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Appendix B: Generic search strategies and databases 
searched  
 


Search strategies and databases searched 


Twelve search strategies are categorised under four headings: risk assessment, prevention, 


psychosocial and rehabilitation. Unless otherwise stated, each search covered all study 


designs indexed by the bibliographic databases. The major databases searched were: 


Medline, Embase, Cinahl, Psycinfo, HMIC (Health Management Information Consortium), 


AMED (Allied and Alternative Medicine), BNI (British Nursing Index), SIGLE (Grey Literature 


in Europe), Biological Abstracts, and Healthstar to 2000 (now incorporated in Medline). These 


databases were searched using Silver Platter Version 4.0, the windows-based WinSpirs 


platform. Other platforms - such as Ovid - require different conventions and symbols, but the 


strategies will translate directly. 


 


The search strategies represent textword, free text or ‘natural language’ searches, and exact 


terms in descriptor fields. Free text search terms have been preferred to pure descriptor terms 


(or subject headings) that are database-specific, as these can be transferred easily between 


major databases. The indexing of pure descriptor terms is also inconsistent between 


databases, and may be too specific for the high sensitivity searches of the kind required here. 


A check is made to ensure that any corresponding descriptors would be included in the free 


text search. 


 


The free text search strings were suffixed with field search qualifiers so that the terms were 


searched only in the major fields of each record (title, abstract, descriptors) and not, for 


example, in journal title or address fields. This differs between databases. For example, 


Medline would require “risk* in ti,ab,mjme,mime”, and Embase would require “risk* in 


ti,ab,dem,der”. The ? symbol is a “wildcard” standing for 1 or 0 characters within a word. The * 


(asterix) symbol is a “truncation” or “stemming” symbol, which captures variant word-endings 


by including any number of characters (including 0) at the end of a word. 


 


Further sources searched include: the Cochrane Library, ZETOC, Web of Science (now re-


named Web of Knowledge) and the National Research Register. The search strategies used 


with these databases were, by necessity, shorter and simpler than the strategies used with 


the main databases listed above. 
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Hand searching was not undertaken following NICE advice that exhaustive searching on 


every guideline review topic is not practical (Mason et al., 2002). Reference lists of articles 


were checked for further articles of potential relevance.  


 


Risk assessment  


Database 
 


Risk  
Assess. 


MDS 


Medline 96-Jul02 95-Mar03 
EMBASE 98-Jan03 95-Mar03 
CINHAL 98-Nov02 95-Dec02 
PSYCINFO 98-Nov02 Not relvnt 
AMED 98-Jul02 95-Apr03 
British Nursing Index 98-May02 95-Apr03 
Biological Abstracts 98-Jun02 Not relvnt 
Cochrane Library 98-Dec02 93-Apr03 
ZETOC 98-Dec02 Not relvnt 
WoS Not relvnt 95-Apr03 
NRR (inc.Current Controlled Trials) 98-Dec02 Not relvnt 
HMIC 98-Jul02 95-Apr03 
Grey Literature 
SIGLE 98-Dec02 Not relvnt 
Dissertation Abstracts Not relvnt Not relvnt 
Index to Theses Not relvnt Not relvnt 
 
 
 
Risk and risk assessment search strategy 
 
#1 (fall or falls or falling or faller* or fallen or slip* or trip*) in ti,ab,mesh 


#2 (old or older or senior* or elder* or aged or geriatric* or middle?age*) in ti,ab,mesh 


#3 (risk* or assess* or predict* or histor* or screen* or probabilit*) in ti,ab,mesh 


#4 #1 and #2 and #3 
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MDS assessment instrument strategy 


#1 (mds-hc or “resident assessment instrument” or “resident assessment protocol”) in ti, 


ab, mesh 


#2 mds near4 (instrument* or assess* or tool*) in ti,ab,mesh 


#3 “minimum data set” near4 (instrument* or assess* or tool*) in ti,ab,mesh 


#4 #1 or #2 or #3 


#5 (reliable or reliability or effect* or valid* or “psychometric properties”) in ti,ab,mesh 


#6 (improv* near4 outcome*) in ti,ab,mesh 


#7 #5 or #6 


#8 #4 and #7 


 


Psychosocial  


These strategies searched for studies of interventions to reduce the psychosocial 


consequences of falls and to maximise participation in falls prevention programmes. The 


strategies came into three categories: quality of life studies, psychosocial impact studies and 


fear of falling/falls efficacy scales studies. 


 


Database 
 


Quality of Life Psychosocial 
Impact 


Fear of Falling 
&  
Falls Efficacy 
Scales 


MEDLINE 80-Oct02 80-Jan03 80-Feb03 
EMBASE 80-Oct02 80-Jan03 80-Feb03 
CINHAL 80-Oct02 80-Dec02 82-Dec02 
PSYCINFO 80-Oct02 80-Dec02 80-Dec02 
AMED 80-Oct02 85-Dec02 Not relvnt 
British Nursing Index Not relvnt Not relvnt Not relvnt 
Biological Abstracts Not relvnt Not relvnt Not relvnt 
Cochrane Library 80-Oct01 Not relvnt Not relvnt 
ZETOC Not relvnt Not relvnt 02-Feb03 
WoS Not relvnt Not relvnt Not relvnt 
NRR (inc.Current Controlled Trials) Not relvnt Not relvnt Not relvnt 
HMIC Not relvnt 85-Dec02 80-Jan03 
GREY LITERATURE 
SIGLE Not relvnt Not relvnt Not relvnt 
Dissertation Abstracts Not relvnt Not relvnt Not relvnt 
Index to Theses 80-Dec01 Not relvnt Not relvnt 
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Quality of life studies 
 
Five electronic databases were searched between 1980 and September/October 2002 using 


a sensitive search strategy. The bibliographies of all retrieved and relevant publications were 


searched for further studies. 


 
#1     (fall or falls or falling or faller* or fallen or slip* or trip*) in ti,ab,mesh  


#2      (quality near life) in ti,ab,mesh  


#3      (well being or well?being) near quality  


#4      (utility or utilities or rosser* or ihql or euro qol or euro?qol or eq?5d or 12d or 15d or  


qwb) in ti,ab,mesh  


#5      (12 or 15) near4 dimension*  


#6      (life near4 table*) in ti,ab,mesh  


#7      (health near related near quality) in ti,ab,mesh  


#8      (qol or ql or hrqol or hrql or well?being) in ti,ab,mesh  


#9      #2 or #3 or #4 or #5 or #6 or #7 or #8 


#10    #1 and #9 


 
 
 
Psychosocial impact search strategy 
 
#1 (fall or falls or falling or faller* or fallen or slip* or trip or trips or tripped) in ti,ab,mesh 


#2 “Accidental-Falls”/all subheadings 
#3 #1 and #2 


#4 (old or older or senior* or elder* or aged or geriatric* or middle?age*) in ti,ab,mesh 


#5 (impact* or psycholog* or psychosocial* or emotion* or experience* or subjective* or  


status or perception* or consequence* or sequelae or effect* or meaning* or rating*) 


 in ti,ab,mesh 


#6 #3 and #4 and #5 


 
 
Fear of falling/falls efficacy scales search strategy 
 
 
#1 (old or older* or senior* or elder* or geriatric* or middle?age*) in ti,ab,mesh 


#2 “fear of falling” in ti,ab,mesh 
#3 (fall* efficacy scale*) in ti,ab,mesh 


#4 #2 or #3 
#5 #1 and #4 
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Rehabilitation  


Database 
 


Rehabilitation 


MEDLINE 1980-Jun03 
EMBASE 1980-Jun03 
CINHAL 1982-May03 
PSYCINFO 1980-May03 
AMED 1980-May03 
British Nursing Index Not relevant 
Biological Abstracts Not relevant 
Cochrane Library 1980-Jun03 
ZETOC Not relevant 
WoS Not relevant 
NRR (inc.Current Controlled Trials) Not relevant 
HMIC 1980-May03 
GREY LITERATURE 
SIGLE Not relevant 
Dissertation Abstracts Not relevant 
Index to Theses Not relevant 
 


Rehabilitation search strategy 


#1 (fall or falls or falling or faller* or fallen* or slip* or trip*) in ti,ab,mesh 


#2 (old or older or senior* or elder* or aged or middle?age*) in ti,ab,mesh 


#3 (rehabil* or support* or discharge* or educat* or counsel* or cope* or coping or 


strateg* or manag* or “follow up” or follow?up or prevent* or improv* or reduc* or “self 


efficacy” or self?efficacy or mobility or mobile or functional* or independen* or dependen* or 


re?admit* or re?admission*) in ti,ab,mesh 


#4 (home* or domiciliary) near4 visit* 


#5 #3 or #4 


#6 #1 and #2 and #5 
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Interventions for the prevention of falls: Cochrane review 


Search strategies for CINAHL and EMBASE 
 
CINAHL (OVID ONLINE) EMBASE (OVID ONLINE) 
1. exp Clinical Trials/ 
2. exp Evaluation Research/ 
3. exp Comparative Studies/ 
4. exp Crossover Design/ 
5. clinical trial.pt. 
6. or/1-5 
7. ((clinical or controlled or 
comparative or placebo or 
prospective or randomi#ed) adj3 (trial 
or study)).tw. 
8. (random$ adj7 (allocat$ or allot$ 
or assign$ or basis$ or divid$ or 
order$)).tw. 
9. ((singl$ or doubl$ or trebl$ or 
tripl$) adj7 (blind$ or mask$)).tw. 
10. (cross?over$ or (cross adj1 
over$)).tw. 
11. ((allocat$ or allot$ or assign$ or 
divid$) adj3 (condition$ or 
experiment$ or intervention$ or 
treatment$ or therap$ or control$ or 
group$)).tw. 
12. or/7-11 
13. or/6,12 
14. Accidental Falls/ 
15. (falls or faller$1).tw. 
16. or/14-15 
17. exp Aged/ 
18. (senior$1 or elderly or older).tw.
19. or/17-18 
20. and/16,19 
21. and/13,20 
 


1. exp Randomized Controlled trial/ 
2. exp Double Blind Procedure/ 
3. exp Single Blind Procedure/ 
4. exp Crossover Procedure/ 
5. or/1-4 
6. ((clinical or controlled or comparative or placebo or prospective$ 
or randomi#ed) adj3 (trial or study)).tw. 
7. (random$ adj7 (allocat$ or allot$ or assign$ or basis$ or divid$ 
or order$)).tw. 
8. ((singl$ or doubl$ or trebl$ or tripl$) adj7 (blind$ or mask$)).tw. 
9. (cross?over$ or (cross adj1 over$)).tw. 
10. ((allocat$ or allot$ or assign$ or divid$) adj3 (condition$ or 
experiment$ or intervention$ or treatment$ or therap$ or control$ 
or group$)).tw. 
11. or/6-10 
12. or/10-11 
13. Animal/ not Human/ 
14. 12 not 13 
15. Falling/ 
16. (falls or fallers).tw. 
17. or/15-16 
18. exp Aged/ 
19. (elderly or senior$ or older).tw. 
20. or/18-19 
21. and/17,20 
22. and/14,21 
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Hip protectors: search strategies 
 
EMBASE (OVID WEB) CINAHL (OVID WEB) 
1. Hip Protector/ 
2. Protective Clothing/ 
3. Protective Devices/ 
4. Orthotic Devices/ 
5. (hip adj (protector$ or pad$)).tw. 
6. or/2-5 
7. exp Hip Fracture/ 
8. ((hip or femur$ or femor$) adj fracture$).tw. 
9. or/7-8 
10. and/6,9 
11. or/1,10  
12. exp Randomized Controlled trial/ 
13. exp Double Blind Procedure/ 
14. exp Single Blind Procedure/ 
15. exp Crossover Procedure/ 
16. Controlled Study/ 
17. or/12-16 
18. ((clinical or controlled or comparative or 
placebo or prospective$ or randomi#ed) adj3 (trial 
or study)).tw. 
19. (random$ adj7 (allocat$ or allot$ or assign$ or 
basis$ or divid$ or order$)).tw. 
20. ((singl$ or doubl$ or trebl$ or tripl$) adj7 
(blind$ or mask$)).tw. 
21. (cross?over$ or (cross adj1 over$)).tw. 
22. ((allocat$ or allot$ or assign$ or divid$) adj3 
(condition$ or experiment$ or intervention$ or 
treatment$ or therap$ or control$ or group$)).tw. 
23. or/18-22 
24. or/17,23 
25. limit 24 to human 
26. and/11,25  


1. Protective Clothing/ 
2. Protective Devices/ 
3. Orthotic Devices/ 
4. (hip adj (protector$ or pad$)).tw. 
5. or/1-4 
6. exp Hip Fractures/ 
7. ((hip or femur$ or femor$) adj fracture$).tw. 
8. or/6-7 
9. and/5,8  
10. exp Clinical Trials/ 
11. exp Evaluation Research/ 
12. exp Comparative Studies/ 
13. exp Crossover Design/ 
14. clinical trial.pt. 
15. or/10-14 
16. ((clinical or controlled or comparative or placebo 
or prospective or randomi#ed) adj3 (trial or 
study)).tw. 
17. (random$ adj7 (allocat$ or allot$ or assign$ or 
basis$ or divid$ or order$)).tw. 
18. ((singl$ or doubl$ or trebl$ or tripl$) adj7 (blind$ 
or mask$)).tw. 
19. (cross?over$ or (cross adj1 over$)).tw. 
20. ((allocat$ or allot$ or assign$ or divid$) adj3 
(condition$ or experiment$ or intervention$ or 
treatment$ or therap$ or control$ or group$)).tw. 
21. or/16-20 
22. or/15,21 
23. and/9,22 
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 Medline search strategies for the inpatient setting 


Search strategies  


Scoping searches 


Scoping searches were undertaken on the following websites and databases 


(listed in alphabetical order) in August 2011 to provide information for scope 


development and project planning. Browsing or simple search strategies were 


employed. 


Guidelines/websites Systematic reviews/economic 
evaluations 


 Canadian Medical Association 
Infobase 


 Department of Health 


 Guidelines International Network 
(GIN) 


 Healthcare Improvement Scotland 


 National Health and Medical 
Research Council (Australia) 


 National Institute for Health and 
Clinical Excellence (NICE) - 
published & in development 
guidelines 


 National Institute for Health and 
Clinical Excellence (NICE) - Topic 
Selection 


 National Institute for Innovation 
and Improvement 


 National Patient Safety Agency 


 NHS Evidence  


 New Zealand Guidelines Group 


 Royal Colleges  


 Scottish Intercollegiate Guidelines 
Network (SIGN) 


 Social Care Institute for 
Excellence (SCIE) 


 US National Guideline 
Clearinghouse 


 
 


 


 BMJ Clinical Evidence 


 Cochrane Database of 
Systematic Reviews (CDSR) 


 Database of Abstracts of Reviews 
of Effects (DARE) 


 Health Economic Evaluations 
Database (HEED) 


 Health Technology Assessment 
(HTA) Database 


 NHS Economic Evaluation 
Database (NHS EED) 


 NHS R&D Service Delivery and 
Organisation (NHS SDO) 
Programme  


 National Institute for Health 
Research (NIHR) Health 
Technology Assessment 
Programme 


 TRIP Database 
 


 



http://www.cma.ca/index.cfm/ci_id/54316/la_id/1.htm

http://www.cma.ca/index.cfm/ci_id/54316/la_id/1.htm

http://www.healthcareimprovementscotland.org/welcome_to_healthcare_improvem.aspx

http://www.nhmrc.gov.au/guidelines/health_guidelines.htm

http://www.nhmrc.gov.au/guidelines/health_guidelines.htm

http://www.npsa.nhs.uk/

http://www.guideline.gov/

http://www.guideline.gov/
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Main searches 


Sources searched for the guideline 


 Cochrane Database of Systematic Reviews – CDSR (Wiley) 


 Cochrane Central Register of Controlled Trials – CENTRAL (Wiley) 


 Database of Abstracts of Reviews of Effects – DARE (Wiley and CRD 
website) 


 Health Technology Assessment Database – HTA (Wiley and CRD 
website) 


 EMBASE (Ovid) 


 MEDLINE (Ovid) 


 MEDLINE In-Process (Ovid) 
 


Identification of evidence for the clinical questions  


The searches were conducted between November 2011 and July 2012, and 
re-run in September 2012.The aim of the searches were to identify evidence 
for each of the clinical questions being asked. 


The MEDLINE search strategies are presented below. These were translated 
for use in all of the other databases.  


Review Question 1:  
 
What assessment tool or process should be used to identify modifiable risk 
factors for falling while in hospital? Does this method vary by underlying 
pathology? 
 
Database: Ovid MEDLINE(R)  
Search Strategy: 
-------------------------------------------------------------------------------- 
1     Accidental Falls/  
2     (Fall* or slip* or trip* or collapse*).tw.  
3     or/1-2  
4     exp Aged/  
5     Aging/  
6     Middle Aged/  
7     Geriatrics/  
8     (Old* or senior* or elder* or age* or geriatric* or senescence* or middleage* or middle-
age* or middle age*).tw.  
9      or/4-8  
10     exp Hospitals/  
11     Inpatients/  
12     (Hospital* or hospice* or inpatient*).tw.  
13     or/10-12  
14     risk assessment/  
15     mass screening/  
16     (risk* adj3 (assess* or test* or tool* or scale* or process* or procedure* or protocol* or 
guide*)).tw.  
17     ((screen* or assess*) adj3 (test* or tool* or scale* or process* or procedure* or protocol* 
or guide*)).tw 
18     or/14-17 
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19     3 and 9 and 13 and 18  
20     Animals/ not Humans/  
21     19 not 20  
22     limit 21 to english language  


 


Review Question 2:  
 
What interventions reduce older patients' risk and/or the severity of a fall in 
hospital, compared with usual care? Which interventions are the most 
effective? Does the intervention vary by underlying pathology? 
 
Database: Ovid MEDLINE(R)  
Search Strategy: 
-------------------------------------------------------------------------------- 
1     Accidental Falls/  
2     (Fall* or slip* or trip* or collapse*).tw.  
3     or/1-2  
4     exp Aged/  
5     Aging/  
6     Middle Aged/  
7     Geriatrics/  
8     (Old* or senior* or elder* or age* or geriatric* or senescence* or middleage* or middle-
age* or middle age*).tw.  
9     or/4-8  
10     exp Hospitals/  
11     Inpatients/  
12     (Hospital* or hospice* or inpatient* or ward*).tw.  
13     or/10-12  
14     risk assessment/  
15     risk management/  
16     risk factors/  
17     safety management/  
18     Accident Prevention/  
19     Accidental Falls/pc [Prevention & Control]  
20     ((Fall* or slip* or trip* or collapse*) adj3 (prevent* or reduc* or assess* or intervent* or 
manage* or factor* or low* or few* or less*)).tw.  
21     or/14-20 
22     3 and 9 and 13 and 21 
23     Animals/ not Humans/  
24     22 not 23  
25     limit 24 to english language  
 


 
Review Question 3:  
 
What are the education and information needs of patients and their carers 
after a hospital-based falls risk assessment, or a fall in hospital?  
 
Database: Ovid MEDLINE(R)  
Search Strategy: 
-------------------------------------------------------------------------------- 
1     Accidental Falls/  
2     (Fall* or slip* or trip* or collapse*).tw.  
3     or/1-2  
4     exp Aged/  
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5     Aging/  
6     Middle Aged/  
7     Geriatrics/  
8     (Old* or senior* or elder* or age* or geriatric* or senescence* or middleage* or middle-
age* or middle age*).tw.  
9     or/4-8  
10     exp Hospitals/  
11     Inpatients/  
12     (Hospital* or hospice* or inpatient*).tw.  
13     or/10-12  
14     3 and 9 and 13  
15     Qualitative Research/  
16     Nursing Methodology Research/  
17     exp Interviews as topic/  
18     Questionnaires/  
19     Narration/  
20     Health Care Surveys/  
21     (qualitative$ or interview$ or focus group$ or questionnaire$ or narrative$ or narration$ 
or survey$).tw.  
22     (ethno$ or emic or etic or phenomenolog$ or grounded theory or constant compar$ or 
(thematic$ adj3 analys$) or theoretical sampl$ or purposive sampl$).tw.  
23     (hermeneutic$ or heidegger$ or husserl$ or colaizzi$ or van kaam$ or van manen$ or 
giorgi$ or glaser$ or strauss$ or ricoeur$ or spiegelberg$ or merleau$).tw.  
24     (metasynthes$ or meta-synthes$ or metasummar$ or meta-summar$ or metastud$ or 
meta-stud$ or metathem$ or meta-them$).tw.  
25     or/15-24  
26     exp Patients/px  
27     exp Family/px  
28     Caregivers/px  
29     ((patient$ or parent$ or famil$ or relative$ or carer$ or caregiver$ or care-giver$ or 
spous$ or husband$ or wife$ or wive$ or partner$ or mother$ or father$ or sibling$ or sister$ 
or brother$) adj5 (experience$ or belief$ or stress$ or emotion$ or anx$ or fear$ or concern$ 
or uncertain$ or unsure or thought$ or feeling$ or felt$ or view$ or opinion$ or perception$ or 
perspective$ or attitud$ or satisfact$ or know$ or understand$ or aware$)).ti.  
30     Stress, Psychological/  
31     Adaptation, psychological/  
32     Emotions/  
33     Anxiety/  
34     Fear/  
35     exp Consumer Satisfaction/  
36     or/26-35  
37     exp Patients/  
38     exp Family/  
39     Caregivers/  
40     (patient$ or parent$ or famil$ or relative$ or carer$ or caregiver$ or care-giver$ or 
spous$ or husband$ or wife$ or wive$ or partner$ or mother$ or father$ or sibling$ or sister$ 
or brother$).ti.  
41     or/37-40  
42     Pamphlets/  
43     Needs Assessment/  
44     Information Centers/  
45     Information Services/  
46     Health Education/  
47     Information Dissemination/  
48     Counseling/  
49     Social Support/  
50     Self-Help Groups/  
51     Self Care/  
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52     ((patient$ or parent$ or famil$ or relative$ or carer$ or caregiver$ or care-giver$ or 
spous$ or husband$ or wife$ or wive$ or partner$) adj5 (educat$ or informat$ or 
communicat$ or pamphlet$ or handout$ or hand-out$ or hand out$ or booklet$ or leaflet$ or 
support$ or need$ or advice$ or advis$)).ti.  
53     ((patient$ or parent$ or famil$ or relative$ or carer$ or caregiver$ or care-giver$ or 
spous$ or husband$ or wife$ or wive$ or partner$) adj5 (counsel$ or selfhelp$ or self-help$ or 
self help$ or selfcar$ or self-car$ or self car$)).ti.  
54     Patient Education as Topic/  
55     Patient Education Handout/  
56     Consumer Health Information/  
57     patient* diar*.tw.  
58     or/42-57  
59     41 and 58  
60     25 or 36 or 59  
61     Animals/ not Humans/  
62     60 not 61  
63     14 and 62  
64     limit 63 to english language  


 


Economic evaluations and quality of life data 


Sources searched to identify economic evaluations 
 


 NHS Economic Evaluation Database – NHS EED (Wiley and CRD 
website 


 Health Economic Evaluations Database – HEED (Wiley) 


 Embase (Ovid) 


 MEDLINE (Ovid) 


 MEDLINE In-Process (Ovid) 
 


The searches were undertaken in January 2012. Search filters to retrieve 
economic evaluations and quality of life papers were appended to the 
following search strategy to identify relevant evidence.  


Search Strategy: 
-------------------------------------------------------------------------------- 
1     Accidental Falls/  
2     (Fall* or slip* or trip* or collapse*).tw.  
3     or/1-2  
4     exp Aged/  
5     Aging/  
6     Middle Aged/  
7     Geriatrics/  
8     (Old* or senior* or elder* or age* or geriatric* or senescence* or middleage* or middle-
age* or middle age*).tw.  
9     or/4-8  
10     exp Hospitals/  
11     Inpatients/  
12     (Hospital* or hospice* or inpatient*).tw. 
13     or/10-12  
14     3 and 9 and 13  
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The MEDLINE economic evaluations and quality of life search filters are 
presented below. They were translated for use in the MEDLINE In-Process 
and Embase databases. 


Economic evaluations 


1 Economics/  
2 exp "Costs and Cost Analysis"/  
3 Economics, Dental/  
4 exp Economics, Hospital/  
5 exp Economics, Medical/  
6 Economics, Nursing/  
7 Economics, Pharmaceutical/  
8 Budgets/  
9 exp Models, Economic/  
10 Markov Chains/  
11 Monte Carlo Method/  
12 Decision Trees/  
13 econom$.tw.  
14 cba.tw.  
15 cea.tw.  
16 cua.tw.  
17 markov$.tw.  
18 (monte adj carlo).tw.  
19 (decision adj2 (tree$ or analys$)).tw.  
20 (cost or costs or costing$ or costly or costed).tw.  
21 (price$ or pricing$).tw.  
22 budget$.tw.  
23 expenditure$.tw.  
24 (value adj2 (money or monetary)).tw.  
25 (pharmacoeconomic$ or (pharmaco adj economic$)).tw.  
26 or/1-25 


 


Quality of life 


1. "Value of Life"/ 
2.  Quality-Adjusted Life Years/  
3. quality adjusted life.tw.  
4. (qaly$ or qald$ or qale$ or qtime$).tw.  
5.  disability adjusted life.tw.  
6.  daly$.tw.  
7. Health Status Indicators/  
8. (sf36 or sf 36 or short form 36 or shortform 36 or sf thirtysix or sf thirty six or shortform 


thirtysix or shortform thirty six or short form thirtysix or short form thirty six).tw. 
9.  (sf6 or sf 6 or short form 6 or shortform 6 or sf six or sfsix or shortform six or short 


form six).tw.  
10.  (sf12 or sf 12 or short form 12 or shortform 12 or sf twelve or sftwelve or shortform 


twelve or short form twelve).tw.  
11. (sf16 or sf 16 or short form 16 or shortform 16 or sf sixteen or sfsixteen or shortform 


sixteen or short form sixteen).tw.  
12.  (sf20 or sf 20 or short form 20 or shortform 20 or sf twenty or sftwenty or shortform 


twenty or short form twenty).tw. 
13. (euroqol or euro qol or eq5d or eq 5d).tw. 
14.  (hye or hyes).tw.   
15. health$ year$ equivalent$.tw. 
16. (health adj3 state adj3 utilit$).tw.  
17. (utilit$ adj3 (health$ or valu$ or weight$ or scor$ or measure$)).tw.  
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18. (hui or hui1 or hui2 or hui3).tw.  
19. disutili$.tw.  
20. rosser.tw.  
21. quality of wellbeing.tw.  
22. quality of well-being.tw. 
23.  qwb.tw.  
24. willingness to pay.tw.  
25. standard gamble$.tw. 
26. time trade off.tw.  
27. time tradeoff.tw. 
28. tto.tw.  
29.  (preferen$ weight$ or health state preferen$).tw. 
30. or/1-30  
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2013 Appendix C Quality check list 


 


Critical appraisal checklist for a questionnaire study 


 
Research question and study design 


Was a questionnaire the most appropriate method?  
Validity and reliability 
 
Have claims for validity been made, and are they justified?  
(Is there evidence that the instrument measures what it sets 
out to measure?) 


 
 
 


Have claims for reliability been made, and are they justified?  
(Is there evidence that the questionnaire provides stable 
responses over time and between researchers?) 


 
 


Format 
Are example questions provided?  
Did the questions make sense, and could the participants in 
the sample understand them? Were any questions 
ambiguous or overly complicated? 


 
 


Piloting 
 
Are details given about the piloting undertaken  


 
 


Was the questionnaire adequately piloted in terms of the 
method and means of administration, on people who were 
representative of the study population? 


 


Sampling 
 
Was the sampling frame for the definitive study sufficiently 
large and representative? 


 


Distribution, administration and response 
 
Was the method of distribution and administration reported  


 
Were the response rates reported, including details of 
participants who were unsuitable for the research or refused 
to take part? 


 
 
 
 


Have any potential response biases been discussed?  
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Coding and analysis 
 
What sort of analysis was carried out and was this 
appropriate? (e.g. correct statistical tests for quantitative 
answers, qualitative analysis for open ended questions) 


 


Results 
 
Were all relevant data reported?  
Are quantitative results definitive (significant), and are 
relevant non-significant results also reported? 


 


Have qualitative results been adequately interpreted (e.g. 
using an explicit theoretical framework), and have any 
quotes been properly justified and contextualised? 


 
 
 


Conclusions and discussion 
 
Have the researchers drawn an appropriate link between the 
data and their conclusions? 


 
 


Have the findings been placed within the wider body of 
knowledge in the field (e.g. via a comprehensive literature 
review), and are any recommendations justified? 


 
 
 


 


 





		2013 Appendix C Quality check list

		Critical appraisal checklist for a questionnaire study
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Appendix C: Principles of quality for main study designs - 
summary sheet 


 
 Tick if 'yes' 
Systematic reviews  
adequate search strategy  
inclusion criteria appropriate  
quality assessment of included studies undertaken  
characteristics and results of included studies appropriately summarised  
methods for pooling data  
sources of heterogeneity explored  
  
Randomised controlled trials  
study blinded, if possible  
method used to generate randomisation schedule adequate  
allocation to treatment groups concealed  
all randomised participants included in the analysis (intention to treat)  
Withdrawals/dropouts reasons given for each group  
  
Cohort studies  
all eligible subjects (free of disease/outcome of interested) selected or 
random sample 


 


> 80% agreed to participate  
subjects free of outcomes on interest at study inception  
if groups used: comparable at baseline  
potential confounders controlled for  
measurement of outcomes unbiased (blinded to group)  
follow-up sufficient duration  
follow-up complete and exclusions accounted for (>80% included in final 
analysis) 


 


  
Case control studies  
eligible subjects diagnosed as cases over a defined period of time or 
defined catchment area or a random sample of such cases 


 


case and control definitions adequate and validated  
controls selected from same population as cases  
controls representative (individually matched)  
> 80% agreed to participate  
exposure status ascertained objectively  
potential confounders controlled for  
measurement of exposure unbiased (blinded to group)  
groups comparable with respect to potential confounders?  
outcome status ascertained objectively  
>  80% selected subjects included in analysis  
  
Cross-sectional/survey  
selected subjects are representative (all eligible or a random sample)  
>  80% subjects agreed to participate  
exposure/outcome status ascertained standardized way  
  
Qualitative   
criteria for selecting sample clearly described  
methods of data collection adequately described  
analysis method used rigorous (i.e. conceptualised in terms of 
themes/typologies rather than loose collection of descriptive material) 


 


evidence of efforts to establish validity (truth value)?  
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evidence of efforts to establish reliability (consistency)  
respondent validation (feedback of data/researcher's interpretation to 
participants) 


 


interpretations supported by data  
  
Studies of diagnosis  
independent/blind comparison with a reference ('gold') standard of 
diagnosis 


 


diagnostic test evaluated in an appropriate spectrum of patients (those in 
whom it would be used in practice) selected consecutively 


 


reference standard applied regardless of the diagnostic test result  
test and reference standards measured independently (blind to each other)  
test validated in a second, independent group of patients  
results of the diagnostic study important  
is the test available, affordable, accurate and precise?  
  
Risk factor studies  
eligible cohort of participants  
high participation at baseline and follow up > 70%  
risk factors conceptually relevant  
baseline measurement of risk factors  
reporting of methods, explicit inclusion criteria and demographic information  
adequate length of follow up > 6 months  
measurement of falls as outcome   
statistical methods detailed - adequate reporting for data extraction.   
methods of adjustment for confounding reported  
 
 
Full quality checklists and data extraction forms available on request from the National 
Collaborating Centre for Nursing and Supportive Care. 
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Interventions for prevention: quality assessment items and possible 
scores 
Items and scores 
Item A: Was the assigned treatment adequately concealed prior to allocation? 
3= Method did not allow disclosure of assignment 
2= Small but possible chance of disclosure of assignment 
1= States random, but no description or quasi-randomised  
 
Item B: Were the outcomes of patients who withdrew described and included in the analysis (intention to 
treat)? 
3= Intention to treat analysis based on all cases randomised possible or carried out 
2= States number and reasons for withdrawal but intention to treat analysis not possible  
1= Inadequate detail  
Item C: Were the outcome assessors blinded to treatment status?  
3= Effective action taken to blind assessors  
2= Small or moderate chance of unblinding of assessors  
1= Not mentioned or not possible  
Item D: Were the treatment and control group comparable at entry?  
3= Good comparability of groups, or confounding adjusted for in analysis 
2= Confounding small; mentioned but not adjusted for  
1= Large potential for confounding, or not discussed  
Item E: Were the subjects blind to assignment status after allocation?  
3= Effective action taken to blind subjects 
2= Small or moderate chance of unblinding of subjects 
1= Not possible, or not mentioned (unless double-blind), or possible, but not done 
Item F: Were the treatment providers blind to assignment status?  
3= Effective action taken to blind treatment providers 
2= Small or moderate chance of unblinding of treatment providers 
1= Not possible, or not mentioned, or possible, but not done 
Item G: Were care programmes, other than the trial options, identical? 
3= Care programmes clearly identical 
2= Clear but trivial differences 
1= Not mentioned, or clear and important differences in care programmes 
Item H: Were the inclusion and exclusion criteria clearly defined? 
3= Clearly defined 
2= Poorly defined 
1= Not defined  
Item J: Were the outcome measures used clearly defined? 
3= Clearly defined 
2= Poorly defined 
1= Not defined  
Item K: Was ascertainment of fall and other outcomes reliable? 
3= Diary or active registration  
2= Interval recall 
1= Participant recall at end of study period  
Item L: Was the duration of surveillance clinically appropriate?  
3= 1 year or more (duration of stay for hospital studies)  
2= Less than 1 year  
1= Not defined  
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Hip protectors: quality appraisal 
 
For each study, data for the outcomes listed above were independently extracted by two 


reviewers. Methodological quality of each trial was assessed by two reviewers independently, 


without masking of the study names. Differences were resolved by discussion. The main 


assessment of methodology was by the method of randomisation. A further nine aspects of 


methodology were assessed, giving a maximum score for each study of 12. 


  


1. Was there clear concealment of allocation? Score 3 (and code A) if allocation clearly 


concealed (for example, numbered sealed opaque envelopes drawn consecutively). 


Score 2 (and code B) if there was a possible chance of disclosure before allocation. 


Score 1 (and code B) if the method of allocation concealment or randomisation was not 


stated or was unclear. Score 0 (and code C) if allocation was clearly not concealed (for 


example quasi-randomisation by even or odd date of birth, or where randomisation was 


clustered, but analysis was by individual participant)  


 


2. Were the inclusion and exclusion criteria clearly defined? Score 1 if text stated type of 


participants included and those excluded. Otherwise score 0.  


 


3. Were the outcomes of patients who withdrew or were excluded after allocation described 


and included in an intention to treat analysis? Score 1 if yes or text states that no 


withdrawals occurred or data are presented clearly showing 'participant flow' which allows 


this to be inferred. Otherwise score 0.  


 


4. Were the treatment and control groups adequately described at entry and if so were the 


groups well matched, or appropriate co-variate adjustment made? Score 1 if at least four 


admission details given (for example, age, sex, mobility, function score, mental test score) 


with either no important difference between groups or appropriate adjustment made. 


Otherwise score 0.  
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5. Were the care programmes other than the trial options identical? Score 1 if text stated 


they were or this can be inferred. Otherwise score 0.  


 


6. Were the outcome assessors blind to assignment status? Score 1 if assessors were 


blinded to study group. Otherwise score 0.  


 


7. Was the timing of outcome measures appropriate? A minimum of 12 months follow-up for 


all surviving patients. Score 1 if yes. Otherwise score 0.  


 


8. Was loss to follow-up reported and if so were less that 5 per cent of patients lost to follow-


up? Score 1 if yes. Otherwise score 0. Deaths during the study period were not included 


as loss to follow-up.  


 


9. Was compliance of treatment monitored? Score 1 if yes. Otherwise score 0.  


 


10. Was follow-up active/scheduled as opposed to simple reporting of incidents as they 


occurred? Score 1 if yes. Otherwise score 0.  
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Appendix D: List of Stakeholders 


Abbott Laboratories Limited (BASF/Knoll) 
Age Concern Cymru 
Age Concern England 
All Wales Senior Nurses Advisory Group (Mental 
Health) 
Alzheimer's  Society 
Ambulance Service Association 
Association for Continence Advice (ACA) 
Association of British Health-Care Industries 
Association of the British Pharmaceuticals 
Industry,(ABPI) 
Association of Tissue Viability Nurses- Southern 
Group 
Aventis Pharma 
British Association for Accident and Emergency 
Medicine 
British Cardiac Society 
British Dental Association 
British Dietetic Association 
British Geriatrics Society 
British Geriatrics Society-Special Interest Group in 
Diabetes 
British Healthcare Trades Association 
British Medical Association 
British National Formulary (BNF) 
British Orthopaedic Association 
British Psychological Society, The 
British Society of Rehabilitation Medicine 
BUPA 
Chartered Society of Physiotherapy 
College of Occupational Therapists 
College of Optometrists, The 
Community District Nurses Association 
Community Practitioners' and Health Visitors' 
Association 
Department of Health 
Eli Lilly and Company Ltd 
Faculty of Public Health Medicine 
General Medical Council 
Health Development Agency 
Health Technology Board of Scotland 
Help the Aged 
Help the Aged - Falls 
Limbless Association 
Long Term Medical Conditions Alliance 
Lundbeck Limited 
Medtronic Limited 
Mencap 
Merck Sharpe & Dohme 
National Osteoporosis Society 
Novartis Pharmaceuticals UK Ltd 
Pfizer Limited 
Procter and Gamble Pharmaceuticals 
Prodigy 
Relatives and Residents Association 
Royal College of General Practitioners 
Royal College of Nursing 
Royal College of Nursing - Falls 
Royal College of Ophthalmologists 
Royal College of Physicians 
Royal College of Psychiatrists 
Royal Pharmaceutical Society of Great Britain 
Sanofi-Synthelabo 
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Scottish Intercollegiate Guidelines Network (SIGN) 
Shire Pharmaceuticals Limited 
Society of Chiropodists & Podiatrists 
Strakan Limited 
Sue Ryder Care 
The Royal Society of Medicine 
UK Pain Society 
Welsh Assembly Government (formerly National 
Assembly for Wales) 
Wyeth Laboratories 
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2013 List of Stakeholders 
3M Health Care UK 


Abbott GmbH & Co KG 


Abbott Laboratories 


Age Related Diseases and Health Trust 


Age UK 


AGILE: Chartered Physiotherapists working with Older People 


Airedale NHS Trust 


Alder Hey Children's NHS Foundation Trust  


All Wales Senior Nurses Advisory Group  


Allocate Software PLC 


Alzheimer's Society 


Amgen UK 


Anglian Community Enterprise 


Apetito Ltd 


Arrhythmia Alliance 


Arrowe Park Hospital 


Arthritis Research UK 


Association for Continence Advice  


Association of Anaesthetists of Great Britain and Ireland  


Association of British Healthcare Industries  
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Association of British Insurers  


Association of British Neurologists  


Association of Chartered Physiotherapists in Neurology 


Association of Directors of Adult Social Services  


Associazione Infermieristica per lo Studio delle Lesioni Cutanee  


Atrial Fibrillation Association 


Barchester Healthcare 


Barnet Primary Care Trust  


Barnsley Hospital NHS Foundation Trust  


Basildon and Thurrock University Hospitals NHS Foundation Trust 


Bedford Hospital NHS Trust 


Birmingham City Council 


British Association of Prosthetists & Orthotists  


British Association of Social Workers  


British Cardiovascular Society  


British Dental Association  


British Dietetic Association  


British Geriatrics Society  


British Geriatrics Society-Special Interest Group in Diabetes 


British Healthcare Trades Association  


British Medical Association  
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British Medical Journal  


British Menopause Society 


British National Formulary  


British Orthopaedic Association - Patient Liaison group 


British Orthopaedic Association  


British Pain Society 


British Psychological Society  


British Society of Rehabilitation Medicine  


BSN Medical 


Buckinghamshire Primary Care Trust  


BUPA Foundation 


Calderdale and Huddersfield NHS Trust  


Cambridge University Hospitals NHS Foundation Trust 


Camden and Islington NHS Foundation Trust 


Camden Link 


Camden Provider Services 


Capsulation PPS 


Care Quality Commission (CQC)  


Central & North West London NHS Foundation Trust 


Cephalon UK Ltd 


Chartered Society of Physiotherapy  
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Colchester Hospital University NHS Foundation Trust  


College of Emergency Medicine  


College of Occupational Therapists  


College of Optometrists 


Community District Nurses Association  


Community Practitioners' & Health Visitors Association 


Confidential Enquiry into Maternal and Child Health  


Co-operative Pharmacy Association 


Coroners Society of England and Wales 


Council for Involuntary Tranquilliser Addiction 


County Durham Primary Care Trust  


Croydon Primary Care Trust  


Cumbria Partnership NHS Trust 


Cwm Taf Health Board 


Department of Health  


Department of Health, Social Services and Public Safety - Northern Ireland  


dk Medik Ltd 


Drinksense 


Dudley Metropolitan Borough Council 


East and North Hertfordshire NHS Trust 


East Midland Ambulance Services NHS 
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East Midlands Ambulance Service NHS 


Elcena Jeffers Foundation 


Eli Lilly and Company 


Equalities National Council  


Faculty of Public Health  


Ferring Pharmaceuticals 


Foundation Trust Network 


G&N Medical Ltd 


General Medical Council  


Genus Pharmaceuticals Ltd 


George Eliot Hospital NHS Trust  


GlaxoSmithKline 


Gloucestershire Hospitals NHS Foundation Trust  


Gloucestershire LINk 


Great Western Hospitals NHS Foundation Trust  


Greater Manchester and Cheshire Cardiac and Stroke Network 


Greater Manchester West Mental Health NHS Foundation Trust  


Greenwich Teaching Primary Care Trust  


Guy's and St Thomas' NHS Foundation Trust  


Hammersmith and Fulham Primary Care Trust  


Health Quality Improvement Partnership  
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Healthcare Improvement Scotland  


Hertfordshire Partnership NHS Trust 


Hindu Council UK 


Humber NHS Foundation Trust 


Improvement and Efficiency West Midlands  


Institute of Biomedical Science  


Institute of Sport and Recreation Management 


Intensive Care Society  


Internis Pharmaceuticals Ltd 


Ipswich Hospital NHS Trust  


Lancashire Care NHS Foundation Trust 


Lancashire LINk 


Lancashire Teaching Hospitals NHS Trust 


Leeds Community Healthcare NHS Trust 


Lilly UK 


Limbless Association 


Liverpool Community Health 


London Ambulance Service NHS Trust 


London Borough of Islington 


Lundbeck UK 


Luton and Dunstable Hospital NHS Trust 
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Medicines and Healthcare products Regulatory Agency  


Medway Community Centre 


Ministry of Defence  


National Care Forum 


National Clinical Guideline Centre 


National Collaborating Centre for Cancer  


National Collaborating Centre for Mental Health  


National Collaborating Centre for Women's and Children's Health  


National Council for Palliative Care  


National Institute for Health Research  Health Technology Assessment 


Programme  


National Osteoporosis Society  


National Patient Safety Agency  


National Public Health Service for Wales 


National Treatment Agency for Substance Misuse  


Nester Healthcare Group Plc 


NHS Connecting for Health  


NHS Cornwall and Isles Of Scilly 


NHS Direct 


NHS Herefordshire 


NHS Manchester 


NHS Norfolk 
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NHS Norfolk Primary Care Trust  


NHS North West 


NHS Nottinghamshire County 


NHS Outer North East London - Public Health 


NHS Plus 


NHS Richmond 


Niger Delta University 


North East London Community Services 


NORTH EAST LONDON FOUNDATION TRUST 


North Essex Mental Health Partnership Trust 


North London Hospice 


North Yorkshire & York Primary Care Trust  


Northampton General Hospital NHS Trust  


Northamptonshire Healthcare NHS Foundation Trust 


Northumberland, Tyne & Wear NHS Trust 


Nottingham City Hospital 


Nottinghamshire Acute Trust 


Nottinghamshire Healthcare NHS Trust 


Novartis Pharmaceuticals  


Nutricia Clinical Care 


Optical Confederation, The 
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Oxford Health NHS Foundation Trust 


Parenteral and Enteral Nutrition Group 


Parkinson’s UK 


Patient Assembly 


Pembrokeshire NHS Trust 


PERIGON Healthcare Ltd 


Pfizer 


Pharmaceutical Services Negotiating Committee  


Pilgrims Hospices in East Kent 


POhWER 


Poole Hospital NHS Trust 


Primary Care Rheumatology Society  


Public Health Agency 


Public Health Wales NHS Trust  


Royal Berkshire NHS Foundation Trust 


Royal Brompton Hospital & Harefield NHS Trust  


Royal College of Anaesthetists  


Royal College of General Practitioners  


Royal College of General Practitioners in Wales  


Royal College of Midwives  


Royal College of Nursing  
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Royal College of Obstetricians and Gynaecologists  


Royal College of Ophthalmologists  


Royal College of Paediatrics and Child Health  


Royal College of Paediatrics and Child Health , Gastroenetrology, Hepatology 


and Nutrition 


Royal College of Pathologists  


Royal College of Physicians  


Royal College of Physicians of Edinburgh 


Royal College of Psychiatrists  


Royal College of Radiologists  


Royal College of Surgeons of England  


Royal Free Hospital NHS Foundation Trust 


Royal National Institute of Blind People  


Royal Pharmaceutical Society 


Royal Society of Medicine 


Sanctuary Care 


Scottish Intercollegiate Guidelines Network  


SEE BETSI CADWALADR - North West Wales NHS Trust  


SEE Pfizer - DO NOT USE Wyeth Pharmaceuticals 


Sheffield Teaching Hospitals NHS Foundation Trust 


Shire Pharmaceuticals Ltd 


Social Care Association  
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Social Care Institute for Excellence  


Society and College of Radiographers 


Society of Chiropodists & Podiatrists  


Society of teachers of the Alexander technique 


South East Coast Ambulance Service 


South Staffordshire and Shropshire Healthcare NHS Foundation Trust  


South West London Elective Orthopaedic Centre 


South West Yorkshire Partnership NHS Foundation Trust 


South Western Ambulance Service NHS Foundation Trust 


St Andrews Healthcare 


St Mary's Hospital 


St Nicholas Hospice 


Staffordshire County Council 


STARS - Syncope Trust And Reflex anoxic Seizures 


Strakan Limited 


Sue Ryder Care 


Sure Start Ashfield 


Sutton1in4 Network 


Tees, Esk and Wear Valleys NHS Trust  


The Association of the British Pharmaceutical Industry  


The Guide Dogs for the Blind Association 
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The Princess Alexandra Hospital NHS Trust  


The Relatives and Residents Association  


The Rotherham NHS Foundation Trust 


Torbay and Southern Devon Health and Care NHS Trus 


Trinity Pharmaceuticals Limited 


UK Clinical Pharmacy Association  


UK Pain Society 


University Hospital Birmingham NHS Foundation Trust 


Vifor Pharma UK Ltd 


Walsall Local Involvement Network 


Welsh Government 


Welsh Scientific Advisory Committee  


West Sussex Public Health 


Western Cheshire Primary Care Trust  


Westminster Local Involvement Network 


Wigan Council 


Wirral University Teaching Hospital NHS Foundation Trust 


Wound Care Alliance UK 


Wye Valley NHS Trust 


York Hospitals NHS Foundation Trust 
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Appendix E: Evidence table 9 rehabilitation: other key 


documents 


1. Cameron et al (2000) Geriatric rehabilitation following fractures in older people: a 
systematic review, Health Technology Assessment, 2000; 4 (2). 


 
Summary of methods 
Aim of the review 
To assess the clinical and cost effectiveness of programmes of care following the acute 


management of fractures in older people. The principle focus was on rehabilitative care after 


proximal femoral fracture. 


Selection criteria: 
Study design 


• Systematic reviews 


• RCTs, quasi-randomised 


• Controlled cohort 


• Published UK audit data in the last five years. 


Participants 
Patients aged 65 years and above with any fracture of the lower limbs, pelvis, upper limbs or 


spine that required hospital care either as an inpatient or in ambulatory care. 


Interventions 
Interventions included were those designed to improve function (mobility and self-care) and/or 


reduced hospital care. Primary outcome of reducing the incidence of further falls was not 


considered. 


The interventions fell into three broad categories: 


1. Packages of care: geriatric orthopaedic rehabilitation unit (GORU), geriatric hip fracture 


programme (GHFP), early supported discharge (ESD), application of a clinical pathway. 


2. The consequences of the introduction of prospective payment systems (PPS). 


3. Specific multidisciplinary intervention designed to improve particular aspects of mobility or 


self care. 


Outcomes 


• Length of hospital stay 


• Readmission to hospital 


• Residence following discharge 


• All cause mortality 


• Morbidity 


• Mobility 


• Activities of daily living 
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• Health related quality of life. 


Primary outcome of reducing the incidence of further falls was not considered. 


 


Main results 


Forty-one comparative studies (of which 14 were RCTs) and seven audit studies were 


included. The studies were heterogeneous. The very limited data that were available suggest 


that: 


• GHFP, ESD and clinical pathways reduce total length of stay in hospital 


• There is no evidence that length of stay in a GORU is less than in a conventional 


orthopaedic unit 


• Length of stay may be reduced by the introduction of a PPS 


• Readmission rate after ESD shows a statistically non-significant increase 


• Significantly higher rates of return to previous residential status are achieved by GHFP 


and by ESD 


• PPSs have led to increased use of nursing homes in the USA 


• There is no evidence that any of the programmes evaluated, nor the introduction of PPSs, 


are associated with changes in mortality 


• There are insufficient data to assess the impact of any programme on level function, 


morbidity, quality of life or impact on carers. 


• From a health and social services perspective, GHFP and ESD are likely to be cost 


saving. The economic implications of GORU are less clear. 


 


Quality 
The quality criteria met by this systematic review (NHMRC 2001) was high. 


 


2. Scottish Intercollegiate Guidelines Network (2002) Prevention and management of 
hip fracture on older people,  


The evidence base for this guideline was synthesised in accordance with SIGN methodology.  


The guideline refers to recommendations for the following: 


• Prevention of hip fracture 


• Pre-hospital management 


• Management in A&E 


• Preoperative care 


• Anaesthetic management 


• Surgical management 


• Early postoperative management 


• Rehabilitation and discharge. 
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The following is a summary of the recommendations relating to rehabilitation following a 


fracture. 


Rehabilitation and discharge 


• Early assessment: [B] 
Within 48 hours of admission, a corroborated history should be obtained, which should 


include: 


• premorbid function and mobility  


• available social support  


• current relevant clinical conditions mental state. 


Patients with co-morbidity, poor functional ability and low mental test scores prior to 


admission should undergo rehabilitation in a geriatric orthopaedic rehabilitation unit (GORU). 


[B] 


• Rehabilitation:   
NUTRITION AND REHABILITATION 


Supplementing the diet of hip fracture patients in rehabilitation with high-energy protein 


preparations containing minerals and vitamins should be considered. [A] 


 


MEDICAL MANAGEMENT AND REHABILITATION 


Multidisciplinary team working facilitates the rehabilitation process. [B] 
 


• Discharge 


SUPPORTED DISCHARGE 


Supported discharge schemes should be used to facilitate the safe discharge of elderly hip 


fracture patients and reduce acute hospital stay. [B] 


 


Discharge management 


• The patient should be central to discharge planning and, where realistic, their needs and 


wishes taken into consideration. The views of a carer are also important.  


• Liaison between hospital and community - including social work department - facilitates 


the discharge process.  


• Occupational therapy home assessments assist in preparing patients for discharge.  


• Patient, carer, GP, and other community services should be given as much notice as 


possible of the date of discharge.  


• Discharge should not take place until arrangements for post-discharge support are in 


place and the patient is fit for discharge.  


• Written information on medication, mobility, expected progress, pain control and sources 


of help and advice should be available to patient and carer.  
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and future follow-up arrangements. Complicated discharges that may have considerable 


impact on the primary care team should be discussed in advance with the GP.  


• Consideration should be given to the prevention of falls with particular attention being 


paid to potential household hazards, footwear, and provision of adaptive 


equipment/walking aids and alarm systems. 


 


Quality  
The quality of this guideline was evaluated with the AGREE (Appraisal of guidelines for 


research and evaluation) instrument. The following scores for the specified six domains are 


given below. The quality of the result is represented by a higher percentage. 


1. Scope and purpose  66% 


2. Stakeholder involvement  75% 


3. Rigour of development 100% 


4. Clarity of expression  92% 


5. Applicability   55% 


6. Editorial independence 100% 


 


3. The Chartered Society of Physiotherapy and the College of Occupational Therapists 
(June 2000) Guidelines for the collaborative rehabilitative management of elderly 
people who have fallen.   


 


There were no clear methods described in this document and results with recommendations 


are summarised here. The guideline is intended to assist physiotherapists, occupational 


therapists and nurses working in the community, acute care or long-term care in making 


decisions about appropriate treatment for elderly people who have fallen. 


 


To improve elderly people’s ability to withstand threats to their balance 


• Assess to identify the impairments, likely to respond to rehabilitative intervention, which 


probably contributed to the person’s previous falls or might lead to further falls. 


• Intervene to increase the elderly person’s stability, transferring, walking and other 


functional movement by: 


-balance training 


-strengthening the muscles around the knee, hip and ankle 


-increasing the flexibility of the trunk and lower limbs 


-providing mobility aids and appliances if really necessary. 


 


To improve the safety of the elderly person’s surroundings 


• Assess to identify any environmental hazards that contributed to previous falls and that 


might lead to further falls. 


• Intervene by: 
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-removing, replacing or modifying any hazards with the person's consent 


-teaching the person to be aware of hazards and how to avoid them. 


 


To prevent elderly people suffering from the consequences of a long lie  


• Assess to establish how the elderly person (and their carer) coped following previous fall 


and if they have any strategies for coping following a fall in the future. 


• Intervene by teaching the person how to: 


-get up from the floor 


-summon help 


-move about, keep warm etc while on the floor. 


 


To optimise elderly people’s confidence and, whenever relevant, their carer’s 
confidence, in their ability to move about as safely and as independently as possible 


• Assess to identify any psychological consequences of the fall that might lead to self-


imposed restrictions of activity. 


• Intervene to help the elderly person regain confidence in their balance ability and 


functional competence, by encouraging the person to cope successfully with increasingly 


severe threats to their balance and increasingly demanding functional tasks. 


 


Good practice points 


• A physician should examine a faller to identify any underlying medical reasons. 


• A plan of intervention is agreed with the elderly person and, where relevant, their carer. 


• Establish baselines of appropriate measurements about the elderly person’s pre 


intervention state against which their post-intervention state can be compared. 


• Establish the extent to which the elderly people (and their carer) are likely to be able to 


co-operate with an intervention programme in terms of memory ability and willingness to 


participate. 


• Note any relevant signs or symptoms of contributory factors that may have led to the fall, 


that need to be brought to the attention of the elderly person’s doctor. 


 


Quality 
The quality of this guideline was evaluated with the AGREE (Appraisal of guidelines for 


research and evaluation) instrument. The following scores for the specified six domains are 


given below. The quality of the result is represented by a higher percentage. 


1. Scope and purpose  66% 


2. Stakeholder involvement 33% 


3. Rigour of development 33% 


4. Clarity of expression  83% 


5. Applicability   33% 


6. Editorial independence 50% 
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Systematic reviews identified were: 
 


Parker et al (2002) Mobilisation strategies after hip fracture surgery in adults (Cochrane 
Review), in The Cochrane Library, issue 4, 2002, Oxford. 


 
Summary of methods 
Aim of the review 
To evaluate the effects of different mobilisation strategies and programmes after hip fracture 


surgery. 


Study design 
RCTs, quasi-randomised. 


Participants 
Skeletally mature patients with a hip fracture. 


Interventions  
Post-operative care programmes such as immediate or delayed weight bearing after surgery.  


Outcomes 
These are described within the following broad categories: 


• Fracture healing complications 


• Post-operative course and complications 


• Anatomical restoration 


• Other: mortality, pain, return to living at home, return of mobility, functional outcomes, 


health related quality of life. 


Primary outcome of reducing the incidence of further falls was not considered. 


 


Main results 
There is insufficient evidence from RCTs to determine the effects of more frequent 


physiotherapy, quadriceps strengthening exercises, treadmill gait training, or neuromuscular 


stimulation after hip fracture surgery. There is also insufficient evidence to determine the 


effects of early weight bearing after the internal fixation of an intracapsular proximal femoral 


fracture. 


  


Quality 
The quality criteria met by this systematic review (NHMRC 2001) was high. 
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Cameron et al (2002) Co-ordinated multidisciplinary approaches for in patient 
rehabilitation of older patients with proximal femoral fractures (Cochrane Review), in 
The Cochrane Library, issue 3, 2002, Oxford.  


 


Aim of the review 
To examine the effects of co-ordinated multidisciplinary inpatient rehabilitation, compared with 


usual (orthopaedic) care for older patients with hip fracture. 


Study design 
RCTs, quasi-randomised. 


Participants 
Older patients with any type of fracture of the proximal femur, which had been surgically fixed 


prior to entry on the care programme. 


Interventions  
Treatment in a geriatric orthopaedic rehabilitation unit (GORH) or other types of specialised 


multidisciplinary inpatient rehabilitation.  


Outcomes 


• Mortality 


• Morbidity 


• Post-operative functional status 


• Length of hospital stay 


• Level of care and extent of support required on discharge 


• Patient’s perceived quality of life on discharge 


• Carer burden and stress 


• Direct, indirect and hidden costs. 


 


Primary outcome of reducing the incidence of further falls was not considered. 


 


Main results 
 


There is no conclusive evidence of the effectiveness of co-ordinated post-surgical care 


typified by the GORU model following proximal femoral fracture. However there is a trend 


towards effectiveness in all main outcome measures. 


 


Quality 
The quality criteria met by this systematic review (NHMRC 2001) was high. 
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Ward et al (2003) Care home versus hospital and own home environments for 
rehabilitation of older people (Cochrane Review), in The Cochrane Library, issue 3.   


 


Aim of the review 
To compare the effects of home care environments versus hospital environments in the 


rehabilitation of older people.  


Study design 


• RCTs, quasi-randomised 


• CCTs 


• CBAs  


• ITS. 


Participants 
Persons aged 60 years or older who are in receipt of rehabilitation. The following population 


subgroups were included: 


-Persons aged 60 or above with stroke 


-Persons aged 60 or above with fracture of neck of femur. 


Interventions  
Home care environments. 


Outcomes 


• ADL 


• Health status, quality of life 


• Mortality 


• Adverse effects 


• Readmission to an acute facility 


• Patient and carer satisfaction 


• Number of days receiving rehabilitation. 


 


Primary outcome of reducing the incidence of further falls was not considered. 


Main results 
 
There is insufficient evidence to compare the effects of home care environments, hospital 


environments and own home environments on an older person’s rehabilitation outcomes. 


 


  


Quality 
The quality criteria met by this systematic review (NHMRC 2001) was high. 
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National service framework for older people (2001): standard six: falls 
 


Improving care and treatment following a fall: key messages/ principles of care 
Primary care 
Minor falls or injuries, and the subsequent loss of confidence, may seriously restrict an older 


person’s ability to carry out their normal activities at home. Some older people will seek 


treatment from, or be referred to their GP.  


 


Older people who fall should, with their consent, be referred to a specialist falls service 


particularly those who: 


• have had previous fragility fractures 


• attend A&E having fallen 


• called an emergency ambulance having fallen 


• have two or more intrinsic risk factors in the context of any fall 


• have frequent unexplained falls 


• fall in hospital or in a nursing or residential care home  


• live in unsafe housing conditions 


• are very afraid of falling. 


 


In hospital 
• Older people who are taken to hospital following a fall should have their needs assessed 


as soon as possible after arrival in A&E to determine whether they are safe to return 


home, or should be admitted to intermediate care or to hospital for further assessment 


and management. 


 


• All older people taken to hospital with a fall should be reviewed by a member of the 


specialist falls service and the need (or otherwise) for a fuller assessment determined. 


For older people returning home from A&E, this initial review can be undertaken either 


on-site or subsequently on an outpatient, day patient or domicilliary basis. 


Comprehensive specialist assessment, if indicated, will need to take place in outpatient or 


day hospital settings, with access to full diagnostic and multidisciplinary facilities. 


 


• Older people exhibiting high risk for osteoporotic fracture but without any injury to their 


bones should be referred for assessment of bone mineral density (BMD). 


Those with results consistent with osteoporosis should be offered appropriate 


therapeutic interventions. This is currently being addressed by the NICE in The 


assessment of fracture risk and prevention of osteoporotic fractures in individuals at high 


risk. 
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• If the older person does not need admission to hospital, or referral to intermediate care 


services, other options are available that offer more than discharge, while awaiting review 


at home by a member of the specialist falls service. These include: 


• discharge home accompanied by occupational therapist to assess risks in the home 


and provide immediate advice or plan equipment provision or home repair services 


• discharge home accompanied by, and with low key support from, a voluntary agency 


or good neighbour scheme 


• discharge home with care from statutory agencies 


• discharge home with safety or mobility equipment. 


 


• Older people with suspected hip fracture or other serious injury should be admitted to 


hospital as soon as possible after arrival in A&E. Potentially serious injuries may present 


in a complex fashion. For example, an older person may complain of a pain in the knee, 


which is in fact due to a hip fracture (referred pain). Examinations and investigations of 


apparently minor injuries should also determine whether a more serious injury has 


occurred. 


 


• Discharge from hospital needs careful and early planning by a multidisciplinary team fully 


involving older people and their carers. The specialist falls service will be responsible for 


co-ordinating the assessment and individual care plan for discharge and for ensuring that 


arrangements for support are in place prior to discharge. This assessment should build 


on any assessment information already held on the older person. 


 


Rehabilitation 
Many older people will need rehabilitation after a fall whether they have been 


treated in hospital or remain at home. The aim is to maximise an older person’s 


independence and enable them to carry out their normal activities of daily living and social 


participation. Effective rehabilitation will be responsive to the wishes of older people, involve a 


number of agencies and disciplines, and be available when required and work towards 


identified outcomes. A combination of clinical, therapeutic and social interventions may be 


needed to address an older person’s health and social care needs and to reduce the risk of 


further falls. 


 


Rehabilitation strategies should aim to: 


• increase the older person’s stability during standing, transferring, walking and other 


functional movement by: 


- balance training 


- strengthening the muscles around the hip, knee and ankle 


- increasing the flexibility of the trunk and lower limbs 


             - providing appropriate mobility and safety equipment 
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• help older people regain their independence and confidence to relearn and practise their 


previous skills in every day living, and to cope successfully with increasing threats to their 


balance and increasingly demanding functional tasks 
• improve the safety of the older person’s environment by, with their consent, removing, 


replacing or modifying any hazards 


• teach awareness of hazards and how to avoid them 


• teach the older person strategies to cope with any further fall and prevent a long lie. If 


possible the person should be trained how to get up from the floor. Otherwise methods for 


summoning help, including use of community alarms, should be rehearsed. Strategies for 


preventing hypothermia and pressure sores should also be discussed 


• establish a network of community support and supervision if this is needed, including the 


voluntary sector and organisations such as the National Osteoporosis Society, many of 


whom have befriending services to relieve isolation and support rehabilitation of older 
people. 


 
 
Long-term support 
Longer-term support may be required. Care practices should not aim to restrict mobility, but 


explore how older people can manage safely in their own home, or in a residential or nursing 


home. The least invasive methods of intervention and management of care should be used. 


The use of community alarm systems - including pendants and phone-based systems - for 


people who have fallen to summon help can increase the security and confidence of an older 


person. But they are only valuable if the person is conscious or within reach of a pull cord. 


The community equipment services initiative (standard 2) includes proposals to extend the 


use of ‘tele-care’ or environmental control technologies - including passive alarms - capable of 


providing added safety for those who are particularly vulnerable. 


 


• Older people who have fallen should be assessed and reviewed regularly to monitor their 


needs. Longer-term social and emotional support may be required to minimise any loss of 


independence caused by the effects of the fall. This may include provision of personal or 


domestic care services or introduction to social activities to prevent social isolation and 


depression. 


Falls clinics and assessment 


Specialist assessment should be carried out by the falls service in collaboration with primary 


and social care professionals. This should build on the single assessment process. It should 


identify risk factors associated with an older person’s health and their environment and 


should: 
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• identify and diagnose any risk factors for falls associated with an older person’s health 


(including any physical impairment) and environment, particularly those likely to respond 


to intervention 


• establish how the older person (and their carer) coped following any previous fall and if 


they have any strategies for coping with a fall in the future 


• identify any psychological consequences of the fall that might lead to self-imposed 


restriction of activity 


• lead to an investigation and treatment for osteoporotic risk. 
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Study 
 


Methods Participants and
setting 


Intervention Results
 


Quality (allocation 
concealment) & 
comments 


Close 1999 
UK 


Randomised by random 
numbers table and list held 
independently of the 
investigators. 
Intention to treat analysis not 
possible. 


Community dwelling 
individuals presenting at A/E 
after a fall, recruited on 
discharge. 
Mean age: 78.2 (>65). 
History of falling. 
 


Medical and occupational 
therapy assessments and 
interventions. Medical 
assessments to identify 
primary cause of fall and other 
risk factors present (general 
examination and visual acuity, 
balance, cognition, affect, 
medications). 
Interventions and referral as 
required. Home visit by 
occupational therapist 
(functional assessment and 
environmental hazards). 
Advice, equipment and 
referrals as required. N=141. 
Comparison: usual care. 
N=163. 


Follow-up every four months for one year. 
Falls diary. 
Losses: 93/397=(23%). 
Outcomes 
1. Number of participants falling. 
2. Number with injury fall. 
3. Number sustaining three or more falls. 
4. Number of falls.  
Also measured but not considered in this 
review were doctor and hospital visits, 
admissions, function. 
 
Results 
Multi-factorial intervention n=59 vs. control 
n=111, number of participants falling-
targeting known fallers or fall risk factors         
RR 0.61 [0.49, 0.77].  
Multi-factorial intervention n=8 vs. control 
n=16, number sustaining injury fall- 
RR 0.58 [0.26, 1.31]. 


B* 
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Study 
 


Methods Participants and 
setting 


Intervention Results 
 


Quality (allocation 
concealment) & 
comments 


Crotty 2002 
Australia 
(excluded in 
Cochrane) 


Randomisation computer 
generated and performed by 
hospital pharmacist blinded to 
study and medical status of 
patient. 
Intention to treat. 


Admission for fall related to hip 
fracture for surgical treatment 
>65 expected to return to 
suitable home environment. 
 
 
 


Accelerated discharge and 
home based rehabilitation. 
Home modifications. N=34. 
Comparison: conventional 
treatment. N=32. 


Follow up four months. 
Losses to follow-up none stated. 
Adverse events. 
Outcome 
1. Number of falls. 
2. Falls requiring hospital treatment. 
Also measured but not considered in this 
review were physical and social 
independence, balance confidence, quality 
of life, carer strain, patient and carer 
satisfaction, use of community service. 
 
Results 
Home care intervention n=6 vs. control n=4 
Number participants falling untargeted 
RR 0.71 [0.60, 0.82]. 
Home care intervention n=1 vs. control n=1 
number of participants with falls requiring 
hospitalisation untargeted 
RR 0.94 [0.88, 1.0]. 


A* 







Clinical practice guideline for the assessment and prevention of falls in older people 
 


 
Appendix E: Evidence table 8: Interventions of rehabilitation programmes (Reproduced from Gillespie et  al, 
2003)              


Appendix E Table 8: Interventions for rehabilitation programmes            Page 3  
 
 


Study 
 


Methods Participants and 
setting 


Intervention Results 
 


Quality (allocation 
concealment) & 
comments 


Ebrahim 1997 
UK 


Randomly assigned using 
prepared envelopes containing 
computer generated 
allocation. 
Intention to treat analysis not 
possible. 


Post-menopausal women 
identified from A&E and 
orthopaedic fracture clinic 
records. 
With a fractured upper limb in 
last two years. 
 


Initial advice on general 
health/diet. Encouraged to 
build up to brisk walking 40 
minutes x three per week. N= 
81. 
Comparison: initial advice on 
general health/diet. Upper limb 
exercises to improve post- 
fracture function. N=84. 


Follow-up two years. 
Losses: 68 of 165 (41%). 
Outcomes 
Falls monitored by monthly telephone calls. 
1. Number of participants falling. 
2. Total number of falls. 
3. Number sustaining fracture fall.  
Also measured, but not considered in this 
review were bone mineral density, vertebral 
fractures, physical capacity. 
 
Results 
Exercise/physical therapy alone n=52 vs 
control n=50 
Number of participants falling, community 
dwelling untargeted.  
RR 1.08 [0.85, 1.37]. 
Exercise/physical therapy alone n=2  vs 
control n=3 
Number of participants sustaining fracture 
fall, community dwelling untargeted.  
RR 0.69 [0.12, 4.03]. 


A* 
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Study 
 


Methods Participants and 
setting 


Intervention Results 
 


Quality (allocation 
concealment) & 
comments 


Kingston 2001  
UK 


Method of randomisation not 
described.  
Intention to treat analysis not 
possible. 


Community dwelling women 
attending A&E with a fall. 
Mean Age 71.9 years, history 
of a fall, discharged directly to 
own home. 
 
 


Rapid health visitor 
intervention within five working 
days of index fall: pain control 
and medication, how to get up 
after a fall, education about 
risk factors (environmental and 
drugs, alcohol etc), advice on 
diet and exercise to strengthen 
muscles and joints. Also care 
managed on individual basis 
for 12 months post index fall. 
N=60. 
Comparison: usual post fall 
treatment i.e. letter to GP from 
A&E detailing the clinical 
event, any interventions 
carried out in hospital and 
recommendations about 
follow-up. N=49. 
 


Follow-up 12 weeks.  
Losses: 17 of 109 (16%). 
Outcomes 
No description of how falls monitored, 
presumably retrospective at day four and 
week 12. 
1. Number of participants falling.  
Also measured but not considered for this 
review were SF36 assessment at day four 
and 12 weeks. 
 
Results 
Multi-factorial intervention n=4 vs. control 
n=5, number of participants falling-targeting 
known fallers or fall risk factors 
RR 0.65 [0.19, 2.30]. 


B* 
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Study 
 


Methods Participants and 
setting 


Intervention Results 
 


Quality (allocation 
concealment) & 
comments 


Lightbody 2002 
UK 


Method of randomisation not 
described. 
’Block-randomised 
consecutively into groups’. 
 Intention to treat analysis not 
possible. 


Consecutive patients attending 
A&E with a fall (74.4% 
women).  
Age: median (IQR) 75 (70-81). 
> 65 years. 
 
  
 
 


Multifactorial assessment by 
falls nurse at one home visit 
(medication, ECG, blood 
pressure, cognition, visual 
acuity, hearing, vestibular 
dysfunction, balance, mobility, 
feet and footwear, 
environmental assessment). 
Referral for specialist 
assessment or further action 
(relatives, community therapy 
services, social services, 
primary care team. No 
referrals to day hospital or 
hospital outpatients). Advice 
and education about home 
safety and simple 
modifications e.g. mat 
removal. N=171. 
Comparison: usual care 
.N=177. 
 


Follow-up six months. 
Losses: 
34/348 (10%). 
Outcomes 
Falls, injury and treatment recorded in diary. 
Postal questionnaire at six months to collect 
data. GP records and hospital databases 
searched.  
1. Number of people falling. 
2. Number of falls. 
3. Number sustaining injury fall. 
 
Results 
Multi-factorial intervention n=43 vs. control 
n=44, number of participants falling-targeting 
known fallers or fall risk factors 
RR 1.01 [0.07, 1.46]. 
 
 


Assessment of risk 
factors: medication, ECG, 
blood pressure, cognition, 
visual acuity, hearing, 
vestibular dysfunction, 
balance, mobility, feet and 
footwear. Environmental 
assessment.  
Falls reported in diary and 
by questionnaire different. 
 
B* 


Pardessus 2002 
France 


Randomised using random 
numbers table. 
Intention to treat analysis. 


Individuals hospitalised for a 
‘mechanical’ fall and recruited 
in hospital, but community 
dwelling, 
Age: mean 83.2.  
 
 
 


Comprehensive two hour 
home visit with physical 
medicine doctor, rehabilitation 
doctor and OT prior to 
discharge. Assessment of 
ADLs, IADLs, transfers, 
mobility inside and outside, 
use of stairs. Environmental 
hazards identified and 
modified where possible. If 
not, advice given. Discussion 
of social support. Referrals for 
social assistance. N=30. 
Comparison: usual care. 
N=15. 
 


Follow-up one year.  
Losses: 9 of 60 (15%). 
Outcomes 
Falls identified by monthly telephone calls. 
1. Number of participants falling. 
2. Mean number of falls per participant. 
 
Results 
Home safety intervention n=13 vs control 
n=15 
Falling history in year prior to randomisation 
RR 0.87 [0.50, 1.49]. 
 


B* 
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Study 
 


Methods Participants and 
setting 


Intervention Results 
 


Quality (allocation 
concealment) & 
comments 


Rubinstein 1990 
USA 


Randomised with computer 
generated, randomly 
sequenced cards in sealed 
envelopes.  
Analysis appears to be by 
intention to treat. 


Men and women in long-term 
residential care who have 
sustained a fall within previous 
seven days. 
Age: mean 87years. 
 


Nurse practitioner assessment 
within seven days of a fall, 
followed by physician 
recommendations for action, 
and referral for intervention if 
appropriate. N=79. 
Comparison: usual care. 
N=81. 
 


Follow up two years. 
Losses: none described.  
Outcomes 
Falls recorded in daily log.  
1. Number of participants falling. 
2. Number sustaining fracture fall. 
3. Number sustaining injury fall. 
4. Mean number of falls per participant. 
5. Death during study. 
 
Results  
Multi-factorial intervention n=64 vs. control 
n=68, number of participants falling 
Institutional care-targeting known fallers or 
fall risk factors 
RR 0.97 [0.84, 1.11]. 
Assessment followed by multi-factorial 
intervention n=7 vs control n=5, institutional 
care-targeting known fallers 
RR 1.44 [0.48, 4.33]. 
Assessment followed by multi-factorial 
intervention n=9 vs control n=7 institutional 
care-targeting known fallers or fall risk 
factors 
RR 1.32 [0.52, 3.37]. 


A* 
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Study 
 


Methods Participants and 
setting 


Intervention Results 
 


Quality (allocation 
concealment) & 
comments 


Shaw 2003 
UK 
 
 
 
 
 
 
 
 


Block randomisation by 
computer generated random 
numbers by researcher 
independent of recruitment 
process and blind to baseline 
interview data. Stratified by 
MMSE score at study entry: 
20-23 (mild impairment), 12-19 
(moderate impairment), 4-11 
(severe impairment).  
Intention to treat analysis. 


Older people with cognitive 
impairment or dementia 
attending A&E after a fall. 
Community dwelling or in 
institutions). Age 65 years or 
over; cognitive impairment and 
dementia (MMSE <24; 
consent from three people 
(patient, immediate carer, and 
next of kin). 
  
Age: mean 84, range 71-97 
years. 
  
 


Multifactorial, multidisciplinary 
clinical assessment (medical, 
physiotherapy, occupational 
therapy, cardiovascular) and 
intervention for all identified 
risk factors for falls. N=130. 
Comparison: clinical 
assessment but no 
intervention. N=115. 
 


Follow-up one year.  
Losses: 92 of 308 (30%). 
Outcomes 
Length of falls identified by weekly diary 
mailed as a postcard, and telephone contact 
if no card for two weeks. 
1. Number of participants falling. 
2. Number of falls. 
3. Time to first fall. 
4. Number sustaining major injury. 
5. Number sustaining a fractured neck of 
femur. 
6. Number of fall related A&E attendance. 
7. Number of fall related hospital 
admissions. 
 
Results 
Assessment followed by multi-factorial 
intervention n=96 vs control n=115 -
cognitively impaired any residence 
RR 0.92 [0.81, 1.05]. 


A* 


Tinnetti 1999 
US 
(Excluded in 
Cochrane) 


Randomised at hospital 
discharge, stratified by pre-
fracture functional level and by 
initial discharge location. 
Appears to be intention to treat 
analysis. 


Non-demented persons > 65 
years who underwent surgical 
repair of a hip fracture and 
return home within 100 days. 
  
 


Systematic multi-component 
rehabilitation strategy-includes 
ADL strategy. N=148. 
Comparison: usual care 
(rehabilitation care with limited 
ADL activities). N=156. 


Follow up six months and one year. 
Losses to follow up 31/304 (10%). 
Outcomes 
Adverse events: 
1. falls or injuries 
2. hospitalisation. 
Also measured but not relevant for this 
review were a battery of self-report and 
performance based measures of physical 
and social function. 
Results  
Multifactorial intervention n=28 vs. control 
n=27 number of participants falling 
untargeted 
RR 1.1 [1.06, 1.14]. 
Multifactorial intervention n=16 vs. control 
n=20 number of participants hospitalised 
untargeted 
RR 0.84 [0.8, 0.88]. 


B* 
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*Quality gradings for concealment of allocation from Cochrane review for interventions for preventing falls in elderly people (Gillespie, et al 2003) 
A= Assigned treatment adequately concealed prior to allocation. 
B= Information inadequate to judge concealment. 
C= Assigned treatment clearly not concealed prior to treatment. 
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Author 
 
 


Study design 
Objective 


Setting Population
Characteristics 


Methods 
Interventions 
Outcomes 
measured 


Results Comments
Quality issues 


Specific falls prevention programs or general behaviour change interventions 
Culos-Reed 2000 Narrative review of 


predictors of adherence to 
behaviour change 
interventions. 


All settings. “Elderly” - no ages 
specified. 


Physical activity, 
pharmacological and 
dietary interventions. 
Outcomes measured listed 
in Results column. 


No quantitative data 
presented. Predictors of 
increased exercise 
compliance include past 
exercise history, home-
based program location. 
Dietary compliance may be 
adversely effected by lack 
of nutritional knowledge, 
changed living situations. 


Non-systematic literature 
review. 


Lambert 2001 
 
 


Before/after study designed 
to determine if participants 
in falls prevention programs 
make the required 
changes, and to identify 
factors affecting 
compliance with the 
program. 


5 USA seniors centres.  
USA 


84 health, community-
dwelling adults, aged 65-97 
years. 


2 session falls prevention 
education program 
including risk modification 
advice, risk screening and 
balance confidence 
assessment.  
Outcomes: changes in 
health habits 1-2 weeks 
after program, anecdotal 
statements regarding 
perceived barriers and cost 
implications. 


Positive stage change for 
doing regular exercise and 
some home modifications. 
Statement that program 
involved minimal cost but 
no data given.  


Only descriptive statistics 
given for outcome 
measures, no statistical 
differences assessed. 
Author recommendations 
were reasonable based on 
literature review provided, 
but not on data provided by 
the study. 


Yardley 2002 
 


Before/after study of 
random sub-sample of 
larger randomised trial. 
This study aimed to identify 
commonly feared 
consequences of falling 
and how these affect 
activity avoidance. 


Community living adults in 
UK. 


224 healthy, community-
dwelling adults, mean age 
81 years.  
 


Measured falls history and 
fear of falling at baseline. 
Measured these outcomes 
again 6 months later plus 
consequences of fear of 
falling and activity 
avoidance. Mostly used 
validated scales to assess 
outcomes.  
 
 
 


No relationship found over 
time. Cross sectional 
analysis showed that 
previous fall, increasing 
age, being female, and 
increased anticipation of 
loss of function and identity 
were all independently 
associated with activity 
avoidance. 


No data tables provided for 
the cross-sectional 
analyses, results reported 
narratively in text only. 
Decreased activity due to 
fear of falling presumed to 
decrease participation in 
falls prevention programs, 
although actual 
participation was not 
measured directly.  
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Author 
 
 


Study design 
Objective 


Setting    Population
Characteristics 


Methods 
Interventions 
Outcomes 
measured 


Results Comments
Quality issues 


Specific falls prevention programs or general behaviour change interventions 
Simpson 1995 
 
 


Cross sectional 
observational study 
examining the reactions of 
elderly people at risk of 
falling to being taught how 
to get up from the floor.  


Rehabilitation wards in 
London hospitals. Subjects 
could be inpatients or day 
unit patients.  
UK 


105 rehab patients at risk 
of falling but capable of 
getting up off the floor and 
expected to return to own 
home after discharge. 
Mean age 83.5 years.  


Assessed ability and 
confidence in getting up 
alone after a fall, before a 
teaching session was 
given. Some qualitative 
assessment of reasons for 
refusal to be taught. 


87% agreed to be taught 
how to get up after a fall. 
51% quite or very confident 
of being able to get up 
again after a fall before the 
teaching session. No 
significant relationship 
between practical session 
performance and before 
session confidence 
measures. Reasons given 
for refusal to be taught 
were that most people were 
not facing up to their risk of 
falling (no data provided).  


No results given regarding 
any change in ability to get 
up off the floor after the 
teaching session compared 
with pre-session ability. 
Conclusions drawn difficult 
to substantiate with 
evidence provided from the 
study. 
 
 
 
 
 
 
 
 
 


Cheal 2001 
 
 


Before/after study design 
using qualitative methods 
to explore the perception of 
activity change and to 
evaluate efficacy of a falls 
prevention program to 
enhance self-efficacy. 


Community setting 
Australia.  


8 community dwelling 
adults identified by health 
workers as at risk of falling.  


Self-efficacy assessed 2 
weeks before and 4 weeks 
after participation in 
‘Steady As You Go’ falls 
prevention program. 
Qualitative in-depth 
interviews and Modified 
Falls Efficacy Scales 
(MRES) were conducted / 
administered.  


MFES scores increased by 
an average of 15 points 
after the program. Main 
theme the authors 
concluded from the 
qualitative results was that 
activity participation and 
mastery experiences 
should be included in falls 
prevention programs.  


Qualitative findings may be 
useful to supplement other 
quantitative data.  
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Author 
 
 


Study design 
Objective 


Setting Population
Characteristics 


Methods 
Interventions 
Outcomes 
measured 


Results Comments
Quality issues 


Exercise behaviour programs 
King 1998 Narrative review of ‘recent’ 


(years not specified) 
randomised or quasi-
randomised trials to assess 
interventions designed to 
promote physical activity in 
older adults.  


Community based settings. Searched for trials which 
assessed general exercise 
promotion activities in 
adults over 50 years. 
Studies including people 
with coronary heart disease 
were excluded.  


Trials assessing 
participation rates and 
activity level outcomes 
were included in the review 
selection criteria. 


29 studies were included in 
the review, 13 of which 
contained results relevant 
to this review. Suggested 
home based, telephone 
supervised, low intensity 
programs had the greatest 
compliance. Potential 
barriers to participation 
included: transportation 
problems, fear of injury, 
lack of perceived ability, 
and illness.   


Did not specify years when 
trials were selected, no 
assessment of data quality. 
Appropriately, did not pool 
results as main outcomes 
were measured very 
differently.  


Hillsdon 1995 Systematic review of 10 
randomised trials 
assessing effective 
promotion of physical 
activity.  


Community settings. Adults (no age limits), but 
included older adults in 3 of 
the 10 trials.  


Included randomised trials 
assessing single factors 
interventions to increase 
exercise activity and where 
exercise behaviour 
outcomes were measured. 


Common features in the 
trials involving older adults 
which showed high 
exercise participation rates: 
home-based; informal, 
unsupervised exercise; 
frequent professional 
contact, moderate intensity 
exercise (e.g. walking); 
moderate frequency of 
sessions (2-3/week). 


High quality: specific 
search strategy and 
inclusion criteria; quality 
assessment undertaken. 
Appropriately, did not pool 
results as outcomes 
measured very differently 
between studies.  


Rejeski 1997 
 
 
 
 
 
 
 


3 arm randomised trials 
designed to assess the 
effect of 2 types of exercise 
programs on self reported 
disability. 


Sedentary volunteers. 
Method of recruitment not 
stated. All study arms had 
a 3 month clinic-based 
phase followed by 15 
months home-based 
training, telephone support 
and follow-up.  


439 ambulant subjects 
(mean age 67 years) who 
had radiographic evidence 
of knee osteoarthritis and 
self reported difficulty with 
activities of daily living due 
to knee pain. 


Control group: education 
sessions for 3 months, then 
phone follow-up for 15 
months. Intervention 1: 
aerobic exercise program 
(walking), 1 hr sessions, 3 
times / week. Intervention 
2: resistance exercise 


Only consistent predictor of 
compliance across time 
was prior exercise 
behaviour (p<0.01). 
Demographic, 
psychosocial, fitness and 
disability-related measures 
did not predict compliance. 


Approx half of the subjects 
in both treatment arms had 
‘dropped out’ by 16 months 
follow-up point. Results 
presented as changes in R2 
values over time: difficult to 
interpret these in real terms 
e.g. the reduction in time 
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Canada 


program (exercises with 
weights), 1 hr sessions, 3 
times / week. 
Multiple regression used to  


Frequent exercise (3 times 
/ week) for moderate 
duration (35 mins) 
produced the greatest  


spent exercising or the 
decrease in  attendance. 


Author 
 
 


Study design 
Objective 


Setting   Population
Characteristics 


Methods 
Interventions 
Outcomes 
measured 


Results Comments
Quality issues 


Exercise behaviour programs 
Rejeski 1997 cont. 
 


   examine factors predictive
of  level of attendance and 
time spent exercising 
(compliance measures) at 
3 follow-up time points (3, 
9, 16 months). Also 
examined dose-response 
effects of compliance. 


  reduction in disability.  


King 1995 (main trial) 
Oman 1998 (subset of 
main trial) 
 
 
 
 


4 arm randomised trial 
comparing different 
exercise program formats 
and intensities. 


Community setting in 
California USA.  


269 healthy 50-65 years 
olds, mostly white and well-
educated. Recruited by 
random digit dialling and 
community media 
campaign.  


Gp1: high intensity home 
based program (60min 
session x3/wk); Gp2: high 
intensity group based 
program (60 min class 
session x3/wk); Gp3: lower 
intensity home based 
program: (30min walk 
x5/wk); control gp: choice 
of above programs after 
one year waitlist. 
Outcomes relevant to this 
review: exercise adherence 
and self-efficacy measures 
with logs, treadmill data, 
self reported exertion 
perception, validated self-
efficacy scale (in a subset 
of 63).  


At 1 year: group based 
program had significantly 
lower participation rates 
compared with home based 
programs (p<0.0005). By 2 
years there was a drop in 
the participation rates for 
the moderate intensity 
group (authors speculate 
difficulty in maintaining 
frequency of 5 times/wk for 
long periods). Past 
exercise history was the 
best predictor of current 
exercise adherence.  


Almost 90% follow-up rate 
at 2 years strengthens 
results. No sample size 
calculations.  
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Author 
 
 


Study design 
Objective 


Setting Population
Characteristics 


Methods 
Interventions 
Outcomes 
measured 


Results Comments
Quality issues 


Exercise behaviour programs 
Resnick 2002 
 
 


Randomised trial designed 
to assess the effect of the 
WALC intervention on self-
efficacy, exercise activity, 
falls and fall-related 
injuries.  


USA community care 
retirement community.  


20 randomly selected 
individuals from a list of 
120 eligible people. 
Participants were 
sedentary, older women 
(mean age 88 years). 
Prognostic baseline 
characteristics well 
balanced between groups. 


WALC intervention 
(W=walk, A=address pain, 
fear, fatigue; L=learn about 
exercise and overcoming 
barriers; C=visual cues e.g. 
reminder calendars.  
Control group: routine care, 
assessment and treatment 
when necessary.  
Outcomes: exercise self-
efficacy, health status, 
exercise behaviour and 
activity. 


Treatment group had 
higher exercise self-
efficacy and activity at 6 
months follow-up. Authors 
concluded that WALC 
intervention is effective in 
initiating exercise in 
sedentary older adults and 
increasing adherence to 
the program. 


No sample size 
calculations, but did post 
hoc power calculations. 
Excluded 15% patients 
after randomisation and 
only had relatively short 
follow-up time (6 months). 
Unclear whether these 
results can be maintained 
in the long-term.  


Resnick 2000 
 
 
 
 
 
 
 
Resnick 2001 
 
 
 


Qualitative and quantitative 
(cross sectional 
observational study) to 
explore factors influencing 
adherence to an exercise 
program in older adults.  
 
 
Descriptive cross-sectional 
survey to assess the same 
factors. 


USA continuing care 
retirement village.  


23 of original 24 volunteer 
members of a walking 
group. Mean age 81 years. 
Mostly white, well-educated 
women.  
 
 
 
 
 
201 adults from the same 
setting, mean age 85 
years.  


Qualitative component: 
open-ended interviews, 
audio-taped and 
transcribed; coded and 
categorised into main 
themes. Quantitative 
component: assessed self-
efficacy, motivation, fear of 
falling and health status 
using validated scores then 
assessed association 
between these factors and 
exercise adherence 
(measured by session 
attendance). 


Participants who exercised 
more regularly (i.e. had 
greater program 
adherence) had higher self-
efficacy expectations 
related to exercise, better 
functional performance and 
fewer functional limitations 
attributable to health.  
Adherence to the program 
was influenced positively 
by beliefs in exercise 
benefits, goal identification, 
positive peer role models 
and past exercise 
experience.  


Direction of effect unclear. 
Not a randomised trial thus 
causal association cannot 
be determined.  
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Author 
 
 


Study design 
Objective 


Setting Population
Characteristics 


Methods 
Interventions 
Outcomes 
measured 


Results Comments
Quality issues 


Exercise behaviour programs 
Bruce 2003 
 
 
 


Cross sectional analysis of 
baseline data from 
longitudinal study to 
determine whether fear of 
falling was associated with 
the level of recreational 
activity in independently 
functioning women. 


West Australian community 
setting.  


Random selection of 1,500 
women, 70 years and older 
from the electoral role. 
Primary aim was to enrol 
them in a randomised trial 
of oral calcium 
supplements to prevent 
osteoporitic fractures.  
Mean age 75.2 years, 24% 
were obese (BMI 
>30m2/kg). 


Measured fear of falling 
using simple questions 
(said to correlate well with 
other validated scores) and 
physical activity (also via 
questioning). Performed 
multiple regression and 
linear modelling to assess 
associations between these 
factors. 


Fear of falling was 
independently associated 
with lower physical activity 
(p=0.003) and obesity 
(p=0.001).  
Conclusion that the 
common fear of falling even 
in healthy, high-functioning 
adults is an important 
psychological barrier that 
may need to be overcome 
in programs attempting to 
improve activity levels in 
older women.  


Only associations can be 
drawn from this cross 
sectional data. No cause 
and effect link can be 
demonstrated using this 
study design.  


Wielandt 2000 
 


Narrative literature review 
to assess compliance with 
prescribed adaptive 
equipment. 


No specific settings stated, 
but the review covered a 
wide range practice 
settings. 


The age of the participants 
in the included studies 
ranged from 2.5-93 years.  
There were 31 included 
studies.  


Medline and Cinahl 
database were searched 
for the years 1963-1996. 
The types of studies or 
interventions included in 
the review were not 
specifically stated. There 
was a wide variety of 
adaptive equipment 
reviewed, although no 
studies specifically included 
hip protectors. 


Factors which generally 
increased compliance with 
the use of adaptive 
equipment included: living 
alone; made-to-measure 
devices; perceived benefit 
of the equipment; home 
visits to fit, provide training 
in the device’s use and 
assess ongoing use. 
Factors which decreased 
compliance with use of 
adaptive equipment 
included: physical 
deterioration; loss of self 
confidence; lack of 
aesthetic appeal; 
embarrassment regarding 
needing to use the device. 


Although many of the 
studies included in the 
review did not pertain to the 
age group under 
consideration, the results 
seemed generalisable to 
the guideline population.  
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Study Aim Method Sample


characteristics 
Setting Results Conclusions


Aminzedah & 
Edwards 1998 
Canada 


To ascertain views on 
use of assistive 
devices to prevent 
falling. 


Four focus group 
interviews (tape-recorded) 
with each subject 
participating in one. 


n=30 from Italian and 
British Canadian 
backgrounds; 
n=21 female; mean age 
72.2 (61-86); n=16 lived 
alone; n=18 primary 
school education. 
 
No information on fall 
status. 
 


Community Falls associated with injury, 
psychological trauma, loss of 
independent and death. 
 
Consensus on advantages of 
mobility aids but majority 
believed they did not require 
them, even among those who 
reported fear of falling and a 
history of falls. 


Social stigmas attached to ageing, disability and device 
use may influence older people’s decisions to accept or 
reject mobility aids.  However, participants had favourably 
evaluated bathroom aids. 
 
Those from non-English speaking background (NESB) 
have greater need for targeted health promotion 
education. 


Ballinger & Payne 
2000 
 
UK 


To explore 
perspectives on 
falls/falling among 
older people with hip 
fracture. 


Semi-structured interviews 
(analysis involved 
discourse analysis). 


n=8 
Consecutive patients (>65 
years) admitted to an 
orthopaedic trauma elderly 
care ward with hip #; n=7 
females; mean age 81. 


Orthopaedic 
trauma elderly 
care ward 


Patients attributed falls to bad 
luck or incompetence of others. 
 
Therapists and patients do not 
share the same agendas and 
perspectives about falls. 
 


Older people distance themselves from the possibility of a 
fall and involvement in prevention initiatives, through fear 
of stigma and stereotyping. 


C’wealth Australia 
2000 


To investigate fall 
prevention strategies 
most likely to be 
accepted. 
 
To examine 
information needs and 
perceptions of older 
people concerning 
falls and their 
prevention. 


Seven group discussions 
and 10 individual in-depth 
interviews (taped and 
transcribed for content and 
thematic analysis). 


n=59 (included those who 
had and hadn't 
experienced a fall; carers). 
'Culturally and linguistically 
diverse' - no details given; 
age=65 and over; females 
dominated. 


Rural and 
metropolitan 
community 
dwellers 


Most readily accepted 
strategies: 
• Walking aids 
• Home modification.  
Strategies accepted with some 
reservations 
• Speaking with GP about 


preventing falls 
• Participation in a falls 


prevention program - 
concept unfamiliar and 
some consider themselves 
past the stage of learning.  


Strategies less readily accepted 
• Eyesight checks 
• Feet check and footwear 
• Medication review 
• Home help 
• Improving balance and 


exercise levels.  


The term 'fall prevention' is unfamiliar and the concept 
difficult to grasp. 
 
Perceived relevance of falls prevention strategies is low 
until a fall has been experienced. 
 
Falls interventions need to be communicated as a life-style 
enhancing measure and as a means to staying 
independent for longer in order to gain the full support of 
older people. 
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Barriers to adopting fall 
prevention strategies 
• Disbelief that the risk of 


falling can be reduced 
• If a person has not had any 


falls or near misses or 
already has a walking aid 
because of a pre-existing 
health condition 


• Signifies admission of 
being 'old, old' 


• Inaccessible and 
unappealing information. 


Study      Aim Method Sample
characteristics 


Setting Results Conclusions


Kong 2002 
Hong Kong 
 


To explore the 
psychosocial 
consequences of 
falling.  


Explorative approach with 
semi-structured interviews. 


n=20 Chinese; aged 65 
and above; recent fall 
either in community or 
hospital setting (within 48 
hours of interview); n=15 
females; degree of injury 
ranged from no injury to 
fractured ribs. 
 
 


Elder care 
wards  


Informants perceived falls as 
unpredictable and not 
preventable. 
 
Older Chinese people take a 
passive role in seeking help and 
information. 


Falls interventions should promote a sense of mastery and 
facilitate supportive social interactions with others. 


Health Education 
Board 1999  
Scotland 
 
 
 


To examine how 
elderly people 
perceive and 
constructs risks of 
falling. 
 


Five group and nine in-
depth individual 
interviews. 
 


n= 50 (fallers and non-
fallers) recruited via 
established group and 
organisations working with 
older people. Included 
Asians but proportion not 
given. 
 
n=58 aged less than 75; 
n=40 female. 


Community 
(rural and 
urban) 


Respondents distinguished 
between trips (experienced by 
self) and falls (experienced by 
others). 
 
Those who had experienced 
falls that they regarded as 
condition-linked could see no 
scope for falls prevention.  
 
Non-fallers felt there were 
environmental and personal 
changes that might prevent or 
minimise falling, but advocated 
change for others rather than 
self.  


The word 'falls' is contentious - its use is likely to inhibit 
engagement with any preventive programme.  
 
Targeting 'older people' is also likely to provide a negative 
or non-response among people who do not relate to 
portrayals with which they do not identify. 
 
People may be more receptive to messages around 
prevention when they have actually had a fall or near fall. 
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Formal exercise seen as 
something only 'exceptional' 
people do.   
 
Participants in exercise classes 
found the value in social rather 
than physical benefits. 
 


Porter 1999 
USA 


To explore the 
experience of falling 
and trying to get up 
while at home alone. 


Descriptive (Husserlian) 
phenomenological study. 


n=25 women aged 80 or 
more who had reported at 
least one fall, lived alone. 


Community Older women who have fallen 
assess their abilities and 
opportunities to control their 
environments to prevent further 
falls. 


There is a need to build relationships with key health 
professionals before problem-solving and offering falls 
prevention strategies with an emphasis on finding out what 
characteristics the person is willing to modify and what 
changes they are prepared to make. 


 
 
 


Study       Aim Method Sample
characteristics 


Setting Results Conclusions


Resnick 1999 
USA 
 


To explore what 
motivates older people 
in nursing homes to 
perform functional 
activities (with 
reference to falls). 


Semi-structured interviews 
using naturalistic/ 
constructivist inquiry. 


n=44 (n=37 females); 
average age: 88 yrs; 
length of stay in nursing 
home: 2.8 yrs. 
 


Nursing home  
 


Fear of falling had a major 
impact on function. 
Many participants had been 
admitted to the nursing home 
following a fall.   
 
There was a reluctance to walk 
and inappropriate use of 
wheelchairs to avoid walking. 


Beliefs held by the participants influenced motivation to 
participate in falls prevention strategies. 
 
Reminders by nursing home staff that they were able to 
perform an activity, rather than warning them to avoid 
performing an activity that put them at risk of falling, 
helped increase motivation and strengthen willingness to 
be more active, thus preventing further falls 


Simpson 2003 
UK 


To examine the 
precautions older 
people are prepared to 
take to prevent falls 
(with an emphasis on 
exercise). 
 


'Qualitative'. 
Semi-structured interview. 


n=32 inpatients (reasons 
for admission not 
reported) 
n=26 women; 
mean age 83 (sd 5.3). 
 
 


Acute elderly 
care medical 
wards 


Most respondents were unaware 
of the benefits of exercise in 
general or the positive effect of 
specific exercises on balance 
and muscle strength.   Neither 
hospital doctors nor GPs were 
mentioned as a source of 
encouragement to exercise. 
 
Clients reported concern about 
health professional’s personal 
manner of assessing and 
intervening and this affected 


Professionals should be alert to and counter the belief 
among some older people that nothing can be done for 
falls attributed to chance. 
 
The strategy with the strongest evidence (balance and 
strengthening) is much less likely to be adopted. 
 
The benefits of strategies such as exercise and home 
modification should be promoted and clients should be 
reassured that pain and fatigue are not inevitable when 
exercising. 
 
Professionals who advise on hazard reduction strategies 
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their response to safety 
recommendations. 
 
Perceived barriers to exercises 
were pain, effort and age. 
 


in older people's homes should take account of client's 
views. 


Stead 1997 
Scotland 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


To investigate the 
factors which influence 
participation in 
physical activity. 


Focus group discussions. Aged 55-75+ 
(n=not reported). 
 
Nine focus groups. 
 
No further information. 
 
 


Community 
dwelling 


There are two distinct groups: 
those who already incorporate 
exercise into their lifestyle and 
those who do not. 
 
The non-active group are more 
likely to regard exercise as 
potentially harmful and as using 
up finite energy resources. 
 
There is a discrepancy between 
the benefits that health 
professionals and older people 
attach to exercise, with the 
former highlighting the 
physiological and health benefits 
and the latter the social and 
psychological rewards. 


Confirms findings that older people prefer exercise of a 
moderate intensity that includes a strong social and 
recreational component. 
 
For the non-active group there is a low health expectation 
and low confidence in their physical abilities.  Again, the 
social benefits needs to be emphasised and incorporation 
of physical activity in everyday routines should be 
encouraged. 
 
Failure to take proper account of the relevance of exercise 
to lifestyle and the meanings that people attach to it, can 
result in the provision of services that do not adequately 
reflect need and may alienate their intended audience. 


Study      Aim Method Sample
characteristics 


Setting Results Conclusions


Grossman 2003 To investigate physical 
activity perceptions, 
motivations and 
barriers. 


In-depth qualitative 
interviews using open-
ended questions. 


Aged 75 years and above. 
 
n=33 under-active adults 
(defined as participating in 
< 20 minutes of 
endurance-type physical 
activity of moderate 
intensity, three times/wk 
for minimum three 
months). 


Community 
dwelling 


Misperception that physical 
activity levels relatively high. 
 
Knowledge of physical activity 
benefits expressed in terms of 
dangers of a sedentary lifestyle. 
 
Encouragement from 
family/friends important. 
 
Quality of life and independence 
more important than longevity. 
 
Lack of time, ageing process, 
adverse environment were all 
cited as barriers. 


Misconceptions and gaps in knowledge exist.  However, 
under-active people continue to be interested in learning 
about physical activity despite cited barriers. 
 
Recommendations for practice include giving specific 
advice to older patients, engaging family in the motivation 
process, addressing unique incentives for this age group 
and improving self-efficacy in patients who face multiple 
barriers. 
 
The presence of multiple barriers suggests that physical 
activity prescription and counselling should be ongoing 
and included in every visit. 
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Study Methods Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 
 


Armstrong 
1996 


Randomised controlled trial.  
Randomised by phone using 
'computer generated pseudo-
random numbers'. Blocked, 
stratified randomisation. 
Partial blinding. Analysis by 
intention to treat. 


Setting: community, United 
Kingdom. 
N=116.  
Sample: post-menopausal 
women recruited following a 
distal forearm fracture treated at 
hospital.  
Age: mean (SD) 60.9 (5.8) 
years.  
Inclusion criteria: white (North 
European) ethnic origin.  
Exclusion criteria: history of 
breast or endometrial cancer; 
otosclerosis; known liver 
disease; uncontrolled cardiac 
failure or hypertension; Rotor or 
Dubin-Johnson syndrome; 
inability to collaborate with 
handgrip strength and balance 
assessments; history of balance 
disorders; severe anaemia, 
angina, or chronic obstructive 
airways disease; current or 
recent therapy with HRT, 
corticosteroids anti-epileptic 
drugs; chronic alcoholism; 
hyperparathyroidism. 


a. HRT (Prempak C 0.625 mg or 
Premarin 0.625 mg) and calcium 
(Sandocal 1,000 mg). 
b. Control: calcium (Sandocal 
1,000 mg). For part of the study, 
an HRT placebo was also given 
to this group. 


Length of follow-up 48 
weeks. Losses: eight of 116 
(7%).  
Outcome 
Falls data collected at 12 
weekly intervals. 
1. Number of participants 
falling during the study. 
 
Results: 
HRT plus calcium n=24/53 
vs calcium alone n=16/55, 
number of participants 
falling, community dwelling 
post fracture 
RR 1.56 [0.94, 2.59]. 
 


  A*
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Study Methods Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Becker 2003 Randomised controlled trial. 
Cluster randomised by city 
government official using sealed 
envelopes. 
 Intention to treat analysis. 


Setting: nursing homes, 
Germany. 
N=981. 
Sample: men and women 
requiring long-term care in six 
nursing homes. 
Age: mean (SD) intervention 
group 83.5 (7.5), control group 
84.3 (6.9) years. 
Inclusion criteria: all levels of 
mobility and cognitive status 
included. 
Exclusion criteria: if admitted for 
post-hospital care, geriatric 
rehabilitation or palliative care. 


Staff training (60 minute course 
and written information on falls 
and fall prevention) and monthly 
feedback (fallers, fall rates, 
severe injuries). Could discuss 
problems with study nurse in 
person or by telephone; 
environmental adaptations (76 
items e.g. lighting, chair and bed 
heights, floor surfaces, clutter, 
grab bars for toilets and 
bathrooms, proper use of 
walking aids). 
Hip protectors (safety pants or 
Safehip, patients' choice) offered 
to residents who could stand 
with or without assistance or 
who occasionally tried to rise 
from a chair unattended, five 
protectors per subject, to be 
worn from arising until going to 
bed. 
In addition, residents could 
choose any combination of the 
following, for any length of time: 
written information on fall 
prevention; personal fall 
consultation if not bed or chair-
bound introducing idea of two 
months exercise and use of hip 
protectors; group exercise 
programme (balance and 
progressive resistance exercises 


Length of follow-up 365 
days from a specified date. 
Losses: none reported. 
Outcomes 
Falls and fall sheets 
completed daily by nursing 
staff and supervised 
regularly by study nurse. 
1. Number of participants 
falling. 
2. Number with two or more 
falls. 
3. Fall rate per 1,000 
person years. 
4. Time to first fall. 
5. Number of hip fractures. 
6. Number of non-hip 
fractures. 
 
Results: 
Cluster N=6 =981 
participants. 
 
Multifaceted intervention vs 
control. 
Number of fallers 
RR 0.75 [0.57, 0.98]. 
Incidence density rate of 
falls per 1,000 resident 
years 
RR 0.55 [0.41, 0.73] 
(trialists’ analysis). 


 A* 
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using ankle weights and 
dumbbells, 75 minutes two x per 
week). 
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Study Methods Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Bischoff 2003 Randomised controlled trial.  
Double blind. Randomised by an 
independent statistician in 
groups of four. Analysis by 
intention to treat. 


Setting: long stay geriatric care 
units in two acute hospitals, 
Switzerland. 
N=122. 
Sample: elderly institutionalised 
women waiting placement in 
nursing homes. 
Age: mean 85 years. 
Inclusion criteria: aged 60 and 
over, able to walk three m with 
or without a walking aid.  
Exclusion criteria: primary 
hyperparathyroidism, 
hypocalcaemia, hypercalciuria, 
renal insufficiency, previous 
treatment with HRT, calcitonin, 
fluoride or bisphosphonates in 
previous 24 months, or fracture 
or stroke in the previous three 
months. 


a. Vitamin D plus calcium 
carbonate (4000IU 
cholecalciferol per tablet), for 12 
weeks. 
b. Control: two tablets of 600mg 
calcium carbonate per tablet. 
Tablets looked identical in both 
groups. Administered twice a 
day with breakfast and dinner. 


Length of follow-up 12 
weeks (duration of 
intervention) or until 
discharge to nursing home. 
Losses: 33 of 122 (27%).  
Outcome 
Falls recorded by staff 
using a falls protocol (date, 
time, circumstances, 
injuries). 
1. Number of participants 
falling. 
2. Number of falls. 
 
Results: 
Vitamin D n=14/45 vs 
control n=18/44, number of 
participants falling, long 
stay geriatric care 
RR 0.76 [0.43, 1.33]. 
 


Also measured but 
not considered in 
the review were 
multiple serum 
biochemical values, 
overall 
musculoskeletal 
function using a 
summed score on 
various measures – 
for example, 
strength, timed up 
and go test. 


B* 
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Study Methods Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Buchner 
1997a 


Randomised controlled trial. 
Randomised by 'variation of 
randomly permuted blocks'.  
Randomised to seven groups: 
six intervention groups (three 
FICSIT, three MoveIT), and one 
control group.  
Only FICSIT and control groups 
reported in this paper. 
Intention to treat analysis. 


Setting: community, Seattle, 
USA.  
N=105. 
Sample: HMO members (FICSIT 
intervention groups only).  
Age: mean 75 years.  
Inclusion criteria: aged between 
68 and 85 years; 
unable to do eight step tandem 
gait test without errors; below 
50th percentile in knee extensor 
strength for height and weight.  
Exclusion criteria: active 
cardiovascular, pulmonary, 
vestibular, and bone disease; 
positive cardiac stress test; body 
weight >180% ideal; major 
psychiatric illness; active 
metabolic disease; chronic 
anaemia; amputation; chronic 
neurological or muscle disease; 
inability to walk; dependency in 
eating, dressing, transfer or 
bathing; terminal illness; inability 
to speak English or complete 
written forms. 
 
 
 
 


Supervised exercise classes one 
hour x three per week for 24-26 
weeks, followed by 
unsupervised exercise.  
a. Six months endurance 
training (ET) (stationary cycles) 
with arms and legs propelling 
wheel. 
b. Six months strength training 
(ST) classes (using weight 
machines for resistance 
exercises for upper and lower 
body). 
c. Six months ST plus ET. 
d. Control: usual activity levels 
but 'allowed to exercise after six 
months'.  
Exercise sessions started with a 
10 to 15 minute warm up and 
ended with a five to 10 minute 
cool down. 


Length of follow-up: 
variable, from 
randomisation to the end of 
study funding (0-25 
months, median 18 
months). Losses: 15 of 105 
(14%) (14 from intervention 
groups). 
Outcomes 
Fall outcomes reported for 
any exercise (all three 
groups combined) 
compared with control 
group (states 'a priori 
decision'). 
Falls reported immediately 
by mail, also monthly 
postcard return; telephone 
follow-up if no postcard 
received.  
1. Number of fallers at 1 
year.  
2. Time to first fall. 
3. Number of falls per 
person.  
 
Results 
Exercise/physical therapy 
alone n=32/75 vs control 
n=18/30, number of 
participants falling 
community dwelling 
untargeted 
RR  0.71 [0.48, 1.05]. 


Seattle FICSIT trial 
[Province 1995] 
Only 1.3% of 
original sample 
randomised. 
Falls not primary 
outcome. 
Other outcomes 
assessed at end of 
intervention (six 
months) then 
‘control group 
allowed to exercise 
after 6 months’.  
Seven of 30 
subjects did.  


B* 
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Study Methods Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Campbell 
1997 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Randomised controlled trial.  
Allocation schedule developed 
using computer generated 
numbers. Assignment by 
independent person off site. 
Intention to treat analysis.  


Setting: community, Dunedin, 
New Zealand.  
N=233.  
Sample: women identified from 
general practice registers.  
Age: mean (SD) 84.1 (3.1) 
years. 
Inclusion criteria: at least 80 
years old; community living. 
Exclusion criteria: cognitive 
impairment; not ambulatory in 
own residence; already receiving 
physiotherapy. 
 


Baseline health and physical 
assessment for both groups. 
a. One hour visits by 
physiotherapist x four in first two 
months to prescribe home-
based individualised exercise 
and walking programme. 
Exercise 30 minutes x three per 
week plus walk outside home x 
three per week. Encouraged to 
continue for one year. 
Regular phone contact to 
maintain motivation after first 
two months.  
b. Control: social visit by 
research nurse x four in first two 
months. Regular phone contact.  
 
 


Length of follow-up: 12 months 
and 24 months. Losses: 20 of 
233 (9%). 
Outcomes 
Falls recorded daily on 
postcard calendars, mail 
registration monthly by 
postcard, telephone follow-up.
1. Number of participants 
falling at one year and two 
years. 
2. Number with injury fall at 
one and two years. 
3. Number with two or more 
falls. 
4. Mean rate of falls (falls/per 
year). 
5. Fall rate per 100 person 
years. 
6. Number complying with 
intervention.  
Results 
Exercise/physical therapy 
alone n=53/116 vs control 
62/117 number of participants 
falling, community dwelling 
(strength, balance, walking)-
individually targeted 
RR 0.86 [0.66, 1.12]. 
Exercise/physical therapy 
alone n=27/103 vs control 
n=43/110  
1.Number of participants 
sustaining injury fall, 
community dwelling – 
individually targeted 
RR 0.67 [0.45, 1.00]. 


 A* 
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2.Number sustaining two or 
more falls n=22/116 vs 34/117 
RR 0.65 [0.41, 1.05]. 


Study Methods Population/setting Interventions Results Comments Quality 
(allocation 
concealment) 


Campbell 
1999 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Randomised controlled trial, 
two by two factorial design. 
Allocation schedule developed 
using computer generated 
numbers. Assignment by 
independent person off site. 
 Intention to treat analysis.  


Setting: community. Dunedin, 
New Zealand.  
N=93.  
Sample: men (N=22) and 
women (N=77) identified from 
general practice registers.  
Age: mean (SD) 74.7 (7.2) 
years. 
Inclusion criteria: at least 65 
years old; currently taking a 
benzodiazepine, any other 
hypnotic, or any antidepressant 
or major tranquillizer; ambulatory 
in own residence; not receiving 
physiotherapy; thought by GP to 
benefit from psychotropic 
medication withdrawal.  
Exclusion criteria: cognitive 
impairment. 


Baseline assessment.  
a. Gradual withdrawal of 
psychotropic medication over 
14-week period plus home 
based exercise programme. 
b. Psychotropic medication 
withdrawal with no exercise 
programme. 
c. No change in psychotropic 
medication plus exercise 
programme. 
d. No change in psychotropic 
medication and no exercise 
programme.  
Exercise programme: one hour 
physiotherapist visits x four in 
first two months to prescribe 
home-based individualised 
exercises (muscle strengthening 
and balance retraining exercises 
30 min x three per week) and 
walking x two per week.  
Regular phone contact to 
maintain motivation.  
 
Study capsules created by 
grinding tablets and packing into 
gelatin capsules. Capsules 
containing inert and active 
ingredients looked and tasted 
the same. 


Length of follow-up: 44 
weeks. Losses: 21 of 93 
(23%). 
Outcomes 
Falls recorded daily on 
postcard calendars, mail 
registration monthly by 
postcard, telephone follow-
up.  
1. Number of participants 
falling. 
2. Number sustaining 
medical care fall. 
3. Number sustaining 
fracture fall. 
4. Number sustaining injury 
fall. 
5. Number sustaining two 
or more falls. 
6. Number sustaining one 
or more falls indoors. 
7. Fall rate per 100 person 
years. 
8. Number sustaining an 
adverse effect. 
9. Number who complied 
with intervention.  
 
Results 
Exercise/physical therapy 
alone vs control. 
Community dwelling-
individually targeted 
1.Number of participants 
falling community dwelling 
(strength, balance, 


Only 19% 
randomised. 
Psychotropic 
medications 
recorded one 
month after 
completion of 
study. 
Eight of the 17 who 
taken placebo only 
for 30 weeks had 
restarted one 
month after end of 
study.  


A* 
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Campbell 
1999 cont. 
 
 
 
 
 
 
 


walking)-individually 
targeted: 
N=12/45 vs n=16/48 
RR 0.80 [0.43, 1.50]. 
2.Number sustaining 
medical fall:  
N=3/45 vs 4/48  
RR 0.80 [0.19, 3.38]. 
3.Number. sustaining 
fracture fall: N=1/45 vs 
n=0/48 
RR 3.20 [0.13, 76.48]. 
4.Number sustaining injury 
fall, n=5/45 vs 8/48 
RR 0.67 [0.24, 1.89]. 
5.Number sustaining two or 
more falls: n=5/45 vs 7/48 
RR 0.76 [0.26, 2.23]. 
Exercise plus medication 
withdrawal vs control 
community dwelling 
individually targeted 
1.Number of participants 
falling: n=6/24 vs 11/24 
RR 0.55 [0.24, 1.24]. 
2.Number sustaining 
medical care fall: n=2/24 vs 
3/24  
RR 0.67 [0.12, 3.64]. 
3.Number sustaining 
fracture fall: n=1/24 vs 0/24 
RR 3.00 [0.13, 70.16]. 
4.Number sustaining injury 
fall: n=2/24 vs 3/24 
RR 0.67 [0.12, 3.64]. 
5.Number sustaining two or 
more falls: n=3/24 vs 6/24 
RR 0.50 [0.14, 1.77]. 
Medication withdrawal vs 
control community dwelling 
individually targeted 
1.Number of participants 
falling: n=11/48 vs 17/45 
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RR 0.61 [0.32, 1.15]. 
2.Numbersustaining 
medical care fall: n=3/48 vs 
4/45 
RR 0.70 [0.17, 2.97]. 
3.Number sustaining a 
fracture fall: n=1/48 vs 0/45 
RR 2.82 [0.12, 67.40] 
4.Number sustaining injury 
fall: n=7/48 vs 6/45 
RR 1.09 [0.40, 3.01]. 
5.Number sustaining two or 
more falls: n=4/48 vs 8/45 
RR 0.47 [0.15, 1.45]. 


 
Study Methods Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Carpenter 
1990 


Prospective randomised 
controlled trial.  
Women randomised by random 
number tables and husbands 
allocated to same group. 
Analysis by intention to treat. 


Setting: community, Andover, 
United Kingdom.  
N=539.  
Sample: women (N=351) and 
men (N=188 ) recruited from 
patient lists of two general 
medical practices. The sample 
represents 89.5% of those in the 
age group in the participating 
practices. 
Age: 75 years or above. 23 men 
and 49 women were over 85 
years.  
Inclusion criteria: aged 75 years 
and above; living in Andover 
area. 
Exclusion criteria: living in 
residential care.  


a. Visit by trained volunteers for 
dependency surveillance using 
Winchester disability rating 
scale. The intervention was 
stratified by degree of disability 
on the entry evaluation. For 
those with no disability, the visit 
was every six months; for those 
with disability, three months. 
Scores compared with previous 
assessment and referral to GP if 
score increased by five or more. 
B. Control: no disability 
surveillance between initial and 
final evaluation. 


Measured at three years 
Losses: 172 of 539 (32%). 
Outcomes 
1. Total number of falls in 
each group in the month 
before the final interview.  
Also measured but not 
considered in this review: 
number of participants 
admitted to institutions 
during the study period; 
mean (SD) length of stay in 
institutions; number of 
participants admitted to 
institution for more than six 
months; death during the 
study period. 
Results 
The trailists reported 
significantly fewer falls in 
the experimental group 
during the month before  
the final interview, but 
insufficient data were 


 B* 
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available to calculate an 
effect size 
 


 
 
 
 
 
 
 
 
Study Methods Population/setting Interventions Results Comments Quality 


(Allocation 
concealment) 


Carter 1997 Randomised controlled trial.  
  
Analysis by intention to treat not 
possible. 


Setting: community, Hunter 
Valley, Australia. 
N=658.  
Sample: men and women 
identified by 37 general 
practitioners as meeting 
inclusion criteria. 
Age: 70 or older. 
Inclusion criteria: aged 70 years 
or older; able to speak and 
understand English; living 
independently at home, in a 
hostel, or in a retirement village. 
Exclusion criteria: psychiatric 
disturbance affecting 
comprehension of the aims of 
the study. 


a. Brief feedback on home 
safety plus pamphlets on home 
safety and medication use (low 
intensity intervention). 
b. Action plan for home safety 
plus medication review (high 
intensity intervention). 
c. Control: no intervention during 
study period but intervention 
after the end of the study period. 


Length of follow-up 1 year. 
Losses: 200 of 658 (30%). 
Outcomes 
1. Number sustaining a fall 
with or without injury. 
2. Number sustaining a fall 
resulting in injury. 
3. Number sustaining a fall 
resulting in medical 
treatment. 
4. Number sustaining 
another event resulting in 
injury or medical treatment. 
 
Results 
Home safety intervention. 
High density and low 
density intervention plus 
medication withdrawal vs 
control.  
1.No of participants falling: 
High density n=19/133 vs 
29/161 RR 0.79 [0.47, 1.35] 
Low density 
N=19/163 vs 29/161 
RR 0.65 [0.38, 1.11] 


Unpublished study. A* 
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2.Number sustaining two or 
more falls: 
High density 
N=2/133 vs n=11/161 
RR 0.22 [0.05, 0.98] 
Low density 
N=3/163 vs n=11/161 
RR 0.27 [0.08, 0.95] 


 
 
 
Study Methods Population/setting Interventions Results Comments Quality  


(allocation 
concealment) 


Carter 2002 Randomised controlled trial. 
Randomised by computer 
generated programme. 
  
Intention to treat not possible. 


Setting: community, Vancouver, 
Canada. 
N=93.  
Subjects: community dwelling 
osteoporotic women. 
Inclusion criteria: aged 65 to 75 
years; residents of greater 
Vancouver; osteoporotic (based 
on BMD). 
Exclusion criteria:< 5 years post 
menopause; weighed > 130% 
ideal body weight; other 
contraindications to exercising; 
already doing > eight hours / 
week moderate to hard exercise; 
planning to be out of city > four 
weeks during 20 week 
programme. 


a. Exercise class (Osteofit) for 
40 minutes, two x per week, for 
20 weeks in community centres. 
Classes of 12 per instructor. 
Eight to 16 strengthening and 
stretching exercises using 
Theraband elastic bands and 
small free weights. Bimonthly 
social seminar. 
Control: usual routine activities 
and bimonthly social seminar 
separate from intervention 
group. 


Length of follow-up 20 
weeks (duration of 
intervention). Losses: 13 of 
93 (14%). 
Outcomes 
Falls recorded in falls 
calendars returned 
monthly.  
1. Number of falls.  
Also measured but not 
included in this review: 
static and dynamic balance 
and quadriceps strength. 
 
Results 
Report no difference 
between groups in the 
number of people falling. 
No summary statistic for 
falls reported and 
insufficient data presented 
to calculate one. 
 


 B* 
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Study Methods Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Cerny 1998 Randomised controlled trial. 
Randomised by coin toss but 
some clusters, for example 
couples or two ladies dependent 
on another for transport.  
  
Intention to treat analysis not 
possible. 


Setting: community, California, 
USA.  
N=28. 
Sample: community dwelling 
well elderly. 
Age: mean (SD) 71 (4) years. 
Inclusion criteria: none 
described. 
Exclusion criteria: none 
described. 


a. Exercise programme of 
progressive resistance, 
stretching, aerobic and balance 
exercises and brisk walking over 
various terrains for 1½ hours, x 
weekly, for six months. 
b. Control: no intervention. 


Follow-up at three and six 
months Losses: none 
described. 
Outcome 
1. Number of participants 
falling. 
 
Results 
Exercise/physical therapy 
alone vs control community 
dwelling untargeted. 
Number of participants 
falling n=3/15 vs n=3/13 
RR 0.87 [0.21, 3.58]. 


Other outcomes 
analysed as pre-
post intervention: 
strength, range of 
motion, balance 
and gait. 


B* 


 
Study Methods Population/setting 


 
Interventions Results Comments  Quality


(allocation 
concealment) 


Close 1999 Randomised controlled trial.  
Randomised by random 
numbers table and list held 
independently of the 
investigators. 
  
Intention to treat analysis not 
possible 


Setting: community, London, 
United Kingdom. 
N=397.  
Sample: community dwelling 
individuals presenting at A&E 
after a fall. Admitted patients not 
recruited until discharge. 
Age: mean (SD) 78.2 (7.5) 
years. 
Inclusion criteria: aged at least 
65 years; history of falling. 
Exclusion criteria: cognitive 
impairment (AMT <7) and no 
regular carer (for informed 
consent reasons); speaking little 
or no English; not living locally. 
 


a. Medical and occupational 
therapy assessments and 
interventions. 
Medical assessment to identify 
primary cause of fall and other 
risk factors present (general 
examination and visual acuity, 
balance, cognition, affect, 
medications). Intervention and 
referral as required. Home visit 
by occupational therapist 
(functional assessment and 
environmental hazards). Advice, 
equipment and referrals as 
required. 
b. Control: usual care only. 
 


Follow-up every four 
months for one year. 
Losses: 93 of 397 (23%). 
Outcomes 
Falls diary 
1. Number of participants 
falling. 
2. Number with injury fall. 
3. Number sustaining three 
or more falls. 
4. Number of falls.  
Also measured but not 
considered in this review: 
doctor and hospital visits, 
and admissions; function. 
 
Results 
Assessment followed by 
multifactorial intervention vs 
control community dwelling 


 
 


B* 


Appendix E Table 6: Interventions for the prevention of falls      Page 12  
 
 







Clinical practice guideline for the assessment and prevention of falls in older people 
 
Appendix E: Evidence table 6: Interventions for the prevention of falls (reproduced from Gillespie et al, 
2003) 
 


targeting known fallers or 
fall risk factors only. 
1.Number participants 
falling n=59/141 vs 111/163 
RR 0.61 [0.49, 0.77]. 
2.Number sustaining injury 
fall n=8/141 vs 16/163 
RR 0.58 [0.26, 1.31]. 


 
 
 
 
 
 
Study Methods Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Coleman 
1999 


Randomised controlled trial. 
Cluster randomisation by 
physician practice. 
 Intention to treat analysis. 


Setting: HMO members, 
Washington, USA. 
N=169. 
Sample: community dwelling 
men and women in nine 
physician practices in an 
ambulatory clinic. 
Age: mean 77 years. 
Inclusion criteria: at least 65 
years old; high risk of being 
hospitalised or of developing 
functional decline; community 
dwelling.  
Exclusion criteria: living in 
nursing home; terminal illness; 
moderate to severe dementia or 
‘too ill’ (physician's judgment). 


a. Half-day chronic care clinics 
every three-four months in five 
practices focusing on planning 
chronic disease management 
(physician and nurse); reducing 
polypharmacy and high risk 
medications (pharmacist); 
patient self management/support 
group. 
b. Control: usual care (four 
practices). 
 


Follow-up 24 months. 
Losses: 56 of 169 (33%). 
Outcomes 
Falls recorded 
retrospectively by 
questionnaire at 12 and 24 
months. 
1. Percentage of 
participants falling. 
 
Results 
Reported that screening 
and intervention in a 
chronic care clinic provided 
no improvement in the 
incidence of falls at 12 or 
24 months. No summary 
statistic provided. 


 C* 


Cornillon 
2002 


Randomised controlled trial.  
Randomised by random number 
tables. 
Intention to treat analysis 
possible. 


Setting: community, St Étienne, 
France. 
N=303. 
Subjects: community dwelling 
and independent in ADL (83% 
female). 


a. Information on fall risk, and 
balance and sensory training in 
groups of 10-16. One session 
per week for eight weeks. 
Session started with foot and 
ankle warm-up (walking on tip 


Follow-up 12 months. Falls 
and fall related injuries 
recorded on six monthly 
falls calendars. Losses: five 
of 303 (1.7%). 
Outcomes 


  B*
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Age: mean 71 years. 
Inclusion criteria: >65 years old; 
living at home; ADL 
independent; consented. 
Exclusion criteria: cognitively 
impaired (MMSE <20); obvious 
disorder of walking or balance. 


toe and on heals etc), walking 
following verbal orders, walking 
bare foot on different surfaces, 
standing on one leg with eyes 
open and shut, practicing getting 
up from the floor. 
b. Control. 


1. Number of participants 
falling. 
2. Mean number of falls (no 
standard deviation). 
3. Mean number of medical 
care falls (no standard 
deviation). 
 
Results 
Exercise/physical therapy 
alone vs control community 
dwelling untargeted, 
number of participants 
falling  
N=39/148 vs 48/153 
RR 0.84 [0.59, 1.20]. 


 
 
 
Study Methods Population/setting  Interventions Results Comments  Quality


(allocation 
concealment) 


Cumming 
1999 


Randomised controlled trial. 
Stratified block randomisation. 
 Intention to treat analysis. 


Setting: community, Sydney, 
Australia. 
N=530.  
Sample: community dwelling 
subjects recruited in hospital 
wards, clinics, and day care 
centres. 
Age: mean (SD) 77 (7.2) years. 
Inclusion criteria: aged at least 
65 years; living in the community 
and within geographically 
defined study area. 
Exclusion criteria: cognitively 
impaired and not living with 
someone who could give 
informed consent and report 
falls; if OT home visit already 
planned as part of usual care. 
 
 


a. One home visit by 
experienced occupational 
therapist assessing 
environmental hazards 
(standardised form) and 
supervision of home 
modifications. Telephone follow-
up after two weeks. 
b. Control: usual care.  
 


12-month follow-up with 
monthly falls calendar. 
Losses: 142 of 530 (27%). 
Outcomes 
1. Number of fallers 
(by location of fall, home or 
away).  
2. Compliance with 
recommendations. 
 
Results 
Home safety intervention 
alone vs control, 
community dwelling, 
number of participants 
falling: 
1.Number of falls in year 
prior to randomisation, 
n=53/161 vs 52/163 
RR 1.03 [0.75, 1.41]. 


 
 


A* 
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2.Falling history in year 
prior to randomisation, 
n=43/103 vs 67/103 
RR 0.64 [0.49, 0.84]. 
3.Fallers and non fallers in 
year prior to randomisation, 
n=96/264 vs n=119/266 
RR 0.81 [0.66, 1.00]. 
 


 
 
 
 
 
 
 
 
Study Methods Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Dawson-
Hughes 1997 


Randomised controlled trial. 
Stratified block randomisation 
using random numbers tables.  
 Intention to treat analysis. 


Setting: community, Boston, MA, 
USA. 
N=445. 
Sample: men (N=199) and 
women (N=246) recruited by 
direct mailings and 
presentations (sample frame not 
given). 
Age: mean age 71 years. 
Inclusion criteria: aged 65 years 
and over. 
Exclusion criteria: current cancer 
or hyperparathyroidism; a kidney 
stone in last five years; renal 
disease; bilateral hip surgery; 
therapy with a bisphosphonate, 
calcitonin, oestrogen, tamoxifen, 
or testosterone in past six 
months, or fluoride in past two 
years; femoral neck bone 


a. Calcium citrate malate (500 
mg elemental calcium) and 
cholecalciferol (700 IU vitamin 
D) orally, daily at bedtime for 
three years. 
b. Control: double placebo 
tablets. 


Length of follow-up three 
years. Postcard sent in 
after any fall. Telephone 
call to verify circumstances. 
Subjects reported any 
additional falls at six 
monthly follow-up visit. 
Non-vertebral fractures 
reported at six monthly 
follow-up visit and verified 
by review of x-ray reports 
or hospital records. Losses: 
56 of 445 (13%). 
Outcomes 
1. Number of participants 
falling during study. 
2. Number of falls per 
subject.  
3. Fall related non-vertebral 
fractures.  


 B* 
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mineral density more than 2 SD 
below the mean for subjects of 
the same age and sex; dietary 
calcium intake exceeding 1,500 
mg per day; laboratory evidence 
of kidney disease. 
 
 
 


Also measured at six- 
month intervals, but not 
considered in this review, 
were bone mineral density, 
biochemical assays, and 
other measures.  
 
Results 
The number of participants 
falling did not differ 
significantly between 
intervention and control 
groups. Data were not 
presented. 


 
 
 
 
 
 
Study Methods Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Day 2002 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Randomised controlled trial. 
Factorial design. 
Randomised by ‘adaptive biased 
coin’ technique, to ensure 
balanced group numbers 
(computer generated by an 
independent third party by 
telephone). 
 Intention to treat analysis. 


Setting: community, Melbourne, 
Australia. 
N=1,107. 
Sample: community dwelling 
men and women identified from 
electoral roll (59.8% female). 
Age: mean (SD) 76.1 (5.0). 
Inclusion criteria: living in own 
home or apartment or leasing 
similar accommodation and able 
to make modifications; aged 70 
and over. 
Exclusion criteria: if not 
expected to remain in area for 
two years (except for short 
absences); had participated in 
regular to moderate physical 
activity with a balance 
component in previous two 


a. Exercise: weekly class of one 
hour for 15 weeks plus daily 
home exercises. Designed by 
physiotherapist to improve 
flexibility, leg strength and 
balance - or less demanding 
routine depending on subject’s 
capability. 
b. Home hazard management: 
hazards removed or modified by 
participants or City of 
Whitehorse’s home maintenance 
programme. Staff visited home, 
provided quote for work, 
including free labour and 
materials up to $A 100. 
c. Vision improvement: 
assessed at baseline using dual 
visual acuity chart. Referred to 


Length of follow-up 18 
months. 
Falls reported using 
monthly postcard to record 
daily falls. Telephone 
follow-up if calendar not 
returned within five working 
days of the end of each 
month, or reporting a fall. 
Losses: 17 of 1,107 (1.5%).
Outcomes 
1. Time to first fall. 
2. Number of fallers. 
 
Results 
Exercise/physical therapy 
alone vs control community 
dwelling untargeted, 
number of participants 


 A* 
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Day 2002 
cont. 


months; unable to walk 10-20 m 
without rest or help or having 
angina; had severe respiratory 
or cardiac disease; had a 
psychiatric illness prohibiting 
participation; had dysphasia; 
had recent major home 
modifications; had an education 
and language adjusted score >4 
on the short portable mental 
status questionnaire; or did not 
have approval of their general 
practitioner. 


usual eye care provider, general 
practitioner or local optometrist if 
not already receiving treatment 
for identified impairment. 
d. a+b 
e. a+c 
f. c+b 
g. a+b+c 
h. No intervention. Received 
brochure on eye care for over 40 
year-olds. 


falling n=76/135 vs 
n=87/137 
RR 0.89 [0.73, 1.08]. 
 
Home safety intervention 
alone vs control, fallers and 
non-fallers prior to year of 
randomisation number of 
participants falling, 
n=78/136 vs 87/137 
RR 0.90 [0.74, 1.10]. 
 
Vision assessment and 
referral vs control, number 
of participants falling, 
n=84/139 vs 87/137 
RR 0.95 [0.79, 1.14]. 
 
Exercise visual correction 
and home safety 
intervention (community 
dwelling). 
Number of participants 
falling 
1.Exercise, visual 
correction and home safety 
n= 65/135 vs control 
n=87/137 
RR 0.76 [0.61, 0.94]. 
2.Exercise and visual 
correction n=66/136 vs 
control n=87/137 
RR 0.76 [0.62, 0.95]. 
3.Exercise and home safety 
intervention n=72/135 vs 
control n=87/137 
RR 0.84 [0.69, 1.03]. 
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Study Methods Population/setting 


 
Interventions Results Comments Quality 


(allocation 
concealment) 


Donald 2000 Randomised controlled trial, two 
by two factorial design. Stratified 
by fall risk and randomised by 
‘randomised envelopes’.  
 Analysis by intention to treat. 


Setting: hospital, Gloucester, 
United Kingdom. 
N=54.  
Sample: individuals admitted to 
one elderly care rehabilitation 
ward over an 8 month period, 
81% female.  
Age: mean 82.9 years. 
Inclusion criteria: elderly patients 
referred for rehabilitation. 
Exclusion criteria: none. 


a. Assigned to ward area with 
vinyl floor covering and 
conventional physiotherapy 
(functional based physiotherapy, 
once or twice daily). 
b. As above (a) plus seated leg 
strengthening exercises (hip 
flexors and dorsiflexors). 
c. Assigned to ward area with 
carpet and conventional 
physiotherapy. 
d. As above © plus seated leg 
strengthening exercises (hip 
flexors ankle dorsiflexors). 


Length of follow-up variable 
depending on length of 
hospital admission. Losses: 
9 of 54 (17%).  
 
Outcome 
1. Number of participants 
falling during admission. 
2. Number of fracture falls. 
 
Results: 
1.Exercise/physical therapy 
alone n=2/30 vs control 
n=6/24, number of 
participants falling, 
institutional care-
individually targeted 
RR 0.27  [0.06, 1.20]. 
2. Vinyl n=1/26 vs carpet 
flooring n=7/28 in 
rehabilitation ward, number 
of participants falling 
RR 0.15 [0.02, 1.17]. 
 


Also measured at 
admission and 
discharge, but not 
considered in the 
review: Barthel 
scores, hip and 
ankle strength, 
timed walk and 
functional reach 
test. 


B* 
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Study Methods Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Ebrahim 1997 Randomised controlled trial. 
Randomly assigned using 
prepared envelopes containing 
computer generated allocation. 
Intention to treat analysis not 
possible. 


Setting: UK. 
N=165.  
Sample: post-menopausal 
women identified from A&E and 
orthopaedic fracture clinic 
records. 
Inclusion criteria: fractured upper 
limb in last two years.  
Exclusion criteria: on 
bisphosphonates for 
osteoporosis; life expectancy <1 
year; cognitive impairment; too 
frail for brisk walking or to travel 
for measurements. 


a. Initial advice on general 
health/diet. Encouraged to build 
up to brisk walking 40 minutes x 
three per week. 
B. Control: initial advice on 
general health/diet. Upper limb 
exercises to improve post-
fracture function. 


Length of follow-up two 
years. Results reported for 
one and two year follow-up.
Falls monitored by monthly 
telephone calls. Losses: 68 
of 165 (41%). 
Outcomes 
1. Number of participants 
falling. 
2. Total number of falls. 
3. Number sustaining 
fracture fall.  
Also measured, but not 
considered in this review 
were bone mineral density, 
vertebral fractures, physical 
capacity. 
Results 
Exercise/physical therapy 
alone vs control community 
dwelling untargeted. 
1.Number of participants 
falling, n=52/81 vs n=50/84 
RR 1.08 [0.85, 1.37]. 
2.Number sustaining 
fracture fall, n=2/81 vs 3/84 
RR 0.69 [0.12, 4.03]. 


 A* 
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Study Methods Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Fabacher 
1994 


Randomised controlled trial.  
Randomised with randomly 
generated assignment cards in 
sealed envelopes. 
Intention to treat analysis not 
possible. 


Setting: community, California, 
USA.  
N=254.  
Sample: men (N=248) and 
women (N=6) aged above 70 
years and eligible for veterans’ 
medical care. Identified from 
voter registration lists and 
membership lists of service 
organisations. 
Age: mean 73 years. 
Inclusion criteria: aged 70 years 
and over; not receiving health 
care at Veterans Administration 
Medical Centre. 
Exclusion criteria: known 
terminal disease, dementia. 


a. Home visit by health 
professional to screen for 
medical, functional, and 
psychosocial problems, followed 
by a letter for participants to 
show to their personal physician. 
Targeted recommendations for 
individual disease states, 
preventive health practices. 
b. Control: follow-up telephone 
calls for outcome data only. 


Measured at four monthly 
intervals for one year, by 
structured interview for active 
arm and by telephone for 
controls. Losses: 59 of 254 
(23%). 
Outcome 
1. Number of individuals 
falling. 
 
Results 
Assessment followed by 
multifactorial intervention vs 
control community dwelling-
geriatric screening (fallers and 
non fallers), number of 
participants falling n=14/100 
vs 22/95 
RR 0.60 [0.33, 1.11]. 


 A* 


 
Study Methods Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Fiatarone 
1997 


Randomised controlled trial. 
Method of randomisation 
not described. 
  
No intention to treat analysis. 
 


Setting: community, USA. 
N=34. 
Sample: frail older people (94% 
female). 
Age: mean 82. 
Inclusion criteria: 
community dwelling older 
people; moderate to severe 
functional impairment. 
Exclusion criteria: none given. 


a High intensity progressive 
resistance training exercises in 
own home. Two weeks of 
instruction and then weekly 
phone calls. 11 different upper 
and lower limb exercises with 
arm and leg weights, three days 
per week for 16 weeks. 
b. Control: wait list control. 
Weekly phone calls. 


Length of follow-up 16 weeks 
(duration of intervention). 
Falls identified weekly by 
phone (assumed). Losses: 
four of 34 (11%). 
Outcomes 
1. Falls  
Also measured, but not 
considered in this review: 
strength, gait velocity, self-
reported activity level, Attitude 
towards ageing on the PGC 
morale scale, bed days, health 


 B* 
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care visits. 
Results 
No difference between groups 
was observed in the frequency 
of falls in this study. No 
summary statistic and no data 
provided. 


Study Methods Population/setting Interventions Results Comments Quality 
(allocation 
concealment) 


Gallagher 
1996 


Randomised controlled trial. 
Method of randomisation not 
described.  
Observers unblinded at six 
months. 
Intention to treat analysis not 
possible  


Setting: community, Victoria, 
British Columbia, Canada.  
N=100. 
Sample: men (N=20) and 
women (N=80) community 
dwelling volunteers. 
Age: mean 73.8 years (control 
group); 75.4 years (intervention 
group).  
Inclusion criteria: aged 60 years 
or more; sustained a fall in 
previous three months.  
Exclusion criteria: none 
described. 


a. Two risk assessment 
interviews of 45 minutes each. 
One counselling interview of 60 
minutes showing video and 
booklet and results of risk 
assessment. 
b. Control: baseline interview 
and follow-up only. No 
intervention. 


Length of follow-up six 
months. Calendar 
postcards completed and 
returned every two weeks 
for six months. Telephone 
follow-up of reported falls.  
1. Mean number of falls per 
group.  
Also measured, but not 
considered in this review 
were fear of falling, self-
efficacy, social function, 
health services’ use and 
quality of life. 
Results 
The intervention had no 
statistically significant 
impact on the main 
outcome measures. 
Comparisons between 
intervention and control 
groups controlling for pre-
programme differences. 


 B* 


Gray-Donald 
1995 


Randomised controlled trial. 
Method of randomisation not 
described. Stratified by gender 
and nutritional risk criteria.  
Intention to treat analysis. 
 


Setting: community, Quebec, 
Canada.  
N=50. 
Subjects: men and women 
recruited from those receiving 
long-term home help services. 
Age: mean (SD) 77.5 (8) years. 
Inclusion criteria: aged above 60 
years; requiring community 


a. 12 week intervention of high-
energy nutrient dense 
supplements provided by 
dietician. Two 235 ml cans per 
day (1045-1480 kj per can) for 
12 weeks. 
b. Control: visits only 
(encouragement and 
suggestions about improving 


Retrospectively monitored 
at six and 12 weeks. 
Losses: four of 50 (8%). 
Outcomes 
1. Number of participants 
falling. 
 
Results 
Nutritional supplementation 


  B*
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services; elevated risk of under-
nutrition (excessive weight loss 
or BMI <24 kg/m2). 
Exclusion criteria: alcoholic; 
terminal illness.  


diets). 
 
 


vs control, community 
dwelling targeted, number 
of participants, n=0/22 vs 
5/24 
RR 0.10 [0.01, 1.69]. 


 
 
Study Methods Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Hogan 2001 Randomised controlled trial. 
Computer generated sequence 
concealed in locked cabinet prior 
to randomisation. Stratified by 
number of falls in previous year: 
1 or >1. 
  
Intention to treat analysis.  


Setting: community, Calgary, 
Canada. 
N=163. 
Sample: high-risk community 
dwelling men and women (71% 
women). 
Age: mean (SD) 77.6 (6.8). 
Inclusion criteria: fall in previous 
three months; living in the 
community; age 65 years and 
above; ambulatory (with or 
without aid); mentally intact (able 
to give consent). 
Exclusion criteria: qualifying fall 
resulted in lower extremity 
fracture, resulted from vigorous 
or high-risk activities, because of 
syncope or acute stroke, or 
while undergoing active 
treatment in hospital. 
 


a. One in-home assessment by 
a geriatric specialist (doctor, 
nurse, physiotherapist or OT) 
lasting one-two hours. Intrinsic 
and environmental risk factors 
assessed. Multidisciplinary case 
conference (20 minutes). 
Recommendations sent to 
patients and patients' doctor for 
implementation. Subjects 
referred to exercise class if 
problems with balance or gait 
and not already attending an 
exercise programme. Given 
instructed about exercises to do 
at home. 
b. Control: one home visit by 
recreational therapist. 


Length of follow-up: 12 
months. Falls recorded on 
monthly calendars (47.8% 
returned). Also retrospective 
recall at three, six months (at 
visit) and 12 months (by 
phone). Losses: 24 of 163 
(15%). 
Outcomes 
1. Number of participants 
falling. 
2. Number sustaining medical 
care fall. 
3. Number sustaining injury 
fall. 
4. Number sustaining three or 
more falls. 
5. Time to first fall. 
6. Mean number of falls per 
participant (SD). 
7. Mean number of injurious 
falls. 
8. Number who complied with 
treatment. 
9. Death. 
 
Results 
Assessment followed by 
multifactorial intervention vs 
control, community dwelling 
targeting known fallers or fall 
risk factors only: 
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1.Number of participants 
falling, n=54/79 vs 61/84 
RR 0.94 [0.77, 1.15]. 
2.Number sustaining medical 
care fall, n=9/79 vs 8/84 
RR 1.20 [0.49, 2.95]. 


 
 
 
 
Study Methods Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Hornbrook 
1994 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Cluster randomised controlled 
trial.  
Intention to treat analysis not 
possible. 


Setting: community, USA. 
N=3182.  
Sample: independently living 
members of HMO, men 
(N=1971) and women (N=1211), 
recruited by mail. Age: mean 
(SD) 73 (6) years. 
Inclusion criteria: above 65 
years; ambulatory; living within 
20 miles of investigation site; 
consenting. 
Exclusion criteria: blind; deaf; 
institutionalised; housebound; 
non-English speaking; severely 
mentally ill; terminally ill; 
unwilling to travel to research 
centre. 


a. Home visit, safety inspection 
(prior to randomisation), hazards 
booklet, repair advice, fall 
prevention classes 
(environmental, behavioural, and 
physical risk factors), financial 
and technical assistance. 
b. Control: home visit, safety 
inspection (prior to 
randomisation), hazards booklet. 


Measured over 24 months, 
using monthly diaries, and 
quarterly mail/telephone 
contacts. Length of follow-
up was not uniform. Data 
available for proportion with 
or without falls over time, 
and rate of falls per 1,000 
person years. Losses: 156 
of 3,182 (5%) in the 
intervention group. 
Outcomes 
1. Number of participants 
falling. 
2. Number sustaining 
medical care fall. 
3. Number sustaining 
fracture fall. 
4. Number sustaining injury 
fall. 
5. Number sustaining two 
or more falls. 
6. Number sustaining near 
fall. 
7. Fall rate per 1,000 
person years. 
8. Number complying with 
treatment programme. 
4. Fracture falls. 
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5. Hospitalised falls. 
 
Results 
Unadjusted rates for all falls 
were significantly lower 
among intervention 
participants; for other 
categories of fall (injury 
falls, medical care falls). 
There were no statistically 
significant differences 
between groups 
OR 0.85 p<.05, no 
confidence intervals. 


 
Study Methods Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Jensen 2002 Cluster randomised controlled 
trial. Nine residential care 
facilities divided into group A 
and group B, based on age, 
number of residents, type of 
setting, and record of previous 
falls. Random allocation 
conducted by person with no 
knowledge of the study, using 
two sealed envelopes containing 
letter A or B. Before draw the 
first to be drawn was designated 
to be the intervention group. 
  
Intention to treat analysis not 
possible. 


Setting: institutions, Umeå, 
Sweden. 
N=9 residential care facilities, 
total N=402 residents at 
randomisation. 
Age: median 83 years, range 65-
100. 
Subjects: Nine elderly care 
facilities; frail elderly people with 
physical or cognitive impairment, 
72% female,  
Inclusion criteria: institution: 
more than 25 residents. 
Residents: age 65 and above. 
Exclusion criteria: none listed. 


Multifactorial, multidisciplinary 
baseline assessment in all 
facilities: prescribed drugs, 
delirium, MMSE, Barthel score, 
mobility, hearing, vision, 
depression, miscellaneous 
diseases. Residents classed as 
high or low risk of falling. 
Environmental hazards 
screened using checklist.  
a. Intervention for 11 weeks 
targeting staff and residents at 
high risk of falling and those at 
lower risk who fell during 
intervention period: four hour 
staff educational session, 
environmental hazard 
modification, exercises for 
strength, balance and to 
promote safe movement, 
provision and repair of aids, 
medication modification, 
provision of hip protectors, post 
fall problem solving conferences, 


Follow-up 34 weeks. Falls 
registered by nurses and 
aides, if witnessed or 
reported, using structured 
report designed for study. 
Losses: 78 of 402 (19%). 
Outcomes 
1. Number of people falling.
2. Number of falls. 
3. Time to first fall. 
4. Number sustaining injury 
fall. 
 
Results 
Incidence of falls in the 
intervention group. 
Adjusted Incidence rate 
ratio 0.60 [0.50, 0.73. 


 A* 
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staff guidance. 
b. Control: usual care. 
 
 


 
 
 
 
 
Study Methods Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Jitapunkul 
1998 


Randomised controlled trial. 
Method of randomisation not 
described. 
  


Setting: community, Thailand.  
N=160.  
Sample: community dwelling 
men and women recruited from 
a sample for a previous study.  
Age: mean (SD) years 76.1 (5.9) 
intervention; 75.1 (5.7) control. 
Inclusion criteria: at least 70 
years old; living at home. 
Exclusion criteria: none stated. 


a. Home visit from non-health 
professional with structured 
questionnaire. Three monthly 
visits for three years. Referred to 
nurse/geriatrician (community 
based) if Barthel ADL index 
and/or Chula ADL index 
declined two or more points, or 
subject fell more than once 
during previous three months. 
Nurse/geriatrician would visit, 
assess, educate, prescribe 
drugs/aids, provide rehabilitation 
programme, make referrals to 
social services, and other 
agencies. 
b. Control: no intervention. Visit 
at the end of three years. 


Measured at the end of 
three years. Falls during 
last three months only. 
Losses: 44 of 160 (28%). 
Outcomes 
1. Number of participants 
falling. 
 
Results 
Assessment followed by 
multifactorial intervention vs 
control 
Community dwelling-
geriatric screening (fallers 
and non-fallers), number of 
participants falling, n=3/57 
vs n=6/59 
RR 0.52 [0.14, 1.97]. 


 B* 


Kenny 2001 
 
 
 
 
 
 
 
 
 
 


Randomised controlled trial. 
Randomised in blocks of eight, 
method of randomisation not 
described. 
 Intention to treat analysis not 
possible 
 


Setting: cardiovascular 
investigation unit, UK.  
N=175. 
Subjects: individuals presenting 
at A&E with non-accidental fall 
(60% female).  
Age: mean (SD) 73 (10). 
Inclusion criteria: aged 50 years 
and more, history of a fall, 
diagnosed as having 
cardioinhibitory CSH by carotid 


a. Pacemaker (rate drop 
response physiologic dual-
chamber pacemaker: Thera 
RDR, Medtronic, Minneapolis, 
Minnesota). 
b. Control: no pacemaker. 


Follow-up one year after 
randomisation. Losses: 16 
of 175 (9%). 
Outcomes 
1. Number of falls. 
2. Number of injurious falls. 
Also measured but not 
considered in this review 
were number of episodes of 
syncope. 
 


Out of 71,299 A&E 
attendees 
screened, 1,624 
received carotid 
sinus massage and 
175 agreed to be 
randomised. 


B* 
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sinus massage. 
Exclusion criteria: cognitive 
impairment, medical explanation 
of fall within 10 days of 
presentation, an accidental fall, 
blind, lived >15 miles from A&E, 
had contraindication to CSM, 
receiving medications known to 
cause a hypersensitive response 
to CSM. 


Results 
Cardiac pacing vs control  
1.Number of participants 
with syncope, n=22/84 vs 
n=47/87. 
RR 0.48 [0.32, 0.73] 
2.Number sustaining 
fracture fall, n=3/84 vs 
n=4/87 
RR 0.78 [0.18, 3.37] 
3.Mean number of falls 
4.10 vs 9.3  
WMD –5.20 [-9.40,  
-1.00]. 


 
Study Methods Population/setting Interventions Results Comments Allocation 


concealment 
Kingston 2001 Randomised controlled trial. 


Method of randomisation not 
described. 
Intention to treat analysis not 
possible 


Setting: A&E, Staffordshire, UK. 
N=109. 
Age: mean 71.9 years. 
Subjects: community dwelling 
women attending A&E with a 
fall. 
Inclusion criteria: female, aged 
65-79, history of a fall, 
discharged directly to own 
home. 
Exclusion criteria: male, 
admitted from A&E to hospital or 
any form of institutional care. 


a. Rapid health visitor 
intervention within five working 
days of index fall: pain control 
and medication, how to get up 
after a fall, education about risk 
factors (environmental and 
drugs, alcohol etc), advice on 
diet and exercise to strengthen 
muscles and joints. Also care 
managed on individual basis for 
12 months post index fall.  
b. Control: usual post fall 
treatment i.e. letter to GP from 
A&E detailing the clinical event, 
any interventions carried out in 
hospital and recommendations 
about follow-up. 


Follow-up 12 weeks. No 
description of how falls 
monitored, presumably 
retrospective at day four 
and week 12. Losses: 17 of 
109 (16%). 
Outcomes 
1. Number of participants 
falling.  
Also measured but not 
considered for this review, 
SF36 assessment at day 
four and 12 weeks. 
 
Results 
Assessment followed by 
multifactorial intervention vs 
control, community 
dwelling-targeting known 
fallers or fall risk factors 
only, number of participants 
falling, n=4/60 vs n=5/49  
RR 0.065 [0.19, 2.30]. 
 


 B* 
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Study Methods Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Latham 2003 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Randomised controlled trial. 
Factorial design. Stratified block 
randomisation; six per block. 
Randomised to one of four 
treatment arms in block using a 
computerised central 
randomisation scheme. 
Biostatistician generated the 
randomisation sequence. 
  
Intention to treat analysis. 


Setting: five hospitals in 
Auckland, New Zealand and 
Sydney, Australia. 
N=243. 
Subjects: frail older people 
recently discharged from 
hospital. 
Age: mean 79 years. 
Inclusion criteria: considered frail 
(one or more health problems 
e.g. dependency in an ADL, 
prolonged bed rest, impaired 
mobility, or a recent fall); no 
clear indication or 
contraindication to either of the 
study treatments. 
Exclusion criteria: poor 
prognosis and unlikely to survive 
six months; severe cognitive 
impairment; physical limitations 
that would limit adherence to 
exercise programme; unstable 
cardiac status; large ulcers 
around ankles that would 
preclude use of ankle weights; 
living outside hospitals' 
geographical zone; not fluent in 
English. 


a. Exercise: quadriceps 
exercises using adjustable 
ankle cuff weights three x per 
week for 10 weeks. First two 
sessions in hospital, 
remainder at home. Monitored 
weekly by physiotherapist: 
alternating home visit with 
telephone calls. 
b. Exercise control: frequency 
matched telephone calls and 
home visits from research 
physical therapist including 
general enquiry about 
recovery, general advice on 
problems, support.  
c. Vitamin D: single oral dose 
of six 1.25 mg calciferol 
(300,000 IU). 
d. Vitamin D control: placebo 
tablets.  


Follow-up six months. 
Falls recorded in fall diary with 
weekly reminders for first 10 
weeks. Nurses examined fall 
diaries and sought further details 
about each fall at three and six 
month visits. Reminder phone call 
between visits. Losses: 43 of 243 
(17%). 
Outcomes 
1. Number of participants falling. 
2. Number of falls. 
3. Fall rate in person years. 
4. Time to first fall. 
5. Adverse events.  
Also measured but not considered 
for this review, self assessed 
health (physical component score 
of SF36), Barthel index, falls self 
efficacy scale, Adelaide activities 
profile, quadriceps strength, timed 
walking test, timed up & go test, 
Berg balance test. 
 
Results 
Exercise/physical therapy alone vs 
control, community dwelling 
(strength training)-individually 
targeted,  
1.Number of participants falling, 
n=60/112 vs n=64/110 
RR 0.92 [0.73, 1.16]. 
2.Number sustaining 
muscoskeletal injury during study, 
n=18/112 vs n=5/110 


Detailed 
description of 
exercise 
regimen given 
in paper. 


A* 
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RR 3.54 [1.36, 9.19]. 
Vitamin vs control, community 
dwelling targeted, number of 
participants falling, n=64/121 vs 
n=60/114 
RR 1.00 [0.79, 1.28]. 


 
Study Methods Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Lightbody 
2002 


Randomised controlled trial. 
Method of randomisation not 
described. 
’Block-randomised consecutively 
into groups’. 
Intention to treat analysis not 
possible. 


Setting: hospital, Liverpool, UK. 
N=348. 
Subjects: consecutive patients 
attending A&E with a fall (74.4% 
women).  
Age: median (IQR) 75 (70-81). 
Inclusion criteria: age > 65 
years.  
Exclusion criteria: admitted to 
hospital as result of index fall, 
living in institutional care, 
refused or unable to consent, 
lived out of the area. 


a. Multifactorial assessment by 
falls nurse at one home visit 
(medication, ECG, blood 
pressure, cognition, visual 
acuity, hearing, vestibular 
dysfunction, balance, mobility, 
feet and footwear, environmental 
assessment). Referral for 
specialist assessment or further 
action (relatives, community 
therapy services, social 
services, primary care team. No 
referrals to day hospital or 
hospital outpatients). Advice and 
education about home safety 
and simple modifications e.g. 
mat removal.  
Control: usual care. 


Length of follow-up six 
months.  
Falls, injury and treatment 
recorded in diary. Postal 
questionnaire at six months 
to collect data. GP records 
and hospital databases 
searched. Losses: 34 of 
348 (10%). 
Outcomes 
1. Number of people falling.
2. Number of falls. 
3. Number sustaining injury 
fall. 
 
Results 
Assessment followed by 
multifactorial intervention vs 
control, community dwelling 
targeting known fallers or 
fall risk factors, number of 
participants falling, 
n=43/171 vs n=44/177 
RR 1.01 [0.70, 1.46]. 


Assessment of risk 
factors: medication, 
ECG, blood 
pressure, cognition, 
visual acuity, 
hearing, vestibular 
dysfunction, 
balance, mobility, 
feet and footwear. 
Environmental 
assessment.  
Falls reported in 
diary and by 
questionnaire 
different. 


B* 


 
Study Methods Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Lord 1995 
 
 


Randomised controlled trial. Pre-
randomisation prior to consent, 
from a schedule of participants 


Setting: community, Australia.  
N=194. 
Sample: women, recruited from 


a. Twice weekly exercise 
programme (warm up, 
conditioning, stretching, 


Measured over 12 months. 
Fall ascertainment 
questionnaires sent out 


 B* 
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Lord 
continued 


in a previous study. 
All from intervention group.  
Inadequate data for intention to 
treat analysis. 


a schedule from a previous 
epidemiologic study. Fitness 
level not defined. 
Age: range 60-85 years (mean 
(SD) 71.6 (5.4) years. 
Inclusion criteria: living 
independently in the community 
Exclusion criteria: unable to use 
English. 


relaxation) lasting one hour, over 
a 12-month period. 
b. Control: no intervention. 


every two months. 
Telephone call if 
questionnaire not returned. 
Losses: 19 of 194 (10%). 
Outcomes 
1. Number of participants 
falling. 
2. Number of participants 
sustaining two or more 
falls. 
3. Number of participants 
sustaining one or more falls 
indoors. 
4. Number sustaining non-
accidental falls. 
5. Number sustaining 
‘balance falls’. 
 
Results 
Exercise/physical therapy 
alone vs control, 
community dwelling 
untargeted, 1.Number of 
participants falling, n=26/75 
vs 33/94 
RR 0.99 [0.65, 1.50]. 
2.Numbersustaining two or 
more falls, n=8/75 vs 
n=12/94 
RR 0.84 [0.36, 1.94]. 


 
       
McMurdo 
1997 


Randomised controlled trial.  
States 'randomly allocated'. 
 Intention to treat analysis not 
possible. 
 


Setting: community, Dundee, 
United Kingdom. 
N=118.  
Sample: community dwelling 
post-menopausal women 
recruited by advertisement.  
Age: mean 64.5 years (range 
60-73 years). 
Exclusion criteria: conditions or 
drug treatment likely to affect 
bone. 


45 minute exercise programme 
of weight bearing exercise to 
music, three x weekly, 30 weeks 
per year, over two years, with 
1,000 mg calcium carbonate 
daily. 
b. Control: 1,000 mg calcium 
carbonate daily. 


Length of follow-up two 
years. Losses: 26 of 118 
(22%) over two years.  
Outcomes 
1. Number of women 
falling.  
Also measured, but not 
considered in this review: 
bone mineral density. 
 
Results 


  B*
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Exercise/physical therapy, 
community dwelling 
untargeted, number of 
participants falling, n-13/44 
vs n=21/48 
RR 0.68 [0.39, 1.18]. 
 
 
 
 


Study       Methods Population/setting Interventions Results Comments Quality
(allocation 
concealment) 


McMurdo 
2000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Randomised controlled trial. 
Cluster randomisation of nine 
residential homes. 
  
Intention to treat analysis not 
possible. 
 


Setting: institutional care, 
Dundee, United Kingdom. 
N=133. 
Sample: men and women in nine 
residential homes for elderly 
people. 
Age: mean (SD) 84.9 (6.9) years 
in intervention group; 83.7 (6.7) 
years in control group. 
Inclusion criteria: aged 70 years 
and more; resident in participant 
nursing home. 
Exclusion criteria: MMSE score 
<12.  


a. Falls risk factor assessment 
and modification x two (at start 
and six months) blood pressure, 
medication review, visual acuity, 
ambient lighting levels; seated 
exercise sessions for balance, 
strength and flexibility 30 
minutes x two weekly for six 
months. 
b. Control: reminiscence 
sessions 30 minutes x two per 
week for six months. 


Length of follow-up one 
year. 
Staff recorded falls daily on 
a calendar from seven-12 
months. Losses: 49 of 133 
(37%). 
Outcomes 
1. Number of participants 
falling. 
2. Mean number of falls (no 
SD). 
3. Number complying with 
treatment. 
4. Falls per person week. 
 
Results 
Reported no difference 
between intervention and 
control groups in the 
percentage of participants 
falling in the six-month 
period after completion of 
the intervention. There was 
no difference between the 
groups in the number of 
falls sustained, the risk of 
falling: 
OR 0.45 [0.19, 1.14]. 
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The risk of recurrent falling: 
OR 1.07 [0.40, 2.97]. 


 
 
 
 
 
 
 
 
Study Methods Population/setting  Interventions Results Comments Quality 


(allocation 
concealment) 


Means 1996 Randomised trial nested within a 
pre-test post-test experimental 
design.  
 Inadequate data for intention to 
treat analysis. 


Setting: community, Arkanas, 
USA.  
N=99. 
Sample: volunteers recruited 
from veterans’ administration 
medical centre outpatient clinics. 
Age: mean (SD) 75 ( 5 ) years.  
Inclusion criteria: age 65 years 
or above; ambulatory for at least 
30 feet; community dwelling; 
able to comprehend instructions 
and give informed consent; 
history of one or more falls in 
previous year. 


a. Exercise programme including 
obstacle course training. 
b. Control: exercise programme 
without obstacle course training. 


Length of follow-up six 
months. Losses: 34 of 99 
(33%). 
Outcomes 
1. Mean number of falls per 
participant in each group, 
with standard deviation. 
 
Results 
Exercise/physical therapy 
alone vs control, 
community dwelling, 
untargeted, mean number 
of falls, n=31 mean 1.50 vs 
n=34 mean 1.90, WMD –
0.40 [-1.61, 0.81]. 


 C* 


 
Study Methods  Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Mulrow 1994 Randomised controlled trial. 
Randomisation blocked and 
stratified by nursing home. 
 Inadequate data for intention to 
treat analysis. 


Setting: one academic nursing 
home and eight community 
nursing homes, USA. 
N=194. 
Sample: elderly residents 
dependent in at least two 


a. 30-45 minute one on one 
physiotherapy session x three 
weekly for four months. 
b. Control: 30-45 minute one on 
one friendly visit x three weekly 
for four months. 


Length of follow-up one 
year but only results at four 
months reported.  
Falls identified from patient 
charts and/or incident 
reports. Losses: 14 of 194 


San Antonio 
FICSIT trial 
[Province 1995] 


A* 
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activities of daily living. Falling 
status on entry not defined.  
Age: mean (SD) 79 (8) years.  
Inclusion criteria: age above 60 
years; resident in a nursing 
home for at least three months; 
dependent in at least two 
activities of daily living. 
Exclusion criteria: terminal 
illness; severe dementia; known 
assaultive behaviour pattern; 
currently or recently having 
physiotherapy. 


(7%). 
Outcomes 
1. Number of participants 
falling. 
2. Number sustaining 
medical care fall. 
3. Number sustaining injury 
fall. 
4. Total number of falls in 
each group. 
5. Number sustaining 
adverse effect. 
6. Number who complied 
with treatment programme.
7. Death during study. 
 
Results 
Exercise/physical therapy, 
institutional, care, 
individually targeted. 
1.Number of participants 
falling, n=44/97 vs n=38/97 
RR 1.16 [0.83, 1.61]. 
2.Number sustaining 
medical fall, n=13/97 vs 
n=7/97 
RR 1.86 [0.77, 4.45]. 
3.Number sustaining injury 
fall, n=7/97 vs n=2/97 
RR 3.50 [0.75, 16.43]. 


Study Methods  Population/setting Interventions Results Comments Quality 
(allocation 
concealment) 


Newbury 
2001 


Randomised controlled trial. 
Randomisation by random 
numbers in sequentially 
numbered sealed envelopes. 
 Intention to treat analysis. 


Setting: community, Adelaide, 
Australia. 
N=100. 
Sample: every 20th name in an 
age-sex register of community 
dwelling patients registered with 
six general practices (63% 
female). 
Age: range 75 - 91 years; 


a. Health assessment of people 
aged 75 years or older by nurse 
(75+HA). Problems identified 
were counted and reported to 
patient's GP. No reminders or 
other intervention for 12 months.
b. No 75+HA until 12 months 


Falls identified 
retrospectively when 
75+HA repeated at 12 
months. Losses: 11 of 100 
(11%). 
Outcomes 
1. Number of participants 
falling.  
Numerous other outcome 


75+HA introduced 
in Australia 
November 1999 as 
part of enhanced 
primary care 
package. Similar to 
‘health check’ for 
patients in this age 
group in the United 


A* 
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median age in intervention group 
78.5, control group 80 years. 
Inclusion criteria: aged 75 years 
and above; living independently 
in the community. 
Exclusion criteria: none. 
 


measures recorded but not 
included in this review. 
 
Results 
Assessment followed by 
multifactorial intervention, 
community dwelling, 
geriatric screening (fallers 
and non fallers), number of 
participants falling, n=12/48 
vs n=17/50 
RR  0.74 [0.39, 1.37] 


Kingdom.  


 
 
 
 
Study Methods  Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Nikolaus 2003 Randomised controlled trial. 
Randomised by ‘sealed 
envelopes containing group 
assignments using a random 
number sequence’.  
 Intention to treat analysis. 
 


Setting: enrolled in hospital but 
community-based intervention, 
Germany. 
N=360. 
Sample: frail ‘older people’ 
admitted to a geriatric clinic who 
normally lived at home (73.3% 
female). 
Age: mean (SR) 81.5 (6.4). 
Inclusion criteria: lived at home 
before admission and able to be 
discharged home; with at least 
two chronic conditions e.g. 
osteoarthritis or chronic cardiac 
failure, stroke, hip fracture, 
parkinsonism, chronic pain, 
urinary incontinence, 
malnutrition; functional decline 
(unable to reach normal range 
on at least one assessment test 
of ADL or mobility). 
Exclusion criteria: terminal 
illness; severe cognitive decline; 


a. Comprehensive geriatric 
assessment + at least two home 
visits (from interdisciplinary 
home intervention team (HIT). 
One home visit prior to 
discharge to identify home 
hazards and prescribe technical 
aids if necessary. At least one 
more visit (mean 2.6, range 1-8) 
to inform about possible fall risks 
in home, advice on changes to 
home environment, facilitate 
changes, and teach use of 
technical and mobility aids. 
b. Control: comprehensive 
geriatric assessment alone. No 
home visit until final assessment 
at one year. Usual post 
discharge management by GPs. 


Length of follow-up one 
year. Falls recorded in falls 
diary and by monthly 
telephone calls. Losses: 81 
of 360 (23%). 
Outcomes 
1. Number of participants 
falling. 
2. Number sustaining injury 
fall. 
3. Number sustaining 2 or 
more falls. 
4. Fall rate per 100 person 
years. 
5. Injury fall rate per 100 
person years. 
6. Compliance with 
recommendations. 
 
Results 
Home safety intervention 
alone vs control, 
community dwelling, 


Home intervention 
team consisted of 
three nurses, 
physiotherapist, 
occupational 
therapist, social 
worker and 
secretary. Usually 
two members at 
first home visit - OT 
+ nurse or OT + 
physiotherapist, 
depending on 
anticipated needs 
and functional 
limitations. 


B* 
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living >15 km from clinic.  number of participants 
falling. 
1.Falling history in year 
prior to randomisation, 
n=21/53 vs n=36/55 
RR 0.61 [0.41, 0.89]. 
2.Fallers and non-fallers in 
year prior to randomisation, 
n=51/181 vs n= 61/179 
RR 0.83 [0.61, 1.31]. 


 
 
 
 
 
 
 
Study Methods  Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Nowalk 2001 Randomised controlled trial, 
stratified by age gender. 
Randomised by permuted blocks 
(block size = nine). Performed 
separately for each site.  
 Intention to treat analysis not 
possible. 


Setting: senior housing facilities 
(independent living to skilled 
nursing care), USA. 
N=112. 
Sample: residents of two long-
term care facilities (87% female).
Age: mean 84 years. 
Inclusion criteria: resident of 
facility; age 65 years or more; 
cognitively able to be tested; 
ambulatory with or without 
assistive device; able to follow 
simple directions; co-operative; 
capable of participating in group 
exercises. 
Exclusion criteria: unable or 
willing to complete the baseline 
assessments. 


a. ’Fit NB free’ individualised 
progressive strength training and 
conditioning (treadmill, walking, 
bicycling, weight lifting) three x 
weekly for 13 to 28 months, 
depending on date of enrolment. 
Could also participate in control 
activities. 
b. ‘Living and learning/Tai Chi’ 
behavioural and 
psychotherapeutic methods to 
modulate fear of falling (nurse 
and social worker one x per 
month) and Tai Chi three x per 
week throughout programme. 
Could also participate in control 
activities. 
c. Control: basic enhanced 
programme: ‘Walk-along’ 
programme to encourage 
interaction between staff and 


Length of follow-up variable 
depending on time of 
enrolment (mean (SD) 21.9 
(4.6) months, range 13 -28 
months. Losses: 32 of 112 
(29%). 
Falls identified from 
incident reports. 
Outcomes 
1. Number of participants 
falling. 
2. Time to first fall. 
3. Number who complied 
with programme. 
4. Death during study. 
 
Results 
Reported no significant 
difference in number of falls 
between a control group 
and two exercise groups. 
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residents while walking (one x 
per month), ‘Pill talk’ to discuss 
medications commonly used by 
seniors (frequency not 
described), ‘Music and 
memories’ using music of their 
past to stimulate pleasant 
memories (frequency not 
described).  


No summary statistic and 
insufficient data to calculate 
one. 


 
 
 
 
 
 
Study Methods  Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Pardessus 
2002 


Randomised controlled trial. 
Randomised using random 
numbers table. 
Intention to treat analysis. 


Setting: recruited in hospital, 
community dwelling, France. 
N=60. 
Sample: individuals hospitalised 
for a fall. 
Age: mean (SD) 83.2 (7.7).  
Inclusion criteria: hospitalised for 
a ‘mechanical’ fall; living at 
home. 
Exclusion criteria: cognitive 
impairment (MMSE <24); falls 
due to cardiac, neurologic, 
vascular or therapeutic 
problems; without a phone; lived 
> 30 km from hospital. 


a. Comprehensive two-hour 
home visit with physical 
medicine doctor, rehabilitation 
doctor and OT prior to 
discharge. Assessment of ADLs, 
IADLs, transfers, mobility inside 
and outside, use of stairs. 
Environmental hazards identified 
and modified where possible. If 
not, advice given. Discussion of 
social support. Referrals for 
social assistance. 
b. Control: usual care. 


Length of follow-up one year. 
Falls identified by monthly 
telephone calls. Losses: 9 of 
60 (15%). 
Outcomes 
1. Number of participants 
falling. 
2. Mean number of falls per 
participant. 
 
Results 
Home safety intervention 
alone vs control, community 
dwelling, falling history in year 
prior to randomisation, number 
of participants falling n=13/30 
vs n=15/30 
RR 0.87 [0.50, 1.49]. 
 


 B* 


Pereira 1998 
 
 
 


Randomised controlled trial 
1982-85. 
Reporting 10-year follow-up. 
Intention to treat analysis not 


Setting: community, Pittsburgh, 
USA 
N=229 randomised – 198 
available for 10-year follow-up. 


a. Eight week training period 
with organised group walking 
scheme x two weekly. Also 
encouraged to walk x once 


Reporting 10-year follow-up. 
Falls in the previous 12 
months ascertained by 
telephone interview. Losses: 
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possible. Sample: healthy volunteers.
Age: mean 57 years at 
randomisation. Mean (SD) at 
follow-up 70 (4) years. 
Inclusion criteria: one year post-
menopause; aged between 50 
and 65 years. 
Exclusion criteria: on HRT; 
unable to walk. 
 


 weekly on their own. Building up 
to seven miles per week total. 
B. Control: no intervention. 


31 of 229 (14%). 
Outcomes 
1. Number of participants 
falling. 
2. Number sustaining two or 
more falls  
Also measured, but not 
considered in this review were 
self-reported walking; 
functional status; sport and 
exercise index; chronic 
diseases and conditions. 
 
Results 
Exercise/physical therapy 
alone vs control, community 
dwelling untargeted, 1.Number 
of participants falling, n=26/96 
vs n=33/100 
RR 0.82 [0.53, 1.26]. 
2.Number sustaining two or 
more falls, n=22/96 vs 
n=30/100 
RR 0.76 [0.48, 1.23]. 


 
Study Methods Population/setting  Interventions Results Comments Quality 


(allocation 
concealment) 


Pfeifer 2000 Double blind randomised 
controlled trial.  
Method of randomisation not 
described. 
 Intention to treat analysis not 
possible. 


Setting: community, Germany. 
N=148. 
Sample: healthy ambulatory 
community living women 
recruited through advertisement. 
Age: 70 years or older. 
Inclusion criterion: 25-
hydroxycholecalciferol serum 
level below 50 nmol/litre.  
Exclusion criteria: 
hypercalcaemia; primary 
hyperparathyroidism; 
osteoporotic extremity fracture; 
treatment with bisphosphonate, 


An eight week supplementation 
at the end of winter 
a. 600 mg elemental calcium 
(calcium carbonate) plus 400 IU 
vitamin D. 
b. Control: 600 mg calcium 
carbonate. 


Length of follow-up one 
year. Falls and fractures 
monitored retrospectively 
by questionnaire at one 
year. Losses: 11 of 148 
(7%). 
Outcomes 
1. Number of participants 
falling. 
2. Number of sustaining 
fracture fall. 
Also measured, but not 
considered in this review 
were body sway 
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calcitonin, vitamin D or 
metabolites, oestrogen, 
tamoxifen in past six months; 
fluoride in last two years; 
anticonvulsants or medications 
possibly interfering with postural 
stability or balance; intolerance 
to vitamin D or calcium; chronic 
renal failure; drug, alcohol, 
caffeine, or nicotine abuse; 
diabetes mellitus; holiday at 
different latitude. 


parameters, and 
biochemical measures. 
 
Results 
Vitamin D vs control, 
community dwelling, 
targeted. 
1.Number of participants 
falling, n=11/70 vs n=19/67 
RR 0.55 [0.29, 1.08]. 
2.Number sustaining 
fracture fall, n=3/70 vs 
n=6/67 
RR 0.48 [0.12, 1.84]. 


 
 
 
 
 
 
Study Methods  Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Ray 1997 Randomised controlled trial of 
seven pairs of nursing homes 
matched by number of beds and 
randomised within pairs. 
Statistician generated sealed 
envelope, random assignments 
for each pair. 
Intention to treat analysis. 


Setting: nursing homes, 
Tennessee, USA. 
N=499.  
Sample: residents at high risk of 
falling.  
Age: mean 82 years. 
First level inclusion criteria (for 
nursing homes): 80 - 250 beds; 
not specialising in psychiatric or 
short-stay skilled nursing care; 
not in the lowest tercile of 
psychotropic drug use (Medicaid 
data); no more than one 
violation on the most recent 
health care financing 
administration survey.  
Second level inclusion criteria 
(for nursing homes): 


a. Multidisciplinary patient safety 
assessment (nurse, psychiatrist, 
OT) (environmental and 
personal safety, wheelchairs, 
psychotropic drugs, transferring 
and ambulation) and 
individualised treatment 
planning.  
Interventions at nursing home 
level to encourage 
implementation: team physicians 
meeting with patient's 
physicians; in-service education 
for nurses.  
b. Control: usual care. Offered 
in-services on fall prevention 
after follow-up period.  


Follow-up 365 days in 
home from time of 
assessment. Falls recorded 
from incident reports and 
medical records. Losses: 
25 of 499 (5%). 
Outcomes 
1. Number of recurrent 
fallers (two or more falls 
during follow-up). 
2. Number of injurious falls, 
serious injuries e.g. 
fractures, head injuries with 
altered consciousness, joint 
dislocations, sprains, 
sutured lacerations. 
3. Change in function. 
4. Mortality. 
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administrative stability; 
agreement to participate from 
medical director and other 
physicians whose patients made 
up 25% or more of residents; 
agreement to appoint a falls co-
co-ordinator for two-four hours 
per week; able to provide study 
data.  
Inclusion criteria (for subjects): 
at least 65 years of age; fallen in 
past year; expected to stay in 
home for six months; with 
possible safety domain problem.
Exclusion criteria: bed bound. 
 
 
 


 
Results 
The mean recurrent faller 
proportion in intervention 
facilities: 
43.8% [2%, 36%] vs control 
54% p=.03. 
The mean rate of injurious 
falls in intervention facilities 
(13.7 falls per 100 person 
years): 
31.2% [24.6%, 86.4%] vs 
control facilities (19.9 per 
100 person years) p=.22. 
 
 
 


 
 
 
Study Methods  Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Reinsch 1992 Randomised controlled trial. 
Randomisation by senior centre 
rather than by individual 
participant.  
  
Intention to treat analysis not 
possible. 


Setting: community, California, 
USA.  
N=230 men and women. 
Sample: recruited from senior 
centres.  
Age: mean (SD) 74 (6.0) years. 
Inclusion criteria: over 60 years 
of age. 
No exclusion criteria listed. 


a. ‘Stand up/ step up’ exercise 
programme, with preliminary 
stretching exercise. One hour, x 
three days per week, for one 
year. 
b. Cognitive-behavioural 
intervention, consisting of 
relaxation training, reaction time 
training and health and safety 
curriculum.  One hour, x one day 
per week, for one year. 
c. Exercise (two meetings per 
week) and cognitive intervention 
(x one meeting per week) for 
one year.  
d. Discussion control group. One 
hour, x one day per week, for 
one year. 


Length of follow-up one 
year. 
Falling ascertained by 
recall, at weekly intervals. 
Losses: 46 of 230 (20%). 
Outcomes 
1. Number of participants 
falling. 
2. Number sustaining injury 
fall. 
3. Number sustaining 
medical care fall. 
4. Number sustaining 
fracture fall. 
5. Number sustaining two 
or more falls. 
 
Results 
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Survival analysis used. The 
number of fallers during the 
first year of the intervention 
did not differ significantly 
among groups. 
Log rank χ2 (3, n=229) 
=2.21, p=.53]. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Study Methods  Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Robertson 
2001a 
 
 
 
 
 
 
 
 
 
 
 
 


Randomised controlled trial. 
Allocation schedule developed 
using computer generated 
numbers. Assignment by 
independent person off site. 
Intention to treat analysis. 


Setting: community, West 
Auckland, New Zealand. 
N= 240. 
Sample: men and women living 
at home, identified from 
computerised registers at 17 
general practices (30 doctors). 
Age: mean (SD) 80.9 (4.2), 
range 75 – 95 years. 
Inclusion criteria: aged 75 years 
and older. 
Exclusion criteria: inability to 
walk around own residence; 
receiving physiotherapy at the 


3. Home exercise programme, 
individually prescribed by 
district nurse in conjunction 
with her district nursing 
duties (see notes).  


Visit from nurse at one week 
(one hour) and at two, four and 
eight weeks and six months (half 
hour) plus monthly telephone 
call to maintain motivation.  
Progressively difficult strength 
and balance retraining exercises 
plus walking plan. Participants 
expected to exercise three x 


Length of follow-up one 
year. Active fall 
registration with daily 
calendars returned 
monthly + telephone calls. 
Losses: 29 of 240 (12%). 
Outcomes 
1. Number of participants 
falling. 
2. Number sustaining two 
or more falls. 
3. Number sustaining 
fracture fall. 
4. Number sustaining 


District nurse had no 
previous experience 
in exercise 
prescription. 
Received one 
week’s training from 
research group’s 
physiotherapist, who 
also made site visits 
and phone calls to 
monitor quality.  
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Robertson 
2001a cont. 


time of recruitment; not able to 
understand trial requirements. 


weekly and walk two x weekly 
for one year.  
b. Control: usual care. 


injury fall. 
5. Time to first fall. 
6. Mean number of falls 
per participant. 
7. Fall rate per 100 person 
years. 
8. Death during study. 
9. Mean number of falls 
per year (SD). 
10. Number sustaining an 
adverse effect. 
11. Number who complied 
with programme. 
 
Results 
Exercise/physical therapy 
alone vs control, 
community dwelling 
(strength, balance, 
walking)-individually 
targeted. 1.Number of 
participants falling, 
n=38/121 vs n=51/119 
RR 0.73 [0.52, 1.02]. 
2.Number sustaining 
fracture fall, n=2/121 vs 
7/119 
RR 028 [0.06, 1.33]. 
3.Number sustaining injury 
fall, 27/121 vs n=39/119 
RR 0.68 [0.45, 1.04]. 
4.Number sustaining two 
or more falls, n=22/121 vs 
n=24/119 
RR 0.90 [0.54, 1.52]. 
5. Mean number of falls n= 
121 mean (SD) 0.67(1.29) 
vs n=119 Mean (SD) 0.92 
(1.80)  
WMD –0.25 [-0.65, 0.15]. 


Study Methods  Population/setting Interventions Results Comments Quality 
(allocation 
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concealment) 
Rubenstein 
1990 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Randomised controlled trial.  
Randomised with computer 
generated, randomly sequenced 
cards in sealed envelopes. 
 
Analysis appears to be by 
intention to treat. 


Setting: institution, California, 
USA.  
Sample: men and women in 
long-term residential care. 
N=160. 
Age: mean (SD) 87 (8) years. 
Inclusion criteria: sustained a fall 
within previous seven days.  
Exclusion criteria: inability to 
walk, severe dementia, poor 
understanding of English. 


a. Nurse practitioner 
assessment within seven days 
of a fall, followed by physician 
recommendations for action, and 
referral for intervention if 
appropriate. 
B. Control group: usual care. 


Falls recorded in daily log.  
Length of follow-up two 
years. Losses: none 
described. 
Outcomes 
1. Number of participants 
falling. 
2. Number sustaining 
fracture fall. 
3. Number sustaining injury 
fall. 
4. Mean number of falls per 
participant. 
5. Death during study. 
Results 
Assessment followed by 
multifactorial intervention vs 
control, institutional care, 
targeting known fallers or fall 
risk factors only. 
1.Number. of participants 
falling, n=64/79 vs n=68/81 
RR 0.97 [0.84, 1.11]. 
2.Number sustaining 
fracture fall, n=7/79 vs 5/81 
RR 1.44 [0.48, 4.33]. 
3.Number sustaining injury 
fall, n=9/79 vs n=7/81 
RR 1.32 [0.52, 3.37]. 


 A* 


 
Study Methods  Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Rubenstein 
2000 


Randomised controlled trial 
Randomised in blocks of 16-20 
at three-six month intervals, 
using randomly generated 
sequence cards in sealed 
envelopes. 
Intention to treat analysis. 


Setting: community, California, 
USA. 
N=59. 
Sample: men recruited from 
veterans administration 
ambulatory care centre 
(volunteers). 
Age: mean 74 years. 


a. Exercise sessions (strength, 
endurance and balance training) 
in groups of 16-20, three x 90 
minute sessions per week for 12 
weeks. 
b. Control: usual activities. 


Follow-up for three months 
from randomisation. 
No active fall registration. 
Fall ascertainment for 
intervention group at 
weekly classes. Controls 
phoned every two weeks. 
Losses: 4 of 59 (7%). 
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Inclusion criteria: aged 70 years 
and older; ambulatory; with at 
least one fall risk factor: lower 
limb weakness, impaired gait, 
impaired balance, more than 
one fall in previous six months. 
Exclusion criteria: exercised 
regularly; severe cardiac or 
pulmonary disease; terminal 
illness; severe joint pain; 
dementia; medically 
unresponsive depression; 
progressive neurological 
disease. 


Outcomes 
1. Number of fallers. 
2. Number of falls. 
3. Number sustaining injury 
falls. 
4. Fall rate per 1,000 
person years. 
 
Results 
Exercise/physical therapy, 
community dwelling, 
untargeted, 1.Number of 
participants falling, n=12/31 
vs 9/28 
RR 1.20 [0.60, 2.42]. 
2.Number sustaining injury 
fall, n=0/31 vs 0.28 
RR not estimable. 


 
 
 
 
 
 
 
 
 
 
 
Study Methods Population/setting  Interventions Results Comments Quality 


(allocation 
concealment) 


Ryan 1996 Randomised controlled trial. 
Method of randomisation not 
described. 
 Assume intention to treat 
analysis. 


Setting: community, USA. 
N=45.  
Sample: rural and urban 
dwelling women. Volunteers 
from senior meal sites.  
Inclusion criteria: at least 65 
years of age; living alone in own 
home; ambulatory with or 
without assistive devices; with 
telephone for follow-up. 


Interview and physical 
assessment by nurse prior to 
randomisation.  
a. One hour fall prevention 
education programme 
discussing personal (intrinsic) 
and environmental (extrinsic) 
risk modification in small groups 
of seven-eight women (nurse- 
led).  


Follow-up monthly for three 
months Losses: none 
described. 
Outcomes 
1. Number of fallers. 
2. Number of falls. 
3. Number of fall related 
injuries. 
4. Number of fall prevention 
changes made.  


Pilot research. 
Primarily to test 
methodology of a 
fall prevention 
education 
programme and 
resulting changes 
in fall prevention 
behaviour. 
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 b. Same educational programme 
but individual sessions with 
nurse 
c. Controls received health 
promotion presentation (no fall 
prevention component) in small 
groups of seven-eight.  


 
Results 
Home safety intervention 
plus fall prevention classes 
vs control, number of 
participants falling. 
1.Group instruction vs 
control, n=1/16 vs n=3/15 
RR 0.31 [0.04, 2.68]. 
2. One on one instruction 
vs control, n=2/14 vs 3/15 
RR 0.71 [0.14, 3.66]. 


 
 
Study Methods Population/setting  Interventions Results Comments Quality 


(allocation 
concealment) 


Sato 1999 Double-blind randomised study. 
Randomisation by computer 
generated random numbers. 
Intention to treat not possible. 


Setting: community dwelling, 
Japan. 
N=86 (35 men, 51 women).  
Sample: elderly people with 
Parkinson's disease (mean 
Hoehn and Yahr stage 3). 
Age: mean 70.6 years, range 
65-88.  
Inclusion criteria: aged 65 or 
over. 
Exclusion criteria: history of 
previous non-vertebral fracture; 
non-ambulatory (Hoehn and 
Yahr stage 5 disease); 
hyperparathyroidism, renal 
osteodystrophy, impaired renal, 
cardiac or thyroid function; 
therapy with corticosteroids, 
estrogens, calcitonin, etidronate, 
calcium, or vitamin D for three 
months or longer during the 
previous 18 months, or at any 
time in the previous two months.  


a. One alpha (OH) Vitamin D3 
1.0 mcg daily for 18 months. 
b. Control: identical placebo. 
 


Length of follow-up 18 
months. Number of falls per 
subject 'recorded' during 18 
months. Losses: none 
described. 
Outcomes 
1. Mean number of falls 
(SD). 
2. Number of participants 
sustaining a fracture fall. 
3. Number sustaining a fall 
related hip fracture.  
Also measured, but not 
considered in this review 
were bone mineral density, 
and biochemical measures. 
 
Results 
Vitamin D vs control 
Community dwelling 
targeted. 
1.Mean number of falls, 
n=40, mean (SD), 1.40 
(1.80) vs n=40 mean (SD) 
1.30 (1.90) 
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WMD 0.10 [-0.71, 0.91]. 
2.Number sustaining a 
fracture fall, n=1/40 vs 
n=8/40,  
RR 0.13 [0.02, 0.95]. 


 
 
 
 
Study Methods  Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Schnelle 2003 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Randomised controlled trial.  
Randomised within nursing 
homes by ‘computerized 
programs’. 
 Intention to treat not possible. 


Setting: nursing homes, 
California, USA. 
N=190 (85% female). 
Sample: residents of four 
nursing homes. 
Age: mean (SD) intervention 
group 87.3 (8.0) years, controls 
88.6 (6.7) years. 
Inclusion criteria: incontinence of 
urine, able to follow a simple 
one-step instruction.  
Exclusion criteria: catheterised, 
on Medicare Part A 
reimbursement for post-acute 
skilled care or terminal illness. 


a. FIT intervention (low intensity, 
functionally oriented exercise 
and incontinence care) provided 
every two hours from 8.00 am 
and 4.00 pm for five days a 
week, for eight months (see 
notes for further details).  
Controls: usual care. 


Length of follow-up eight 
months. Falls identified 
from patient records 
weekly. Losses: 18 of 190 
(9%). 
Outcomes 
1. Number of participants 
falling. 
2. Number of falls. 
3. Number of participants 
sustaining falls with skin 
injury. 
4. Number of participants 
sustaining a fracture. 
5. Number of participants 
sustaining other fall related 
injuries. 
6. Number of fall related 
skin injuries. 
7. Number of fall related 
fractures. 
8. Number of fall related 
other injuries. 
9. Number of falls per 1,000 
resident weeks. 
10. Number of fall related 
skin injuries per 1,000 
resident weeks. 
11. Number of fall related 
fractures per 1,000 resident 


During each 
episode of care 
subjects were 
prompted to toilet, 
and were changed 
if wet. Before or 
after incontinence 
care they were 
encouraged to walk 
or, if not 
ambulatory, to 
wheel their chairs 
and to repeat sit to 
stands up to eight 
times using minimal 
level of human 
assistance 
necessary. During 
one trial per day, 
subject did upper 
body resistance 
training (arm curls 
or arm raises), 
usually in bed. 
Subjects offered 
fluids to drink 
before and after 
each trial to 
increase intake. 
Individual target 
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Schnelle 2003 
cont. 


weeks. 
12. Number of other fall 
related injuries per 1,000 
resident weeks.  
Also measured, but not 
considered in this review: 
several other selected 
acute conditions associated 
with physical inactivity, 
incontinence, and 
immobility e.g. 
dermatological, 
genitourinary, 
gastrointestinal, respiratory, 
endocrine, neurological, 
cardiovascular, pain, 
psychiatric and nutritional 
disturbances.  
 
Results 
Exercise plus incontinence 
management vs control. 
1.Number of participants 
falling, n=17/92 vs n=29/98 
RR 0.62 [0.37, 1.06]. 
2.Number sustaining 
fracture fall, n=4/92 vs 1/98 
RR 4.26 [0.49, 37.42] 
3.Number sustaining injury 
fall, n=8/92 vs n=11/98 
RR 0.77 [0.33, 1.84]. 
 
 


goals for exercise 
adjusted weekly. 
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Study Methods  Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Shaw 2003 Randomised controlled trial.  
Block randomisation by 
computer generated random 
numbers by researcher 
independent of recruitment 
process and blind to baseline 
interview data. Stratified by 
MMSE score at study entry: 20-
23 (mild impairment), 12-19 
(moderate impairment), 4-11 
(severe impairment). 
  
Intention to treat analysis. 


Setting: two inner city A&E 
departments, Newcastle upon 
Tyne, UK. 
N=274. 
Sample: older people with 
cognitive impairment or 
dementia attending A&E after a 
fall (community dwelling or in 
institutions). 
Age: mean 84, range 71-97 
years. 
Inclusion criteria: age 65 years 
or above; cognitive impairment 
and dementia (MMSE <24; 
consent from three people 
(patient, immediate carer, and 
next of kin). 
Exclusion criteria: if MMSE no 
longer <24 two weeks after 
presentation at A&E; unable to 
walk; medical diagnosis likely to 
have caused index fall e.g. 
stroke; unfit for investigation 
within four months; unable to 
communicate for reasons other 
than dementia; living > 15 miles 
from site of recruitment; had no 
major informant i.e. someone in 
contact with patient at least two 
x per week. 


a. Multifactorial, multidisciplinary 
clinical assessment (medical, 
physiotherapy, occupational 
therapy, cardiovascular) and 
intervention for all identified risk 
factors for falls. 
b. Control: clinical assessment 
but no intervention. 


Length of follow-up one 
year. Falls identified by 
weekly diary mailed as a 
postcard, and telephone 
contact if no card for two 
weeks. Losses: 92 of 308 
(30%). 
Outcomes 
1. Number of participants 
falling. 
2. Number of falls. 
3. Time to first fall. 
4. Number sustaining major 
injury. 
5. Number sustaining a 
fractured neck of femur. 
6. Number of fall related 
A&E attendances. 
7. Number of fall related 
hospital admissions. 
 
Results 
Assessment followed by 
multifactorial intervention vs 
control, cognitively 
impaired, any residence, 
number of participants 
falling, n=96/130 vs 
n=115/144 
RR 0.92 [0.81, 1.05]. 


 A* 


 


Appendix E Table 6: Interventions for the prevention of falls      Page 46  
 
 







Clinical practice guideline for the assessment and prevention of falls in older people 
 
Appendix E: Evidence table 6: Interventions for the prevention of falls (reproduced from Gillespie et al, 
2003) 
 
 
 
 
 
Study Methods Population/setting  Interventions Results Comments Quality 


(allocation 
concealment) 


Steinberg 
2000 


Randomised controlled trial. 
Cluster randomisation. Four 
groups with approximately equal 
numbers formed from two or 
three national seniors branches. 
Groups randomly allocated to 
one of four interventions. 
Method of randomisation not 
described. 
 Intention to treat analysis. 


Setting: community, Australia. 
N=252. 
Sample: volunteers from 
branches of National Seniors 
Association clubs.  
Age: mean age 69 years (range 
51 - 87). 
Inclusion criteria: National 
Seniors Club member; aged 50 
years or over, with capacity to 
understand and comply with the 
project. 
Exclusion criteria: none stated. 


Cumulative intervention  
a. Intervention d. plus exercise 
classes designed to improve 
strength and balance, one hour 
per month, for 17 months; 
exercise handouts; gentle 
exercise video to encourage 
exercise between classes. 
b. Intervention d. plus a. plus 
home safety assessment and 
financial and practical 
assistance to make 
modifications. 
c. Intervention d. plus a. plus b. 
plus clinical assessment and 
advice on medical risk factors for 
falls. 
d. Control: oral presentation; 
video on home safety; pamphlet 
on fall risk factors and 
prevention. 
 


Follow-up up to 17 months 
but varied between groups. 
Follow-up commenced after 
start of all components for 
each intervention. 
Fall calendar, marked daily, 
returned monthly. 
Telephone follow-up of 
reported falls and no 
monthly returns. Losses: 9 
of 252 (4%). 
Outcomes
1.Time to first fall. 
2. Fallers per 100 person 
months. 
3. Falls per 100 person 
months. 
 
Results 
Cox’s proportional hazards 
regression model used, 
adjusted hazard ratios 
comparing intervention with 
control ranged: 
For slips 
HR 0.35 [0.17, 0.73] to 0.48 
[0.25, 0.91] 
For trips 
HR 0.29 [0.16, 0.51] to o.45 
[0.27, 0.74] 
For falls 
0.60 [0.36, 1.01] to 0.82 
[0.51, 1.31.] 


Younger, healthier 
and more active 
sample than elderly 
population as a 
whole.  


C* 
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Study Methods  Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Stevens 2001 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Cluster randomised controlled 
trial. Unit of randomisation 
individual household. Study 
population divided into four 
strata defined by age (<80 years 
and > 80 years) and sex. Within 
these strata index recruits 
allocated in 2:1 ratio to control or 
intervention. Co-inhabitants 
assigned to same group as 
index recruit. 
  
Intention to treat analysis. 


Setting: community, Perth, 
Australia. 
N=1737 (53% female). 
Sample: aged 70 and over, living 
independently and listed on 
state Electoral Roll and the 
White Pages telephone 
directory. Assigned numbers 
and recruited by random 
selection. 
Age: mean 76 years. 
Inclusion criteria: aged 70 years 
and above; living independently; 
able to follow study protocol 
(cognitively intact and able to 
speak and write in English); 
anticipated living at home for at 
least 10 out of 12 coming 
months; could make changes to 
the environment inside the 
home; had not modified home by 
fitting of ramps and grab rails. 
Exclusion criteria: if living with 
more than two other older 
people. 


a. One home visit by nurse to 
confirm consent, educate about 
how to recognise a fall, and 
complete the daily calendar. 
Sent information on the 
intervention and fall reduction 
strategies to be offered. 
Intervention: home hazard 
assessment, installation of free 
safety devices, and an 
educational strategy to empower 
seniors to remove and modify 
home hazards (see notes).  
b. Control: one home visit by 
nurse to confirm consent, 
educate about how to recognise 
a fall, and complete the daily 
calendar. 


Follow-up one year. Falls 
recorded on daily calendar.
No raw data. Results 
presented as adjusted and 
unadjusted odds ratios and 
incident rate ratios. Losses: 
264 of 1879 (14%). 
Outcomes 
1. Rate of falls (all falls). 
2. Rate of falls on 
environmental hazard 
inside home. 
3. Rate of falls inside the 
home. 
4. Proportion of fallers (all 
falls). 
5. Proportion of fallers (falls 
on environmental hazards).
6. Proportion of fallers (falls 
inside home). 
7. Fall related injuries. 
8. Fall related injuries. 
requiring medical care (rate 
ratios). 
Results 
Participants falling: 
1.Involving environmental 
hazards in the home 
Adjusted rate ratio 1.11 
[0.82, 1.50]. 
2. Fell because of hazards 
in the home 
Adjusted OR 0.97 [0.74, 
1.28]. 
3. Rate of all falls 
Adjusted rate ratio 1.02 
[0.83, 1.27]. 


Hazard list 
designed with OT 
input to include 
factors identified 
from literature and 
existing checklists. 
Eleven hazards 
included. All 
identified hazards 
discussed with 
subjects but only 
the three most 
conspicuous or 
remediable 
selected to give 
specific advice on 
their removal or 
modification. Safety 
devices offered at 
no cost, and 
installed by 
tradesman within 
two weeks of visit. 


B* 
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4. Rate of falls inside the 
home 
Adjusted rate ratio 1.17 
[0.85, 1.60]. 
5. Rate of injurious falls 
Adjusted rate ratio 0.92 
[0.73, 1.14]. 


 
Study Methods  Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Tinetti 1994 Randomised controlled trial. 
Randomisation of 16 treating 
physicians, matched in four 
groups of four, into two control 
and two intervention in each 
group; enrolled subjects 
assigned to same group as their 
physician.  
  
Analysis by intention to treat not 
possible due to missing data. 
Outcome assessors blinded to 
assignment. 


Setting: community, Southern 
Connecticut, USA. 
N=301.  
Sample: independently ambulant 
community dwelling individuals 
(208 women, 93 men). 
Age: mean (SD) 78.3 (5.3) years 
(intervention group) 
mean (SD) 77.5 (5.3) years 
(control group). 
Inclusion criteria: Aged > 70 
years; independently ambulant, 
at least one targeted risk factor 
for falling (postural hypotension, 
sedative/hypnotic use, use of 
>four medications, inability to 
transfer, gait impairment, 
strength or range of motion loss, 
domestic environmental 
hazards.)  
Exclusion criteria: Enrolment in 
another study, MMSE < 20, 
current (within last month) 
participation in vigorous activity. 
 
 


a. Interventions targeted to 
individual risk factors, according 
to decision rules and priority 
lists. Three month programme 
duration. 
b. Control visits by social work 
students over same period. 


Measured at one year. 
Falls ascertained by 
monthly postal survey, 
followed by personal or 
telephone contact. Losses: 
10 of 301 (3%). 
Outcomes 
1. Number falling. 
2. Number sustaining 
medical care fall. 
3. Number sustaining 
serious injury fall. 
4. Death during study. 
 
Results 
Participants falling n=304 in 
the intervention group 
Adjusted Incidence ratio 
0.69 [0.52, 0.90]. 
Units of randomisation and 
analysis appear to be 
different, this may have 
resulted in a narrower 
confidence. 
 


Yale (New Haven) 
FICSIT trial 
[Province 1995] 
Risk factors 
screened for 
included: 
postural 
hypotension; 
sedative/hypnotic 
drugs e.g. 
benzodiazepine; 
four or more 
medications; 
impaired transfer 
skills; 
environmental 
hazards for falls; 
impaired gait; 
leg/arm muscle 
strength; range of 
movement. 
 


B* 
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Study Methods  Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


van Haastregt 
2000 


Randomised controlled trial. 
Randomisation by computer 
generated random numbers. 
  
Inadequate data for intention to 
treat analysis. 
 


Setting: community, 
Hoensbroek, Netherlands. 
N=316. 
Sample: community dwelling 
men and women registered with 
six general medical practices.  
Age: mean (SD) 77.2 (5.1) 
years. 
Inclusion criteria: aged 70 years 
and above; living in the 
community; two or more falls in 
previous six months or score 
three or more on mobility scale 
of sickness impact profile. 
Exclusion criteria: bed ridden; 
fully wheelchair dependent; 
terminally ill; awaiting nursing 
home placement; receiving 
regular care from community 
nurse. 


a. Five home visits from 
community nurse over one year. 
Screened for medical, 
environmental and behavioural 
risk factors for falls and mobility 
impairment; advice, referrals and 
‘other actions’. 
b. Control: usual care. 


Follow-up 12 months and 
18 months. 
Falls recorded in weekly 
diary. Losses 81 of 316 
(26%). 
Outcomes 
1. Number falling. 
2. Number sustaining 
medical care fall. 
3. Number sustaining injury 
fall. 
4. Number sustaining two 
or more falls.  
5. Number complying with 
recommendations. 
6. Death during study. 
 
Results 
Assessment followed by 
multifactorial intervention vs 
control, community 
dwelling, targeting known 
fallers or fall risk factors 
only. 
1.Number of participants 
falling, n=63/129 vs 53/123 
RR 1.13 [0.87, 1.48]. 
2.Numbersustaining 
medical care fall, n=15/129 
vs 11/123 
RR 1.30 [0.62, 2.72]. 
3.Number sustaining injury 
fall,n=26/129 vs 21/123 
RR 1.18 [0.70, 1.98]. 
4.Number sustaining two or 
more falls, n=34/129 vs 
29/123  
RR 1.12 [0.73, 1.72]. 


 B* 
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Study Methods  Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


van Rossum 
1993 


Randomised controlled trial. 
Stratified on sex, self rated 
health, composition of 
household and social class prior 
to randomisation. People living 
together allocated to same 
group. 
Intervention group randomised 
to nurses. 
  
Intention to treat analysis. 
 


Setting: community, 
Netherlands. 
N=580.  
Sample: general population 
sampled, not volunteers. 
Inclusion criteria: aged 75 to 84 
living at home. 
Exclusion criteria: subject or 
partner already receiving regular 
home nursing care. 
 


a. Preventive home visits by 
public health nurse x four per 
year for three years. Extra visits/ 
telephone contact as required.  
Checklist of health topics to 
discuss. Gave advice and 
referrals to other services.  
b. Control: received no home 
visits. 
 


Follow-up at 1½ years and 
three years by postal 
survey and interview. Falls 
in previous six months 
recorded. Losses 102 of 
580 (18%). 
Outcomes 
1. Number of falls.  
Also measured, but not 
considered in this review 
were self-rated health; 
functional state; wellbeing 
and mental state; use of 
services. 
 
Results 
Found no difference in the 
incidence of falls between 
the control and intervention 
groups. 
No data provided. 
 
 


 A* 


Vassallo 2001 Cluster randomised controlled 
trial. Method of randomisation 
not described. 
Inadequate data for intention to 
treat analysis. 


Setting: geriatric rehabilitation 
wards, UK.  
N=825. 
Sample: consecutive admissions 
to three geriatric rehabilitation 
wards. 
Age: not stated. 
Inclusion criteria: not described. 
Exclusion criteria: not described. 


a. One ward. Multifactorial, 
multidisciplinary assessment 
and intervention.  
Assessed by consultant, nurse, 
OT, social worker, 
physiotherapist, who met weekly 
to discuss patients' fall risk and 
formulate targeted plan. Patients 
at risk identified with wrist 
bands, risk factors corrected or 
environmental changes 
instituted (observation beds, 
alarms, toilet facilities etc) to 
enhance safety. 
b. Control: two wards, usual 
care. 


Length of follow-up not 
stated. Losses: none 
described. 
Outcomes 
1. Number of fallers. 
2. Number sustaining 
injury. 
3. Number of recurrent 
fallers.  
4. Number of falls. 
5. Number of falls per 100 
patient days. 
 
 
 


Abstract only B* 
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Study Methods  Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Vellas 1991 Randomised controlled trial. 
Randomised seven days after a 
fall.  
  
Inadequate data for intention to 
treat analysis. 


Setting: community, France. 
N=95. 
Sample: community dwelling 
men and women presenting to 
their general medical practitioner 
with a history of a fall.  
Age: mean 78 years. 
Inclusion criteria: no biological 
cause for the fall; fallen less than 
seven days previously. 
Exclusion criteria: hospitalised 
for more than seven days after 
the fall; demented; sustaining 
major trauma e.g. hip fracture or 
other fracture; unable to mobilise 
or be evaluated within seven 
days of the fall. 


a. Iskédyl® (combination of 
raubasine and 
dihydroergocristine) two 
droppers morning and evening 
for 180 days. 
b. Placebo for 180 days 


Follow-up 180 days. 
Losses 6 out of 95 (6%). 
Outcome 
1. Number of fallers. 
 
Results  
Pharmacological therapies 
vs control, number of 
participants falling, n=14/45 
vs n=28/43 
RR 0.48 [0.29, 0.78]. 
 
 


 B* 


Vetter 1992 Randomised controlled trial. 
Randomisation by household.  
Inadequate data for intention to 
treat analysis. 


Setting: community, Wales, UK. 
N=674.  
Sample: men and women aged 
abouve 70 years on the list of a 
general practice in a market 
town.  
No exclusion criteria listed. 
 


a. Health visitor visits, minimum 
yearly, for four years, with 
advice on nutrition, 
environmental modification, 
concomitant medical conditions, 
and availability of physiotherapy 
classes if desired. 
b. Control: usual care. 


Length of follow-up four 
years. Falling status 
ascertained by interview at 
end of study period. 
Losses: 224 of 674 (33%). 
Outcomes 
1. Number of participants 
sustaining a fall. 
2. Number of participants 
sustaining fracture fall. 
3. Deaths during study. 
Results 
Participants falling, 
intervention vs control 
95/240 (40%) vs 65/210 
(31%) 9% difference; -5% 
to 21%. 
Incidence of fractures was 
5% (16/350 vs 4% 
(14/324)- difference not 
significant. 


  A*
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Study Methods  Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Wagner 1994 Randomised controlled but 
method of randomisation not 
described.  
Inadequate data for intention to 
treat analysis. 


Setting: community, Seattle, 
USA.  
N=1,559. 
Sample: 'healthy elderly' men 
and women, HMO enrollees. 
Age: mean 72 years.  
Inclusion criteria: aged 65 years 
or more; HMO members; 
ambulatory and independent. 
Exclusion criteria: too ill to 
participate as defined by primary 
care physician.  
 


a. 60-90 minute interview with 
nurse, including review of risk 
factors, audiometry and blood 
pressure measurement, 
development of tailored 
intervention plan, motivation to 
increase physical and social 
activity. 
b. Chronic disease prevention 
nurse visit.  
c. Control: usual care. 


Measured at one and two 
years. Losses: 89 of 1559 
(6%). 
Outcomes 
1. Number of participants 
falling. 
2. Number sustaining 
medical care fall. 
3. Number sustaining injury 
fall. 
4. Death during the study. 
 
Results 
Assessment followed by 
multifactorial intervention vs 
control, community 
dwelling, geriatric screening 
(fallers and non fallers). 
1.Number of participants 
falling, n=175/635 vs 
n=223/607 
RR 0.75 [0.64, 0.88]. 
2.Number sustaining 
medical care fall, n=42/635 
vs n=57/607 
RR 0.70 [0.48, 1.03]. 
3.Number sustaining injury 
fall, n=63/635 vs n=88/607 
RR 0.68 [0.51, 0.93]. 


Risk factors 
identified: 
inadequate 
exercise, high risk 
alcohol use, 
environmental 
hazards if 
increased fall risk, 
high risk 
prescription drug 
use, impaired 
vision, impaired 
hearing. 


B* 
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Study Methods  Population/setting Interventions Results Comments Quality 


(allocation 
concealment) 


Wolf 1996 Randomised controlled trial. 
Randomised using computer 
generated procedure.  
  
Inadequate data for intention to 
treat analysis. 


Setting: community, Atlanta, 
USA.  
N=200. 
Sample: men (N=38) and 
women (N=162) residing in an 
independent living facility, 
recruited by local 
advertisements and direct 
contact.  
Age: mean (SD) 76.9 (4.8) years 
for intervention a, 76.3 (5.1) for 
intervention b, and 75.4 (4.1) for 
controls. 
Inclusion criteria: above 70 
years old; ambulatory; living in 
unsupervised environment; 
agreeing to participate on a 
weekly basis for 15 weeks with 
four month follow-up. 
Exclusion criteria: debilitating 
conditions e.g. cognitive 
impairment, metastatic cancer, 
crippling arthritis, Parkinson's 
disease, major stroke, profound 
visual defects. 


a. Tai Chi Quan (balance 
enhancing exercise). Group 
sessions twice weekly, for 15 
weeks. (Individual contact with 
instructor approximately 45 
minutes per week.) 
b. Computerised balance 
training. Individual sessions 
once weekly, for 15 weeks. 
(Individual contact with instructor 
approximately 45 minutes per 
week.) 
c. Control: group discussions of 
topics of interest to older people 
with gerontological nurse, one 
hour once weekly for 15 weeks. 


Length of follow-up seven -
20 months. Falls 
ascertained by monthly 
calendar or by monthly 
phone call from project 
staff. Used modified 
definition of a fall rather 
than agreed definition for 
FICSIT trials described in 
Buchner 1993. Losses: 40 
of 200 (20%). 
Outcomes 
1. Number of falls. 
2. Time to one or more 
falls. 
3. Time to one or more 
injurious falls. 
 
Results 
15 week Tai Chi 
intervention vs control, 
participants falling 
RR 0.51 [0.36, 0.73]. 
When using a narrower 
definition of falling 
excluding stumbling 
RR 0.67 [0.41, 1.09]. 


Atlanta FICSIT trial 
[Province 1995]. 
Published data is 
not in a useable 
form.  
1997 paper 
included under this 
study  reports on a 
sub-group of the 
trial, reporting on 
outcomes other 
than falls. 


B* 


 
 
 
*Quality gradings for concealment of allocation from Cochrane review for interventions for preventing falls in elderly people (Gillespe, et al 2003) 
A= Assigned treatment adequately concealed prior to allocation 
B= Information inadequate to judge concealment 
C= Assigned treatment clearly not concealed prior to treatment 
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Study  Population/setting Method Results Quality & comments  


 
Cumming 2000 
Australia 


Community dwelling aged 65 and 
over.N=418 (79%) able to participate 
for falls efficacy scale. 
Other data excluded  
(see excluded studies). 
N=169 fell during follow-up.  


Risk factors – socio-demographic, falls 
efficacy scale (o=low 100=high), falls 
history ADL from self-report during 
interview-administered questionnaire. 
Outcome measurement - daily falls 
calendar posted monthly to researchers for 
a period of one year. 


Adjusted hazard ratio (95%CI) 
Falls efficacy scale ≤ 75 (n= 88) 
=2.09 (1.31-3.33). 


Medium 
 
Statistical methods - subjects 
divided into sub categories based on 
scores and previous reported 
categorisation. 


Tromp 2001 
Netherlands 


Community dwelling aged 65 and 
over. 
N=1374 (94% agreed to participate) 
N=1285 (93%) completed all four data 
points. 
Single falls n= 281 (22%) 
Recurrent fallers n=146 (11%). 


Risk factors - baseline interview with 
questionnaire component including socio-
demographic, physical function, ADL, 
functional performance, falls history and 
fear of falling.  
Outcome measurement - participants 
completed a falls diary weekly that was 
posted to researchers every three months 
for a period of one year. 


Odds ratio (95%CI)  
Fear of falling/fall at follow up= 
Single fall=2.6(2.0-3.3) 
Recurrent falls=3.1(2.2-4.4) 


High 
 
Statistical methods - bivariate 
analysis 
 
Fear ns in multivariate analysis. 


Friedman 2002 
USA 


Community dwelling aged 65 to 86 
years.  
N=2520 at baseline, 88.9% at follow-
up with n=2212 that had completed 
follow-up information. Follow-up period 
20 months. 
N=615 with a history of falling at 
baseline. 
N=459 expressed fear of falling at 
baseline, n=212 had reduced activities 
because of fear. 
No details of number of falls at follow-
up. 
 


Risk factors - baseline data measurement 
by a home administered questionnaire and 
clinical examination, including 
demographic, vision assessment, 
comorbidities, neuropsychiatric status, 
medications, physical performance based 
testing and fear of falling. Fear of falling 
included falls history. Fear was assessed 
asking if participants are afraid of falling 
and if they limit their activities because of 
the fear of falling. 
Outcome measurement - fear of falling 
status and falls incidence. 


Results 
OR (95%CI) 
Shared risk factors between fall 
predictors and fear of falling 
predictors: 
Female/ falls=1.53(1.24-1.89) 
Female/fear= 2.0 (1.56-2.57) 
Stroke/falls=1.61-1.15-2.25) 
Stroke/ fear= 1.54(1.06-2.24). 
 
Fear of falling at baseline/ fall at 
follow-up: 
1.78(1.41-2.24) 
Fear at baseline/ fear at follow-up: 
5.40(4.23-6.91) 
Falls at baseline/ fear at follow-up: 
1.58(1.24-2.01). 
 


High 
 
Statistical methods: stepwise 
logistical regression. Outcomes of 
falls and fear of falls modelled 
separately. 
Adjusted for other variables in the 
model. 
 
Further analysis of those expressing 
fear at baseline and had reduced 
their activities OR=2.10(p=<0.0001). 
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Study  Population/setting Method Results Quality & comments  


 
Arfken 1994 
USA 
 


N=890 community dwelling 
participants stratified in age groups 
ranging from 66 to 81+years.  
 
Falls 
At least one fall 
No fear n=26 
Moderately fearful n=36 
Very fearful n=48 p=<0.0001. 
 
Recurrent falls 
No fear n=8 
Moderately fearful n=13 
Very fearful n=22 p=<0.0001. 


Falls surveillance following recruitment with 
participants reporting falls to a hotline, plus 
monthly postcards reporting the incidence 
of falls. 
At one year follow-up the participants 
received a structured in-home assessment 
including demographics, health status, 
activity level, satisfaction with life, 
depressed mood and a brief physical 
assessment. Fear was determined with a 
3-point verbal rating scale and 
dichotomised to summarise outcome as 
odds ratios. A=moderately fearful and not 
fearful; B= very fearful. 


OR (95%CI) 
One fall: 
A= 1.52 (1.06-2.17) 
B= 2.49(1.48-4.20) 
 
Recurrent falls: 
A=1.71(1.01-2.89) 
B=3.12(1.61-6.06). 


 High 
 
Statistical methods - logistic 
regression adjusted for age, gender. 
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Appendix E: Evidence table 4 minimum data set - home care, minimum data set - residential assessment 
instrument  
 
 
Study 


 
Aim/objective of study Population/ 


setting 
 


Methods Results Quality & comments 


Fries 1997 
US 
 
 
 
 
 


To evaluate the effect of the 
implementation of the National RAI 
System on selected conditions 
representing outcomes for nursing 
home residents. 


Before: 
Implementation N=2188 
from 268 homes.  
After: 
Implementation 2088 from 
254 of the same nursing 
homes.  
Mean age=79.6. 
 


Simple pre & post at six month 
interval. 
Measures at baseline: 
dehydration, falls, decubitus, 
vision, stasis ulcer, pain, 
dental status, malnutrition at 
baseline then again at follow-
up. 
Outcomes: decline or 
improvement. 
 
Prevalence falls, observation 
and recording on records. 


                    Decline   Improvement 
                        OR (adj.) 
Falls          0.79 NS    1.20NS 
                (N=3005)   (N=382)                    


N=no. of falls 
 
Prevalence falls 30 days prior to 
admission. Falls before N=6,597 and 
after N=6,178 non-significant P.0.97. 
Though the prevalence in falls suggests 
a decrease post RAI, the adjusted OR 
for pre vs post is not statistically 
significant. 
OR was adjusted for additional variables 
– age, gender, length of stay or facility 
characteristics and did not demonstrate 
any consistent effect. 


Medium 
 
The sample pre and post 
were different individuals. 
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Appendix E: Evidence table 4 minimum data set - home care, minimum data set - residential assessment instrument 
 
Study 


 
Aim/objective of study Population/ 


setting 
 


Methods Results Quality & comments 


Morris 1997 
Australia, Canada, 
the Czech Republic, 
Japan, US 
 
 
 
 


To describe the results of an 
international trial of the home 
care version of the MDS 
instrument.  


A sample of N=781 
randomly selected 
volunteered clients of home 
care agencies in five 
countries. (But does not 
constitute a random sample 
of all older people served in 
those countries). 
Mean age=79.6 
Female=59.5% 
Married=37.9% 
Did not go out of house 
one week prior to 
assessment =26% 
Live alone=32.1%. 


Cross national field trial 
(A multi-centre study, 
centres volunteered).  
 
 
To examine the frequency 
with which CAPs were 
triggered in the 780 
sample in the presence or 
absence of cognitive 
impairment, which is 
measured by the cognitive 
performance scale(CPS)  
identifying those that are 
cognitively intact, have 
mild to moderate 
impairment or are severely 
impaired. 
 
CPS measured on the 
Folstein mini mental 
examination. 
 
CAP triggers-from MDS 
items. 


N=780. Total potential CAPS=30 
Mean caps triggered for 780 participants = 
11.8  
(5.5% triggered <5 or 2.1% triggered>20) 
Most prevalent triggered: 
Preventative health measures     87% 
IADL rehabilitation                       83% 
Falls                                            79% 
Social function                           77% 
Health promotion                        74% 
 
% triggered on CAPs within categories of CPS 
(falls reported only) 
 
                    CPS Scale 
Total     Intact   Mild  Severe   Sig 
N=780     N=451      N=190   N=117   Across       
 CAPS 
 
78.8 %      82.5%        78.4%     65 %     .001 
 
 
The prevalence of the falls CAP being 
triggered is 78.8% for all subjects and is higher 
for those cognitively intact (82.5%) than those 
with severe cognitive impairment (65%). 


Medium 
 
These results are 
descriptive and the sample 
is not internationally 
representative.  
The suggestion is made 
that the results indicate  a 
consistency across 
countries.  
 
 
 
 
CAP areas where the 
cognitively intact clients 
are more likely to trigger 
include IADL rehabilitation, 
social function, cardio-
respiratory, falls and pain. 
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Appendix E: Evidence table 4 minimum data set - home care, minimum data set - residential assessment instrument 
 
 
Study 


 
Aim/objective of study Population/ 


setting 
 


Methods Results Quality & comments 


Ritchie 2002 
US 
 
 
 


To institute a co-ordinated care 
approach to address needs in a 
systematic fashion for at risk 
rural elders to receive 
assessments that leads to 
effective treatment/referral/care 
plans. 


Pop: screening of 2600 rural 
elder (>75) community 
dwelling residents to locate 
at risk group 
Setting: 2 southern counties 
N=238 (84.3% participant 
rate) 
(ave. over both counties) 
Mean age=78.75 
Male=99.6% 
African Am.=21.8% 
Education ≤ 
8th grade=41.7% 
Income <$900/month 
=20.8% 
Married=83.65%. 


Longitudinal study with 
Intervention of a co-ordinated 
advocacy for rural elders 
program utilising MDS-HC 
(10a) for initial and 
subsequent assessments. 
Baseline measurements - 
multiple instruments used to 
obtain demographic, ADL, 
cognitive etc. measurements. 
Falls was not specifically 
measured. 
Outcomes - first assessment: 
prevalence of triggered CAPS-
MDS-HC measure. 
Subsequent assessments: 
typical initial CARE activities in 
response to triggers. 
Measured on visits and 
interviews on telephone and 
reassessment. 


First assessment 
Prevalence of initial triggered CAPS 
Falls reported only 
County 1                  County 2 
Georgia                    S. Carolina 
N=108*                      N=118* 
63%(68)                     76.3 (90) 
 
Subsequent assessment 
Typical Initial CARE activities in response 
to triggers 
Falls reported only 
Initial visit 
No. with prob. N=159** 
 
Selected care Pts, receiving 
Activity                      Service 
Fall prevention ed.     38.4% 
Prosthetics                    5.0% 
Exercise/rehab referral  3.8% 
Adult protective serv.   1.3% 
Although the CAP for falls had been 
triggered in well over half the original 
sample, the response of initiating services 
was given to approximately 50% of those 
identified as at risk of falling. 


Medium 
 
*Discrepancy in numbers not 
explained. 
**Does not match expected 
of 158. 
 
The sample was community 
dwelling elders who were 
mainly white married males, 
which are not typical of this 
review’s target population 
and therefore extrapolation is 
difficult. 
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Turn 180 


Developers: Simpson et al 2002. 
Setting: For use in hospitals and the community. 
Populations: Older people, particularly those around 75 years with complex problems. 
Objective: To assess dynamic postural stability. 
Procedure: Older people are prepared with comfortable and suitable clothing and footwear. 
Stable handholds are made available. A suitable chair that requires minimal effort to stand up 
by the older person is provided. For comparability, all future tests need to be conducted in 
similar conditions – for example, time of day, same observer and setting.  
Instructions for the older person may need to be repeated to ensure they have understood. 
Instructions could be written on a card so that they may be read.  The older person needs to 
stand up and, on request, turn to face the opposite direction, without holding onto chairs, if 
possible. They must try not to use objects to support their body weight, as this would 
invalidate the test.  They can choose the direction in which they turn.  
 
An observer behind the older person counts the steps taken. 
Length of time to carry out test: The test is not timed and the subject may take as long as 
they require. 
Special equipment needed: None. 
Training required: Not specified, however the practice of standardising this test is attempting 
to eliminate errors of judgement on the part of the assessors. 
Burden/acceptability to patients: Devised for the frail older person, the development of the 
standardised procedure evaluated fear where the majority (87.3%) did not experience fear of 
falling during the test. 
Measure type. Describe: 
Observation and counting of steps taken to turn 180°. 
Cut off points for level of risk. How were these derived? 
More than fours steps are associated with an increased fall risk (Nevitt et al, 1989). 
Further testing of tool: 
Nevitt et al (1989) – the aim of this study was to ascertain risk factors for recurrent falls. This 
study included a test for the number of steps taken to turn 180°. No procedure is given for the 
test. This was a single sample prospective cohort of N=325 community dwelling older people 
above 60 years, with a history of one previous fall in the last 12 months. Syncopal falls were 
excluded. Outcome measurement was taken of the number of steps to complete a 180° turn. 
The mean number of steps taken was 4+2. The unadjusted RR 1.9 (1.2-3.2) for greater than 
five steps to make the turn was associated with an increased risk of multiple falls - two or 
more. 
 
Simpson et al (2002) – the aim of this study was to describe the development of a 
standardised procedure for the 180° turn. Patients admitted to acute geriatric wards were 
screened for eligibility as soon as their discharge date was set. N=142 patients with a mean 
age of 81years completed the tests (two tests turning clockwise or anti-clockwise). Turn 180 
step counts correlated positively with number of falls recalled in the last 6 months. (rho = 
0.35, P=0.001). 
Conclusions: Retest reliability and between operator reliability of the turn 180 version are 
being examined. No other evaluations of the 180° have been identified.  
 
 
                                           Berg balance scale 
Developers: Berg Katherine O et al 1989. 
Setting: All settings. Previous testing includes elderly care home, acute care settings and 
laboratory. 
Populations: Ambulatory elderly. 
Objective: To identify those at risk   To identify those at highest risk  
Both. 
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To rate the ability of an individual to maintain balance while performing ADL related tasks. 
Components include balance, lower and upper extremity strength. 
Procedure: 
Assessment by professional and (0-4) grading ability to perform 14 common everyday 
movements: 
• Ability to maintain positions of decreasing stability 
• To change positions 
• Perform tasks in unstable positions 
• Perform movements with increasing speed. 
Components include balance, lower and upper extremity strength. 
Aspects of balance measured: 
Sit to stand 
Stand to sit 
Stand and sit unsupported 
Transfer bed to chair 
Stand eyes closed 
Stand feet together 
Standing one foot in front of other 
Reach forward 
Pick up object from floor 
Single leg stance  
Look over shoulders 
Turn 360º 
Alternate foot on stool. 
Length of time to carry out test: 15 minutes. 
Special equipment needed:  
Stopwatch 
Chair 
Bed 
Ruler 
Stool. 
Training required: Yes 
Burden/acceptability to patients: Not reported. 
Measurement type. Describe: 
Scale 0- 56 points, divided into sub-scales. Ordinal level of measurement. 
Cut off points for level of risk. How were these derived? 
Clinical experience and judgement. 45 is stated as a cut off point. 
Further testing of tool: 
1. Berg (1992) Extended setting n=113 participants 
Inter rater reliability 
Caregiver and participants gave a global rating scale score of their balance ability (good, fair, 
poor). Four data points: initial assessment, 3, 6 and 9 months. 
Results (Pearson product moment correlation coefficient) 
Caregiver ratings and BBS: r= 0.47 to 0.61 
Self-rating and BBS: r=0.39 to 0.41 
Concurrent validity 
Researchers assessed participants with Berg balance scale (BBS) and functional 
independence with the Barthel index (Mahoney et al 1965). 
BBS cut-off point of 45 or greater determined those who are safe in independent ambulation 
based on clinical experience. 
Results (Pearson product moment correlation coefficient) 
BBS and Barthel index: r=0.87 to 0.93 
Predictive validity 
At one year follow-up participants were classified according to fall status. 
Results (Relative risk 95%CI) 
Score of less than 45: RR 2.7 (1.5-4.9) 
Reviews (narrative): 
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1. Whitney SL et al (1998) A review of balance instruments for older adults, American 
Journal of Occupational Therapy, 52;8:666-671. 


Reliability 
Interrater ICC= 0.98 
Interrater  rs= 0.88 
Internal consistency/ Cronbach’s alpha= 0.96 
Validity 
Concurrent 
Barthel Index: r=0.67 
Timed up and Go: r=0.76  
Tinetti: r=0.91 
Predictive 
<45 predicted falls 
All settings 
Quality of review 
Specific questions guided the review: 
• Aspects of balance 
• Administration time 
• Tools needed 
• Reliability 
• Validity 
• Population. 
 
2. Thorbahn LD (1998) Value and limitations of the Berg balance test to predict risk of falls 


in nursing home residents, Annals of Long Term Care, 6;2:49-53. 
As above 
Predictive validity: Cut off point of 45 described for one study, other not stated. Both studies 
participants were community dwelling and sample size less than 70. 
Sensitivity: range= 53% to 91% 
Specificity: range= 82% to 96% 
Suggests that further research is needed on individuals who score between 31 and 45. 
Quality of review 
Mainly descriptive and discussion. 
 
3. Zwick D et al (2000) Evaluation and treatment of balance in the elderly: A review of the 


efficacy of the Berg balance test and Tai Chi Quan, Neuro Rehabilitation,15: 49-56. 
Refers to the following study not included in the above: 
• Harada et al (1995) 
N= 53 extended care participants. 
Cut off point of 48 
Sensitivity=84% 
Specificity=78% 
 
4. Perell KL (2001) Fall risk assessment measures: an analytic review, Journal of 


Gerontology, 56A;12:M761-M766. 
Refers to Berg (1989) 
Outpatient and CVA patients. 
Cut off point of 49 
Sensitivity = 77% 
Specificity = 86% 
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Comments on reviews: 
Generally these were narrative reviews with a clear emphasis on specific tests and scales. 
Limited information is given regarding the quality of studies, demographic information, which 
provided the data source for the review. 
Other comments: 
Other studies exist that have tested this scale with inpatients and stroke patients, assessing 
general aspects of balance not related to falls, but perhaps stroke disability severity. Most of 
the reliability and validity studies are with small sampled populations and have therefore been 
excluded. 
Conclusions: 
Detailed assessment of balance. Has been extensively tested with different populations but 
does take 15 minutes to administer. 
 
 


Dynamic gait index 
Developers: Shumway-Cook(1997). 
Setting: All settings.  
Populations: Ambulatory elderly. 
Objective: To identify those at risk.  
To rate the ability of an individual to modify gait in response to changing task demands.  
Procedure: 
Assessment by professional on a 4 point scale (0-3) grading ability to perform the following: 
• Walk on level surface 
• Change gait speed 
• Perform head turns while walking 
• Stepping over and around objects 
• Pivoting during walking 
• Stair climbing. 
Length of time to carry out test: 15 minutes. 
Special equipment needed:  
Stairs. 
Training required: Yes. 
Burden/acceptability to patients: Not reported. 
Measurement type:  
Ordinal. 0-3 point rating scale of observers judgement (0= severe impairment, 3=normal) 
Total score 24. 
Cut off points for level of risk:  
Initial development by the authors using a small sample (n=44) of community dwelling 
participants. Using a cut off value of <19 the DGI identified 64% of the non fallers from 
previous history of falls. No further data extracted due to sample size. 
Further testing of tool: 
1. Whitney et al (2000) USA 
N= 247 outpatients referred for treatment of vestibular dysfunction. Falls history obtained from 
participants. 
DGI scores of 19 or lower/ falls =OR 2.58 (1.47-4.53). 
Reviews (narrative): 
1. Perell KL (2001) Fall risk assessment measures: an analytic review, Journal of 


Gerontology, 56A;12:M761-M766. 
Refers to Whitney et al (2000) as above. 
Other comments: 
Other studies were referred to but have been excluded based on either not enough 
information or small sample size. 
Conclusions: 
Assesses all aspects of gait but longer to administer. 
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Functional reach test 
Developers: Duncan P et al (1990). 
Setting: All settings.  
Populations: Ambulatory elderly. 
Objective: To assess balance that may contribute to risk of falling.  
Procedure: 
• Measurement in inches/cm of the distance between arm’s length and maximal forward 


reach using a fixed base of support.  
Length of time to carry out test: One to two minutes. 
Special equipment needed:  
Force platform/ electronic system for measuring functional reach or ‘yardstick’. 
Training required: Yes. 
Burden/acceptability to patients: Not reported. 
Measurement type:  
Inches/cm. 
Cut off points for level of risk:  
Developmental study by the authors indicate that a reach of less than or equal to six inches 
(15cms) predicted a fall. Inter rater reliability on reach measurement reported as 0.98. 
Further testing of tool 
1. Eagle et al (1999) Inpatients therefore excluded. 
 
2.  Dite et al (2002) Australia 
N=81 community dwelling participants 
Concurrent validity 
FR/TUGT: rs =  -0.47 
FR/Step test: rs=0.50 
FR/FSST: rs = -0.47 
 
3. Behrman et al (2002) USA 
Case control study, in patients therefore excluded. 
Conclusions: 
Only assesses ability to reach forward and no other balance or performance. 
 
 


Performance-oriented assessment of mobility problems 
Developers: Tinetti ME et al 1986. 
Setting: Aimed at all settings.  
Populations: Ambulatory elderly. 
Objective: To identify those at risk   To identify those at highest risk  
Both. 
To rate the ability of an individual to maintain balance while performing ADL related tasks. 
Components include balance, lower and upper extremity strength. 
Procedure: 
Assessment by professional. 
Short form = (0-2) grading ability to perform nine common everyday movements: 0 = most 
impairment, 2 =independence.  
Long form as above. 
Aspects of balance measured 
13 balance items, nine gait items including: 
Standing and sitting balance 
Stand to sit, sit to stand 
Turn 360º 
Nudge on sternum 
Turn head 
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Lean back 
Unilateral stance 
Reach object from high shelf 
Pick up object from the floor. 
Length of time to carry out test: 10 minutes. 
Special equipment needed:  
Stopwatch 
Chair 
5lb object 
15ft walkway. 
Training required: Yes. 
Burden/acceptability to patients: Not reported. 
Measurement type:  
Short form scale 0 - 28.  
Long form scale 0 - 40 
Ordinal level of measurement. 
Cut off points for level of risk. How were these derived? 
Clinical experience and judgement.  >18 (short form) is stated as a cut off point that predicts 
falls (Tinetti 1986). 
Further testing of tool: 
1. Raiche et al (2000) 
N=225 community dwelling participants (Canada) 
Cut off score = 36 or less: 
Sensitivity = 70% 
Specificity = 52%. 
Reviews (narrative): 
1. Whitney SL et al (1998) A review of balance instruments for older adults, American Journal 
of Occupational Therapy, 52;8:666-671. 
Reliability 
Interrater 85% ±10% 
Validity 
Concurrent 
Berg balance scale: r=0.91 
Predictive (short form) 
>18  predicted falls 
All settings. 
 
2. Perell KL (2001) Fall risk assessment measures: an analytic review, Journal of 
Gerontology, 56A;12:M761-M766. 
Refers to Tinetti (1986) 
In and out patients. 
Cut off point of 10 (short form) 
Sensitivity = 80% 
Specificity = 74%. 
Comments on reviews: 
Generally these were narrative reviews with a clear emphasis on specific tests and scales. 
Limited information is given regarding the quality of studies, demographic information, which 
provided the data source for the review. 
Conclusions: 
Most aspects of balance and performance assessed. Longer to administer and burden to 
patients. 
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Timed ‘up and go’ test 
Developers:  
Setting: All settings.  
Populations: Ambulatory elderly. 
Objective: To identify those with balance deficits. 
Procedure: 
Client stands from a chair with an armrest, walks 3m and turns around, returns to chair and 
sits down. 
Length of time to carry out test: One to three minutes reported. 
Special equipment needed:  
Stop watch 
Chair 
3m walkway. 
Training required: Yes. 
Burden/acceptability to patients: Not reported. 
Measurement type:  
• Measurement of time to complete the test.  
• Ordinal. 5 point rating scale of observer’s perception of patient’s risk of falling (1 = normal, 


not at risk of falling; 5= severely abnormal). 
Cut off points for level of risk:  
10-14 seconds. 
Further testing of tool: 
1. Podsiadlo & Richardson (1991) 
N=60 Community dwelling participants attending day hospital (Canada) 
Interrater/ intrarater reliability = ICC 0.99 
Concurrent validity 
TUGT/ Berg balance test: r= -0.81 
TUGT/ Gait speed: r= -0.61 
TUGT/ Barthel: r= -0.78. 
 
2. Dite eta al (2002) 
N=81 community dwelling participants 
Concurrent validity 
TUGT/ FSST: rs= 0.88 
TUGT/ Step test: rs = -0.79 
TUGT/ FR: rs = -0.47. 
 
3. Rose et al (2002) 
N= 134 community dwelling participants (USA) 
Cut off time =10 seconds: 
Sensitivity = 71% 
Specificity = 89%. 
Reviews (narrative): 
1. Whitney SL et al (1998) A review of balance Instruments for older adults,  American 
Journal of Occupational Therapy, 52;8:666-671. 
Refers to: 
• Podsiadlo & Richardson 1991 as above. 
• Okumiya et al (1998) Japan 
Community dwelling 
Cut off time = 16 seconds: 
Sensitivity = 54% 
Specificity = 74% 
PPV 44%. 
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2. Perell KL (2001) Fall risk assessment measures: an analytic review, Journal of 
Gerontology, 56A;12:M761-M766. 
Refers to Shumway-Cook (2000). 
Outpatient setting 
N=30  
Inter-rater reliability 0.98 
Cut off time = 14 seconds   
Sensitivity and specificity 87%. 
Comments on reviews: 
Generally these were narrative reviews with a clear emphasis on specific tests and scales. 
Limited information is given regarding the quality of studies, and demographic information, 
which provided the data source for the review. 
Conclusions: 
This assessment appears to have clinical utility demonstrated by time to administer and little 
burden to patients. Specified cut-off points vary between studies. 
 
 
 
Multi factorial assessment instruments for community dwelling settings 
 
1. Caledonia home health care fall risk assessment tool, Laferriere RH (1998) USA 
Nine itemed tool with intrinsic and extrinsic factors. Assessment and intervention strategy.  
Laferriere RH (1998) Rural research: piloting a tool to identify home care clients risk of falling, 
Home Care Provider, 3 (3), 162-169. 
 
2. Elderly fall screening test (EFST), Cwikel JG et al (1998) 
Five item test including: fall in last year, injurious fall in last year, frequent falls, slow walking 
speed, unsteady gait. 17 minutes to administer, sensitivity 93%, specificity 78%. 
Cwikel J, Fried AV, Galinsky D, Ring H Gait and activity in the elderly: implications for 
community falls-prevention and treatment programmes, Disability Rehabilitation,1995;17:277-
80. 


 
3. Home assessment profile, Chandler JM, Prescott B, Duncan PW (1991) USA 
Identifies frequency of hazards present and scores patient difficulty. Total score with cut off 
for risk.  
Chandler JM, Prescott B, Duncan PW (2001) Special feature: the home assessment profile - 
a reliable and valid assessment tool, Top Geriatric Rehabilitation 16(3) 77-88. 
 
4. HOME FAST: home falls and accidents screening tool, Mackenzie L, Byles J, 
Higginbotham N (2000) Australia 
Contains information to identify hazards associated with the physical environment, 
assessment of functioning and personal behaviour factors. Identification prompts further 
assessment and prevention/modification strategy. Total items =25. 
Mackenzie L, Byles J, Higginbotham N (2000) Designing the home falls and accidents 
screening tool (HOME FAST): selecting the items, British Journal of Occupational Therapy, 
63(6), 260-269. 
 
5. Objective safe at home, Anemaet WK, Motta-Trotter E (1997) USA 
Ordinal scale tool that evaluates major areas of the home environment and rates both the 
assistance required and difficulty demonstrated by patients. 
Anemaet WK, Motta-Trotter E (1997) The user-friendly home care handbook, USA: Learn 
Publications.  
 
6. WeHSA: Westmead home safety assessment, Clemson L  (1997) Australia 
Four-page list of potential hazards in 72  categories. Uses a summed score of nominal data. 


 
 







Clinical practice guideline for the assessment and prevention of falls in older people 
 
 
Appendix E: Evidence table 3 Profile of Tools 
 


Appendix E Table 3: Profile of tools      Page 9    


Clemson L (1997) Home fall hazards and the Westmead home safety assessment, West 
Brunswick: Coordinates publications. 
 
7. Elderly fall screening test (EFST), Cwikel JG et al (1998) Israel 
Five item test including: fall in last year, injurious fall in last year, frequent falls, slow walking 
speed, unsteady gait. 17 minutes to administer, sensitivity 93%, specificity 78%. 
Cwikel J, Fried AV, Galinsky D, Ring H Gait and activity in the elderly: implications for 
community falls prevention and treatment programmes, Disability Rehabilitation, 1995;17:277-
80. 
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Appendix E: Evidence table 2 risk factors:  multivariate analysis (please refer to Evidence table 1 for further 
details) 
 
Falls history 
 
Community dwelling: statistically significant results  
 
Study Results Quality Comments 
Northridge 1996 Baseline status for all analysis included one fall prior to baseline. 


OR (95%CI) 
One non-environmental fall at follow-up 
1.15 (1.01-1.31) 
One environmental fall at follow-up 
1.20 (1.05-1.36) 
Two non-environmental falls 
1.19 (1.05-1.36) 
Two environmental falls 
1.15 (1.00-1.32). 


Medium Only previous fallers were recruited.  
Subjective baseline measurement of risk factors 
Analysis of two falls at follow-up n= less than 50. 
OR are adjusted for all other variables. 


Covinsky 2001 OR (95% CI) 
2.42 (1.49-3.93). 


Medium Retrospective falls history at follow-up. 
Subjective baseline measurement of risk factors. 
Three models were computed and each adjusted for falls history. 
All risk factors significant at p<0.05 were retained in multivariate 
analysis. 


Tromp 2001 OR (95%CI) 
Single fallers 
2.6 (2.0-3.3) 
Recurrent fallers 
3.1 (2.2-4.4). 


High All risk factors were adjusted for the others and all were adjusted for 
age, gender. Recurrent falls and fractures. 


Friedman 2002 OR (95% CI) 
2.51(2.04-3.09) 


High Logistical regression. Adjusted for other variables in the model. 
(Please refer to Evidence table 5 for further details). 


Stalenhoef 2002 OR (95%CI) 
3.1 (1.5-6.7). 


High Variables meeting an OR of two or more in bivariate analysis were 
entered into multivariate analysis. Stratification included age and sex 
were also entered.  
Adjustment reported but unclear. 


Stenbacka 2002 RR(95%CI) 
Earlier injuries: men >60years 
2.48(1.19-5.13). 


Medium  


Wood 2002 OR (95%CI) 
4.0 (1.3-12.1. 


Low Variables significant at p<0.1 were entered in logistic regression 
analysis. No adjustment for covariates reported. 
Small sample n=74 fallers. 
Parkinson’s disease only. 
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Extended care: statistically significant results 
 
Study Results Quality Comments 
Thapa 1996 IDR (95%CI) 


Non-ambulatory 
2.23 (1.14-4.37). 


High Multivariate model included factors with a significance of p=≤0.10. 
Separate analysis was conducted for the non-ambulatory and 
ambulatory participants. 
Each variable was adjusted for other variables with exception of falls 
history. 
Falls history was assessed in a separate model. 


Bueno-Cavanillas 
2000 


DR (95%CI) 
Intrinsic falls 
1.9 (1.3-2.9). 


Low  Adjusted density ratios referred to but no details. 
Small sample n=106 falls. 
 


Kallin 2002 OR (95%CI 
4.65 (1.48-14.60).  


Low Small sample multivariate analysis. 
No adjustment for confounding. 


 
Extended care: statistically non-significant results 
 
Study Comments 
O Loughlin 1993 Falls history not included in pooled logistical 


regression for other factors.  
Secondary analysis including falls history in the model 
(IRR= 2.1 (1.4-3.3). Poor methods of reporting. 


Tinetti 1995 Adjusted RR (95%CI) 
1.2 (0.9-1.5) 


Thapa 1996 Adjusted IDR (95%CI) 
Ambulatory 
1.22(0.73-2.04) 


Koski 1998 Measured but not reported. 
Tromp 1998 Previous falls established by history of fracture. 
Cesari 2002 Unsure if measured at baseline. MDS at baseline. Not 


reported as significant in results. 
Stenbacka 2002 Adjusted for age 


RR(95%CI) 
Earlier injuries: Women>60 years 
1.21(0.76-1.92) 
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Muscle weakness 
 
Statistically non-significant results (ns) 
 
Study Comments 
Bueno-Cavanillas 2000 
 


DR (95%CI) Adjusted but unclear reporting 
Intrinsic fall 
Poor muscle tone in hand:  
1.4 (0.9-2.4) 
Extrinsic fall 
Poor muscle tone in hand:  
1.3 (0.7-2.3). 
 


Koski 1998 Ns in multivariate analysis. 
 
Gait deficit 
 
Gait, mobility and balance described separately but some overlap may be present due to some tests examining both aspects 
 
Community dwelling: statistically significant results 
 
Study Results Quality Comments 
Koski 1998 OR (95%CI) 


Incomplete step continuity 
2.2 (1.11-4.17). 


High Logistic regression with adjustment for age and gender. 


Cesari 2002 OR (95%CI) 
Gait problems 
2.13 (1.81-2.51). 


Medium Logistic regression with adjustment for age and gender. 


Northridge 1996 OR (95%CI) 
Tandem walk performance: non-environmental single fall 
1.96(1.44-2.68). 


Medium Only previous fallers were recruited.  
Analysis of two falls at follow-up n= less than 50. 
OR are adjusted for all other variables. 
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Appendix E: Evidence table 2 risk factors:  multivariate analysis 
 
Extended care: statistically non-significant results 
 
Study Comments 
Bueno-Cavanillas 2000 
 
 


Gait disorders were examined in this study but 
categorised into twelve domains. Adjusted density 
ratios referred to but no details 
Small sample n=106 falls: 
Multivariate analysis: sitting down incorrectly: (? Not 
specific enough) DR=3.4 (1.5-7.6) 


Kallin 2002 Ns in logistic regression. 
 
Community dwelling: non-significant results 
 
Northridge 1996 
 
 


Adjusted for all variables. 
Tandem walk performance: environmental single fall 
1.24 (0.91-1.69) 
 
Non-environmental and environmental second fall both 
ns in multivariate analysis (no data). 


Stalenhoef 2002 
 
 


TUGT: Ns in logistical regression.  


Wood 2002 
 


Parkinson’s disease only. 
Gait measured at baseline, ns in multivariate analysis 
(no data). 
 


Tinetti 1995 
 


Gait speed: Ns Multivariate analysis.  
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Appendix E: Evidence table 2 risk factors:  multivariate analysis 
 
Balance (including dizziness) 
 
Community dwelling: statistically significant results 
 
Study Results Quality Comments 
O Loughlin 1993 IRR(95%CI) (Adjusted) 


Dizziness= 2.0(1.3-2.8). 
 


Medium Pooled logistical regression, with all 
ns risk factors that were not retained 
in the model were entered one by 
one to identify potential confounders. 


Stalenhoef 2002 OR(95%CI) 
Abnormal postural sway 
3.9 (1.3-12.1). 


HIgh Variables meeting an OR of two or 
more in bivariate analysis were 
entered into multivariate analysis. 
Stratification included age and sex 
were also entered.  
Adjustment reported but unclear. 


Covinsky 2001 OR(95%CI) 
Unbalanced or dizzy: 
Model 2 adjusted for falls history= 1.96(1.25-3.07) 
Model 3 included falls history= 
1.83(1.16-2.89). 
 


Medium Multivariate logistic regression. 


 
Extended care: statistically significant results 
 
Bueno-Cavanillas 2000 
 
 


Eight aspects of balance examined and analysis according to 
intrinsic or extrinsic fall. All ns in multivariate analyses with 
exception of Romberg incorrect: DR=4.0 (1.2-13.3) 


Low small sample Cox regression analysis no 
adjustment variables reported. 
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Appendix E: Evidence table 2 risk factors:  multivariate analysis 
 
Extended care: statistically non-significant results (ns) 
 
Study Comments 
O Loughlin 1993 NS in pooled logistical regression, with all ns risk 


factors that were not retained in the model were 
entered one by one to identify potential confounders. 


Tinetti 1995 Balance and Gait score= ns in multivariate analysis. 
Northridge 1996 Balance on one leg  


Multivariate analysis with adjustment for all other 
variables  
 First fall 
Environmental= ns 
Non-environmental = ns. 
Second fall 
Environmental= OR 1.12(0.94-1.32) 
Non-environmental = OR 0.71(0.55-0.93). 


Koski 1998  Unsteady standing
NS in multivariate analysis. 


Wood 2001 Balance score ns in multivariate analysis. Small 
sample n= 69 fallers/ 32 non fallers. 


Stalenhoef 2002 Trendelenburg test (abnormal), bending down test, 
functional reach test. 
All ns in logistic regression. 


Bueno-Cavanillas 2000 Eight aspects of balance examined and analysis 
according to intrinsic or extrinsic fall. All ns in 
multivariate analyses with exception of Romberg 
incorrect test as above. 
 


Kallin 2002 Functional reach: ns in multivariate analysis. 
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Appendix E: Evidence table 2 risk factors:  multivariate analysis 
 
Mobility impairment 
 
Community dwelling: statistically significant results 
 
Study Results Quality Comments 
O Loughlin 1993 IRR(95%CI) (adjusted) 


Trouble walking 400m=  
1.6(1.2-2.4) 
Trouble bending down= 
1.4(1.0-2.0). 
 


Medium Pooled logistical regression, with all ns risk factors that 
were not retained in the model were entered one by one 
to identify potential confounders. 


Covinsky 2001 OR(95%CI) 
Impaired mobility: 
Model 2 adjusted for falls history= 3.06(1.93-4.86) 
Model 3 included falls history= 
2.64(1.64-4.26). 


Medium Multivariate logistic regression. 


 
Community dwelling: statistically non-significant results 
 
Study Comments 
Bueno-Cavanillas et al (2000) See gait and balance. 


Kallin et al (2002) User of walking aid ns in logistic regression. 
Cesari et al (2002) Unsure if measured at baseline. MDS at baseline. Not 


reported as significant in results. 
Stalenhoef et al (2002) Mobility was assessed with balance and gait tests. 


SIP68 MC also utilised within the mobility domain= ns 
in multivariate analysis. Bivariate= 2.6(1.3-5.3). 
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Appendix E: Evidence table 2 risk factors:  multivariate analysis 
 
Fear of falling 
 
Community dwelling: statistically significant results 
 
Study Results Quality Comments 
Arfken 1994 
USA 
 


OR (95%CI) 
1 fall 
A= 1.52 (1.06-2.17) 
B= 2.49(1.48-4.20) 
 
Recurrent falls 
A=1.71(1.01-2.89) 
B=3.12(1.61-6.06). 


High Statistical methods: 
Logistic regression adjusted for age, gender. 
 
(Please refer to Evidence table 5 for further details). 


Cumming 2000 Adjusted hazard ratio (95%CI) 
Falls efficacy scale ≤ 75 (n= 88) =2.09 (1.31-3.33). 


High Linear regression with adjustment for other related variables. 


Friedman 2002 OR(95%CI) 
Fear of falling at baseline/ falls at follow-up= 1.78(1.41-2.24) 
Fear of falling at baseline and follow-up= 5.40(4.23-6.91) 
Fear of falling at baseline with no history of falling= 1.79(1.33-2.42). 


Medium This study explored the temporal relationship between falls 
and the fear of falling. 
Logistic regression analysis with all other factors entered into 
the model. 


 
Community dwelling: statistically non-significant results 
 
Study Comments 
Tromp 2001 Ns in multivariate analysis. 
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Appendix E: Evidence table 2 risk factors:  multivariate analysis 
 
Visual deficit 
 
Community dwelling: statistically significant results 
 
Study Results Quality Comments 
Northridge 1996 OR(95%CI) adjusted 


Second fall: non-environmental 
Corrected visual acuity (5 units worse) 
1.18(1.00-1.39) 
Environmental 
1.22(1.02-1.46). 
 
 
 


Low  Multivariate logistic regression. Each variable adjusted for 
others. 


Koski 1998 OR (95%CI) 
Poor distant visual acuity 
2.3(1.18-4.63). 


High Logistic regression with adjustment for age and gender. 


 
Extended care: statistically significant results 
 
Kallin 2002 OR (95%CI) 


Impaired vision 
5.85(1.14-30.08). 


Low - 
small 
sample 


Logistic regression. No adjustment for confounding reported. 
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Appendix E: Evidence table 2 risk factors:  multivariate analysis 
 
Extended care: statistically non-significant results (ns) 
 
Study Comments 
Tinetti 1995 Visual impairment 


Ns in multivariate analysis. 
Northridge 1996 OR(95%CI) 


Depth perception score  
Multivariate analysis with adjustment for all other 
variables  
 First fall 
Environmental= 0.81(0.70-0.94) 
Non-environmental = 1.04(0.92-1.18). 
 


Tromp 1998 Multivariate analysis adjusted for age and gender, and 
recurrent falls: 
Vision problems: 
OR 1.7(0.9-3.0). 


Cesari 2002 Visual impairment 
Ns in multivariate analysis. 


Stalenhoef 2002 Distant vision  
Ns in multivariate analysis. 


Wood 2002 Visual acuity  
Ns in multivariate analysis. 


Thapa 1996 Visual impairment measured but ns in multivariate 
analysis. No data reported. 


Bueno-Cavanillas 2000 Many aspects of vision were measured.  
Ns in multivariate analysis. 
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Appendix E: Evidence table 2 risk factors:  multivariate analysis 
 
Cognitive impairment 
 
Community dwelling:  statistically significant results 
 
Study Results Quality Comments 
Tinetti 1995 Adjusted OR (95%CI) 


Serious injurious fall (entire cohort) 
MMSE<26 = 2.2(1.5-3.2) 
Serious injurious fall (those who fell at least once 
MMSE<26 =2.4(1.6-3.4). 


High Pooled logistic regression adjusted for housing 
stratum, moth of follow-up, history of fall, at least 
two chronic conditions, Balance and gait scores 
female gender, body mass index. 


van Schoor 2002 Adjusted OR (95%CI) 
*RCPM and adjusted variable 
Age and education=1.03(1.00-1.07) 
 
**CT 
 
 
 
Age and education=1.02(1.00-1.04). 


Medium Logistic regression with adjustment for age, sex, 
depression, education level and stroke. 


 
Extended care: statistically significant results 
 
Bueno-Cavanillas 
2000 


DR (95%CI) 
Intrinsic fall / dementia 
6.2(1.7-23.3). 


Low - small 
sample 


Cox regression analysis no adjustment variables 
reported. 


* RCPM = non-verbal, visual test to measure a persons ability of nonverbal and abstract reasoning. 
** CT= coding task 
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Appendix E: Evidence table 2 risk factors:  multivariate analysis 
 
Community dwelling and extended care: statistically non-significant results (ns) 
 
Study  Comments
Tinetti 1995 MMSE <20 ns in multivariate analysis. 
Northridge 1996 Mental status test ns in multivariate analysis. 
Tromp 1998 Cognitive impairment ns in multivariate analysis. 
Cesari 2002 Cognitive performance scale ns in multivariate 


analysis. 
Stalenhoef 2002 MMSE<24 ns in multivariate analysis. 
van Schoor 2002 RCPM and adjusted variable 


Age= 1.02(0.98-1.05) 
Age and depression and education= 
1.03(0.99-1.07) 
MMSE and adjusted variable 
Age= 1.03(0.99-1.07) 
Age and depression= 1.02(0.97-1.06) 
Age and depression and education= 1.03(0.99-1.08) 
CT and adjusted variable 
Age= 1.00(0.99-1.02) 
Age and depression and education= 1.02(0.99-1.04). 


Thapa 1996 Adjusted IDR(95%CI) 
Cognitive impairment / moderate  
1.49(0.89-2.50) 
Cognitive impairment / severe 
1.59(0.78-3.26) 
Adjusted for all other variables. 


Kallin 2002 MMSE ns in multivariate analysis. 
Wood 2002 MMSE ns in multivariate analysis. 
MMSE= mini mental state examination 
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Appendix E: Evidence table 2 risk factors:  multivariate analysis 
 
Urinary incontinence 
 
Community dwelling: statistically significant results 
 
Study Results Quality Comments 
Tromp 1998 Adjusted OR(95%CI) 


1.8(1.2-2.7). 
High Logistic regression adjusted for age, 


gender recurrent falls 
Brown 2000 Adjusted OR(95%CI) 


Urge incontinence 
1.26(1.14-1.40). 


High Multivariate model with adjustment for all 
factors. 


 
Statistically non-significant results 
 
Study Comments 
Tinetti 1995 Ns in multivariate analysis. 
Koski 1998 Urinary incontinence ns in multivariate analysis. 
Brown 2000 Adjusted OR(95%CI) 


Stress incontinence 
1.06(0.95-1.19). 


Cesari 2002 Adjusted OR(95%CI) 
1.06(0.93-1.20) 
Adjusted for age and gender. 


Thapa 1996 Ns in multivariate analysis. 
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Appendix E: Evidence table 2 risk factors:  multivariate analysis 
 
Home hazards 
 
Community dwelling: statistically significant results 
 
Study Results Quality Comments 
Cesari 2002 Adjusted OR(95%CI) 


1.51(1.43-1.69). 
Medium Logistic regression with adjustment for age and gender. 


Gill 2000 Proportional Hazards ratio (95%CI) 
Loose rugs, mats etc= 
5.87(1.42-24.2) 
Carpet fold or tripping hazard= 
3.45(1.29-9.27). 


High Adjusted for age, gender and housing type. 
 
Many potential hazards were assessed in this study. 
Only significant in adjusted results reported here. 
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Appendix E: Evidence table 11: Hip protectors for the 


prevention of hip fracture (Reproduced from Parker et al, 2003). Other 


outcomes were reported in this systematic review and details are given as follows: 


1. Incidence of falls 


It is unclear whether the use of hip protectors has any impact on the frequency of falls 


amongst those randomised to their use. Eight studies reported a similar proportion of falls in 


the protector and control group.  


• Cameron (2001) reported 365 falls for 80 individuals in the protector group versus 384 for 


80 individuals in the control group.  


• Cameron (2003) reported 365 falls for 80 individuals in the protector group versus 384 for 


80 individuals in the control group. 


• Ekman (1997) reported 294 for 302 individuals in the protector group versus 531 for 442 


individuals in the control group.  


• Jantti (1996) noted 197 falls for 36 individuals in the intervention group versus 158 for 36 


individuals in the control group.  


• Lauritzen (1993) reported on a subgroup of 116 residents with 45 falls for 45 individuals in 


the intervention group versus 90 for 71 individuals in the control group.  


• Harada (2001) reported 131 falls (or 1.37) falls per person for those allocated to 


protectors against 90 falls (1.09 per person) in the control group. 


• Chan (2000) reported 191 falls in the 40 allocated to protectors against 101 falls in the 31 


controls.  


• Hubacher (2001) reported a fall rate of 1.16 per person per year in the protector group 


and 1.21 in the control group. 


• Meyer (2003) reported no significant difference in the proportion of fallers (mean 


difference between groups -0.06, 95% CI -0.16 to 0.05) or in the number of falls per 


resident in each group (mean difference -0.80, 95% CI -1.85 to 0.24). 


•  van Schoor (2003) reported 727 falls in 276 participants in the protector group against 


      1,075 in the control group. One hundred participants in the protector group had recurrent  


       falls against 114 in the control group. 
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• Villar (1998) reported a greater but not statistically significant number of individuals 


suffering falls on the hip in those allocated to hip protectors (8/101 versus 1/40; RR 3.17, 


95% CI 0.41 to 24.52).  


• Kannus (2000) only reported on falls in the protector group with 1,404 falls occurring in 


the 653 individuals  


 


2. Mortality 


There was no evidence that the use of hip protectors had any effect on mortality.  


• Jantti (1996) reported on mortality and morbidity expressed in terms of permanent 


hospitalisation for both groups. By one-year follow-up, the mortality (6/36 versus 8/36) 


and incidence of permanent hospitalisation (10/36 versus 9/36) were similar in the two 


groups.  


• Cameron (2001) reported on mortality at 18 months.  


• Meyer (2003) reported 157/459 deaths during the study in the protector group against 


183/483 in the control group.  


• van Schoor (2003) gave the number of deaths during the study period (mean of 69.6 


weeks).  


• Results for the four individual randomised studies are 150/700 (21.4%) versus 161/707   


(22.8%) (RR 0.95, 95% CI 0.78 to 1.15). 
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3. Compliance 


Amongst those who were assigned to their use, compliance with wearing of hip protectors 


was limited. It is not clear in some trials how compliance was measured but for those that 


stated the method of measurement, the length of time wearing them was calculated. 


• Chan (2000) reported a compliance of 50.3 per cent with dementia given as a reason for 


non-compliance.  


• Ekman (1997) reported an average compliance of 44 per cent, although it is not clear how 


this was calculated.  


• Harada (2001) reported that 17/88 (19%) of those allocated to the protectors refused to 


wear them. Complete compliance estimated by hours worn was 70 per cent and partial 


compliance 17 per cent.  


• Jantti (1996) stated that, of the 19 participants available at one year, 13 (68%) were still 


using hip protectors.  


• Of the subgroup of 45 individuals allocated to hip pads monitored in Lauritzen (1993), 


only 11 (24%) wore the protectors regularly.  


• In Kannus (2000), 31 per cent of those eligible declined to participate in the study, and a 


      further 71 out of 446 patients discontinued use during the study. Compliance in those who 


      agreed to participate in the study (assessed as the number of days the protector was 


       worn as a percentage of all available follow-up days) was 48 per cent (±29%, range <1 to 


      100%).  


• van Schoor (2003) used random visits to assess compliance. At one month 39 per cent 


were not compliant with wearing the protectors. This figure had risen to 55 per cent at six 


months and 63 per cent at one year. 


• Hubacher (2001) reported that for 384 allocated to the protector group, 138 were regular 


wearers, 124 discontinued wearing them and 122 refused to wear them. Even the 138 


'regular wearers' only wore the pads 49.1 per cent of the time.  


• Birks (2003) gave an overall compliance figure of 34 per cent.  


• Cameron (2001) stated total compliance was 57 per cent. At the end of the study only 37 


per cent were still regular wearers of the protectors.  
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• Meyer (2003) reported that the hip protectors were worn by 34 per cent of the intervention 


group participants.  


• Cameron (2003) approached 1,807 potential subjects living in their own homes and 34 


per cent of these agreed to participate. By two years, the end of this study, only 33-38 per 


cent of participants were wearing the protectors all the time.  


• In Villar (1998), of the 288 individuals approached only 141 consented to participate. Of 


      the 101 who received the protectors only 27 (27%) wore them throughout the 12 week 


     study period. In a breakdown of the reasons for non-compliance presented by Villar 


     (1998), discomfort and poor fit were the most common reasons for discontinued use. 


 


 


4. Complications (including skin damage/breakdown) 


• Ekman (1997) mentioned that the occurrence of skin irritation was used as a reason for 


non-compliance.  


• Villar (1998) reported three individuals who were unable to tolerate the special 


undergarments during a heat wave and also mentioned discomfort as the prime reason 


for non-compliance.  


• Kannus (2000) reported skin irritation or abrasion in 15 cases. In addition one person 


reported the protector caused swelling of the legs and another that it caused bowel 


irritation.  


• Hubacher (2001) reported that aches and pains and an uncomfortable feeling with 


wearing the protectors was given as a reason for non-compliance.  


• Minor skin irritation was reported in Cameron (2001), and Cameron (2003) reported minor 


skin irritation or infection caused by hip protectors in 16 users (5%).  


• Meyer (2003) reported five cases of skin irritation. In addition some of the care homes 


reported increased dependency of some of the residents at toileting, more difficulty in 


dressing and discomfort from wearing the protectors. 
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Appendix E: Evidence table 10: Hip protectors for the prevention of fracture in older people (reproduced 
from Parker et al, 2003) 
        


 
 
Study Methods Participants Interventions Results Quality (allocation 


concealment) & 
Comments 
 


Birks 2003 Randomisation of 
individual 
participants by a 
telephone 
randomisation 
service. 
 


366 community residents recruited as 
patients recovering from a hip fracture on 
orthopaedic wards of York District Hospital, 
England, or from the general population who 
had sustained a hip fracture in the past. 
Mean age: 80.0/80.2 years¹  
Proportion male: 12.6%. 
Inclusion criteria: aged over 70 years; have 
sustained one hip fracture; had to have one 
hip intact; able to give informed consent. 
Exclusion criteria: bed or chair-bound; had 
bilateral hip replacement; a clothing size of 
18 or above. 
 
 


Allocation to wear hip protectors or not 
(control group). 
Hip protectors from Robinson Healthcare 
Ltd that are equivalent to those of Safehip, 
Denmark. 


Length of follow-up: mean of 
14 months (range 6-41 
months). 
Outcomes 
Number of hip fractures. 
Number of other fractures. 
Compliance of wearing the 
protectors. 
Adverse effects of the 
protectors. 
 
Results 
1.Incidence of hip fractures, 
randomised by individual 
patient, hip pads n=6/182 vs 
n=2/184 control. 
RR 3.03 [0.62, 14,83]. 
2.Incidence of pelvic fractures 
Hip pads n= 3/182 vs n=0/184 
control. 
RR 7.08 [0.37, 136.04]. 
3.Incidence of other fractures, 
hip pads n=15/182 vs 17/184 
control. 
RR 0.89 [0.46, 1.73].  


A* 
 
Unpublished information 
made available from 
authors. 
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Appendix E: Evidence table 10: Hip protectors for the prevention of fracture in older people (reproduced 
from Parker et al, 2003) 
        
 
 
 
 
 
Study Methods Participants Interventions Results Quality (allocation 


concealment) & 
Comments 
 


Cameron 
2001 


Method of 
randomisation by 
numbered sealed 
opaque envelopes. 
  
 


174 living in residential care facilities in 
Sydney, Australia.  
Mean age: 85.6/84.0 years.  
All female. 
Inclusion criteria: aged 75 years and older; 
have had two or more falls in the last three 
months or one fall requiring hospital 
admission; at least one hip without prior 
surgery; able to understand English; have 
sufficient cognitive function to give informed 
consent; likely to continue to live at home for 
three months and to survive for at least one 
year; confirmation that the facility staff would 
assist with encouraging the participant to 
wear the protector. 


Allocation to wear hip protectors or not 
(control). 
Hip protectors equivalent to those of 
Safehip, Denmark. 
 


Length of follow-up: two years. 
Outcomes 
Number of hip fractures. 
Number of pelvic fractures. 
Number of other fractures. 
Compliance of wearing the 
protectors. 
Adverse effects of the 
protectors. 
Mortality. 
Falls. 
 
Results 
1.Incidence of hip fractures, 
randomised by individual 
patient, hip pads n=8/86 vs 
n=7/88 control. 
RR 1.17 [0.44, 3.08]. 
2.Incidence of pelvic fractures 
Hip pads n= 2/86 vs n=2/88 
control. 
RR 1.02 [0.15, 7.10]. 
3.Incidence of other fractures, 
hip pads n=4/86 vs 4/88 
control. 
RR 1.02 [0.26, 3.96]. 
4. Mortality, hip pads n=28/86 
vs n=28/88 control. 
RR 1.02 [0.66, 1.58]. 


A* 
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Appendix E: Evidence table 10: Hip protectors for the prevention of fracture in older people (reproduced 
from Parker et al, 2003) 
        
 
Study Methods Participants Interventions Results  Quality 


(allocation 
concealment) & 
Comments 


Cameron 
2003 


Method of 
randomisation by 
numbered sealed 
opaque envelopes.  


600 living in their own homes in Sydney, 
Australia.  
Mean age: 83.2/83.0 years. 
All female. 
Inclusion criteria: aged 74 years and over; in 
contact with aged care health services; at 
least two falls in the last three months or one 
fall requiring hospital admission; at least one 
hip without prior surgery; sufficient cognitive 
function to give informed consent; likely to 
continue to live at home for three months; 
likely to survive for at least one year; able to 
understand English.  


Allocation to wear hip protectors or not 
(control). 
Two adherence nurses fitted protectors 
and encouraged adherence with three 
visits, followed by two telephone contacts. 
Further visits or telephone contact if not 
adhering.  
Hip protectors equivalent to those of 
Safehip, Denmark. 
 


Length of follow-up: two years. 
Outcomes 
Number of hip fractures. 
Number of pelvic fractures. 
Number of other fractures. 
Compliance of wearing the 
protectors. 
Adverse effects of the 
protectors. 
Mortality. 
Number of falls. 
Results 
1.Incidence of hip fractures, 
randomised by individual 
patient, hip pads n=21/302 vs 
n=22/298 control. 
RR 0.94 [0.53, 1.68]. 
2.Incidence of pelvic fractures 
Hip pads n= 8/302 vs n=6/298 
control. 
RR 1.32 [0.46, 3.75]. 
3.Incidence of other fractures, 
hip pads n=23/302 vs 
n=21/298 control. 
RR 1.08 [0.61, 1.91]. 
4. Mortality, hip pads 33/302 
vs n=46/298 control. 
RR 0.17 [0.47, 1.07]. 


A* 
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Appendix E: Evidence table 10: Hip protectors for the prevention of fracture in older people (reproduced 
from Parker et al, 2003) 
        
Study Methods Participants Interventions Results  Quality 


(allocation 
concealment) & 
Comments 


Chan 2000 The method or 
randomisation was 
stated as 'taking 
draws literally'  
 


71 residents of nine nursing homes in 
Randwick, New South Wales, Australia. 
Mean age: not stated.  
Proportion male: not stated.  
 


Allocation to wear hip protectors or not 
(control group). 
Type of protector was locally made pads 
and pants. 


Length of follow-up: nine 
months. 
Outcomes 
Number of hip fractures. 
Falls. 
Compliance of wearing the 
protectors.  
 
Results 
1.Incidence of hip fractures, 
randomised by individual 
patient, hip pads n=3/40 vs 
n=6/31 control. 
RR 0.39 [0.11, 1.43]. 
 


B* 
 
Additional information 
supplied by authors via 
email. 


Ekman 1997 The selection of one 
nursing home for 
study was stated as 
being 'randomised'. 
This home's 
residents were 
offered external hip 
protectors and the 
incidence of hip 
fracture compared 
with three 'control' 
homes.  


744 residents of four nursing homes in 
Uppsala, Sweden. 
Mean age: 84 years. 
Proportion male: not stated.  
 


Allocation to wear hip protectors or not 
(control group). 
Type of protector was JOFA AB, Malung, 
Sweden. No special fixation method was 
used. 


Length of follow-up: 11 
months. 
Outcomes 
Number of hip fractures. 
Mortality. 
Falls. 
Compliance of wearing the 
protectors.  
 
Results 
1.Incidence of hip fractures, 
randomised by unit or nursing 
home, hip pads n=4/302 vs 
n=17/442 control. 
RR 0.34 [0.12, 1.01]. 
 


C* 
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Appendix E: Evidence table 10: Hip protectors for the prevention of fracture in older people (reproduced 
from Parker et al, 2003) 
        
Study Methods Participants Interventions Results Quality (allocation 


concealment) & 
Comments 


Harada 2001 Randomised by the 
room or ward 
number. 
 


164 residents of a nursing home in Japan. 
Mean age: 83.2 years.  
All female.  
 


Allocation to wear hip protectors or not 
(control). 
Hip protectors - Safehip, Denmark. 


Length of follow-up: 19 
months. 
Outcomes 
Number of hip fractures. 
Number of other fractures. 
Number of falls. 
Compliance with wearing the 
protectors. 
 
Results 
1.Incidence of hip fractures, 
randomised by unit or nursing 
home, hip pads n=1/88 vs 
n=8/76 control. 
RR 0.11 [0.01, 0.84]. 
2.Incidence of pelvic fractures 
Hip pads n= 0/88 vs n=0/76 
control. 
3.Incidence of other fractures, 
hip pads n=2/88 vs n=0/79 
control. 
RR 4.33 [0.21, 88.74]. 
 


C* 
 
Bone density was 
measured in all patients 
by ultrasonic evaluation 
of the calcaneal bone.  
Additional information 
supplied by the authors 
on method of 
randomisation and that 
no patients were 
excluded after 
allocation.  
 
 


Hubacher 
2001 
 
 
 
 
 
 
 
 
 
 
 
 
 


Randomised trial of 
20 nursing homes. 
For half of these 
homes 
randomisation of 
each participant was 
by 'computer'; for the 
other half the head 
of the nursing home 
randomised fall 
prone residents in 
'random order'. New 
patients to the home 
were assigned in 
order of their entry 


548 residents of 20 nursing homes in Zurich, 
Switzerland. 
Mean age: 85.5 years. 
Proportion male: 22%.  
 


Allocation to wear hip protectors or not 
(control group). 
Type of protector was Safehip, Denmark. 


Length of follow-up: 10 
months.  
Outcomes 
Number of hip fractures 
Number of pelvic fractures. 
Number of other fractures. 
Falls.  
Compliance of wearing the 
protectors. 
Adverse effects of the 
protectors. 
 
Results 
1.Incidence of hip fractures, 
randomised by individual 


Additional information 
supplied by trialists. 
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Appendix E: Evidence table 10: Hip protectors for the prevention of fracture in older people (reproduced 
from Parker et al, 2003) 
        
 
 
 
 


(even to the hip 
protector group, odd 
to the control group).  


patient, hip pads n=7/384 vs 
n=2/164 control. 
RR 1.49 [0.31, 7.12]. 
2.Incidence of pelvic fractures 
Hip pads n= 1/384 vs n=0/164. 


Study Methods Participants Interventions Results Quality (allocation 
concealment) & 
Comments 


Hubacher 
2001 cont. 


    control.
RR 1.29 [0.05, 31.40] 
3.Incidence of other fractures, 
hip pads n=7/384 vs n=3/164  
control. 
RR 1.00 [0.26, 3.81] 


C* 


Jantti 1996 Randomised trial by 
the opening of 
sealed envelopes for 
each patient in the 
study. 
  


72 residents of a municipal old people’s 
home in Tampere, Finland. 
Mean age: groups 85.5/84 years (range 71-
96). 
Proportion male: 11%. 


Allocation to wear hip protectors or not 
(control group) 
Hip protectors used were designed by first 
named author of study. Consisted of pants 
with pockets which contain a 2 cm thick 
pad of closed-cell polyethylene foam 
measuring 20 cm by 15 cm. 
 
 
 


Length of follow-up: 12 
months. 
Outcomes 
Number of hip fractures. 
Compliance of wearing the 
protectors 
 
Results 
1.Incidence of hip fractures, 
randomised by individual 
patient, hip pads n=1/36 vs 
n=5/36 control. 
RR 0.20 [0.02, 1.63]. 
2.Incidence of pelvic fractures 
Hip pads n= 0/36 vs n=2/36 
control. 
RR 0.20 [0.01, 4.03]. 
3.Incidence of other fractures, 
hip pads n=0/36 vs n=0/36 
control. 
4. Mortality, hip pads n=6/36 
vs n=8/36 control. 
RR 0.75 [0.29, 1.94]. 
 
 
 


B* 
 
By the end of the one-
year observation period, 
33 participants had been 
lost through death or 
permanent 
hospitalisation. 
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Appendix E: Evidence table 10: Hip protectors for the prevention of fracture in older people (reproduced 
from Parker et al, 2003) 
        
Study Methods Participants Interventions Results Quality (allocation 


concealment) & 
Comments 


Kannus 2000 Treatment units 
(number not 
reported) within 22 
community based 
health care centres 
were randomised by 
an independent 
physician using 
sealed envelopes to 
either receive the 
protectors or to act 
as a control group. 
Ratio of protector to 
control group 1:2. 
 


1,801 users of 22 community based health 
care centres in southern and central Finland.
Each centre had treatment units consisting 
of long-stay facilities or outpatient care units 
for supporting living at home. 
Mean age: 81/82 years.  
Proportion male: 23/21%.  
Inclusion criteria: ambulatory; aged 70 years 
or above; at least one identifiable risk factor 
for hip fracture (previous fall or fracture, 
impaired balance or mobility, use of walking 
aids; cognitive impairment; impaired vision; 
poor nutrition; or a disease or medication 
known to predispose people to falls and hip 
fractures). 
The patients in the protector group were, on 
average, one year younger (81 versus 82 
years, p=0.006), of lower weight (63.1kg 
versus 65.5 kg, p<001), lower body mass 
index (24.3 versus 25.1, p<0.001), more 
likely to have dementia (33% versus 26%, 
p=0.001), more likely to have a previous 
stroke, bleeding, or related central nervous 
system condition (21% versus 15%, 
p=0.002), more likely to have impaired 
mental status (p<0.001) and were more 
likely to have a history of previous falls 
(p<0.001). 


Allocation to wear hip protectors or not 
(control group) 
Type of protector was KPH hip protector, 
Respecta, Helsinki. Hip protectors were 
fixed in pockets in special underwear.  


Length of follow-up: 611 
person-years (mean 0.94 
years per individual) in the 
protector group and 1,458 
person-years (mean 1.27 
years per individual) in the 
control group. 
Outcomes 
Number of hip fractures. 
Number of pelvic fractures. 
Number of other leg fractures.
Number of other fractures. 
Falls. 
Compliance of wearing the 
protectors. 
Adverse effects of the 
protectors. 
 
Results 
1.Incidence of hip fractures, 
randomised by unit or nursing 
home, hip pads n=13/653 vs 
n=67/1148 control. 
RR 0.34 [0.19, 0.61]. 
2.Incidence of pelvic fractures 
Hip pads n=2/653 vs 
n=12/1148 control. 
RR 0.29 [0.07, 1.31]. 
3.Incidence of other fractures, 
hip pads n=23/653 vs 
n=59/1148 control. 
RR 0.69 [0.43, 1.10]. 
 
 


C* 
 
1,725 elderly adults 
were eligible for the trial. 
204 out of the 650 
randomised to the 
protector group and 94 
out of 1,075 randomised 
to the control refused to 
participate. Further 
dropouts in the protector 
group were deaths (51 
cases), became unable 
to walk (58), had a hip 
fracture (13), refused to 
continue (71) or other 
reasons (26). In the 
control group drop outs 
were deaths (137 
cases), became unable 
to walk (108), had a hip 
fracture (67), refused to 
continue (90) or other 
reason (36). To replace 
the dropouts, eligible 
adults were recruited 
from the waiting list over 
the study period (207 in 
the protector group and 
167 in the control 
group).  
Additional information 
supplied by trialists. 
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Appendix E: Evidence table 10: Hip protectors for the prevention of fracture in older people (reproduced 
from Parker et al, 2003) 
        


 Study Methods Participants Interventions Results  Quality 
(allocation 
concealment) & 
Comments 


Lauritzen 
1993 


Randomised trial by 
drawing a number to 
allocate 10 out of 28 
wards of a nursing 
home to receive 
protectors.  


665 residents of a nursing home in 
Copenhagen, Denmark. 
All aged above 69 years.  
Proportion male: 30%. 


Allocation to wear hip protectors or not 
(control group). 
Hip protectors used consisted of a outer 
shield of polypropylene and an inner part 
of Plastazote. Hip protectors were fixed in 
special underwear (Safehip, Denmark). 


Length of follow-up: 11 
months. 
Outcomes 
Number of hip fractures. 
Number of other fractures. 
Falls (subgroup). 
Compliance of wearing the 
protectors (subgroup).  
Results 
1.Incidence of hip fractures, 
randomised by unit or nursing 
home, hip pads n=8/247 vs 
n=31/418 control. 
RR 0.44 [0.20, 0.93]. 
2.Incidence of pelvic fractures 
Hip pads n=0/247 vs n=2/418 
control. 
RR 0.34 [0.02, 7.01]. 
3.Incidence of other fractures, 
hip pads n=15/247 vs 
n=25/418 control. 
RR 1.02 [0.55, 1.89]. 


B* 
 
Additional information 
supplied by trialists. 


Meyer 2003 
 
 
 
 
 
 
 
 
 
 
 
 
 
Meyer 2003 


Randomised 49 
clusters, each with 
more than 70 
residents. Nursing 
homes, or 
“independently 
working” wards of a 
large nursing home 
randomised using 
computer generated 
lists using random 
permuted blocks of 
four, six and 10 
using external, 
central telephone.  


942 residents of 42 nursing homes with 49 
clusters in Hamburg, Germany. 
Age: 70 or more. 
Proportion male: 14%. 
Inclusion criteria: aged 70 or more; not 
bedridden; living in the nursing home for 
more than three months. 


Allocation of 25 clusters to receive 
structured education of staff based on 
social learning theory, 60-90 minute 
session in small groups, (covered 
effectiveness of hip protectors, factors 
known to reduce use, strategies for 
successful implementation); educational 
material for residents, relatives and 
physicians; one nurse from each 
intervention cluster delivered same 
education programme to residents 
individually or in small groups. Nursing 
staff encouraged to wear hip protectors for 
these sessions. Free hip protectors 
provided to intervention groups.  


Length of follow-up: 18 
months. 
Outcomes 
Number of hip fractures. 
Number of other fractures. 
Falls. 
Mortality. 
Compliance of wearing the hip 
protectors. 
Reasons for non-compliance: 
Hospital admissions. 
Fall related medical 
consultations. 
Quality of life. 
Costs. 


A* 
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Appendix E: Evidence table 10: Hip protectors for the prevention of fracture in older people (reproduced 
from Parker et al, 2003) 
        
cont. 
 
 
 
 


 Control: nominated study co-ordinator for 
each control cluster (n=24) received 10 
minute session with information and 
demonstration of hip protector and  


 
Results 
1.Incidence of hip fractures, 
randomised by unit or nursing 
home, hip pads n=21/459 vs  


   provided with two free hip protectors for 
demonstration purposes. 
Hip protectors (Safehip, Denmark). 


n=42/483 control. 
RR 0.53 [0.32, 0.87]. 
2.Incidence of pelvic fractures 
Hip pads n=1/459 vs n=3/483 
control. 
RR 0.35 [0.04, 3.36]. 
3.Incidence of other fractures, 
hip pads n=38/459 vs 
n=35/483 control. 
RR 1.14 [0.74, 1.78]. 


 


van Schoor 
2003 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Randomised in 
blocks of four after 
stratification for sex 
and age using 
computer generated 
random lists. 
  
 


561 residents of apartment homes, homes 
for the elderly and nursing homes in 
Amsterdam, Holland.  
Mean age: 84.8/85.7 years. 
Proportion male: 11%. 
Inclusion criteria: 70 years and over; low 
bone density and/or high risk for falling (BUA 
40 dB/MHz or less; or BUA 40-60 dB/MHz 
and at least two risk factors for falling; or 
BUA 60-70 dB/MHz and at least three risk 
factors for falling). Risk factors for falling 
were one or more falls in the previous six 
months; dizziness on standing up from a 
chair in the last two weeks; sustained a 
stroke with neurological impairment; urinary 
incontinence; low physical activity; impaired 
mobility; cognitive impairment.  
Exclusion criteria: completely immobile; 
previous hip fracture; or with a hip prosthesis 
on both sides. 


Allocation to wear hip protectors or not 
(control). 
Hip protectors were Safehip, Denmark. 
 


Mean length of follow-up: 69.6 
weeks. 
Outcomes 
Number of hip fractures. 
Number of pelvic fractures. 
Number of other fractures. 
Compliance of wearing the 
protectors. 
Adverse effects of the 
protectors. 
Mortality. 
Falls. 
Results 
1.Incidence of hip fractures, 
randomised by individual 
patient, hip pads n=18/276 vs 
n=20/285 control. 
RR 0.93 [0.50, 1.72]. 
2.Incidence of pelvic fractures 
Hip pads n=2/276 vs n=3/285 
control. 
RR 0.69 [0.12, 4.09]. 
3.Incidence of other fractures, 
hip pads n=14/276 vs 
n=11/285 control. 
RR 1.31 [0.61, 2.84] 
4. Mortality, hip pads n=83/276 


A* 
 
6.8% of the participants 
lived in apartment 
houses for the elderly, 
often with access to 
facilities in a home for 
the elderly nearby. 
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Appendix E: Evidence table 10: Hip protectors for the prevention of fracture in older people (reproduced 
from Parker et al, 2003) 
        
 vs n=79/285 control. 


RR 1.08 [0.84, 1.41]. 
Study Methods Participants Interventions Results Quality (allocation 


concealment) & 
Comments 


Villar 1998 ‘Randomised’ – no 
details of method 
given. 
 


141 residents in 31 rest homes in Dorset, 
UK. 
Age: range 64 – 98 years.  
All female. 
Exclusion criteria: dementia; communication 
problems; previous pressure sores; general 
practitioner unwilling to involve participant; 
dress size 18 or above (no suitable 
undergarment available). 


Allocation to wear hip protectors or not 
(control). 
Hip protectors (Safehip, Denmark) made 
of an outer layer of polypropylene with an 
inner Plastazote lining were sewn into 
special underwear. 


Length of follow-up: 12 weeks. 
Outcomes 
Number of hip fractures. 
Number of falls on hip. 
Compliance of wearing the hip 
protectors. 
 
Results 
Incidence of hip fracture nil. 


B* 
 
This was a feasibility 
study set up as a pilot 
for a randomised trial of 
hip protectors. The 
primary aim was to 
evaluate compliance 
and reasons for non-
compliance.  
 


Other additional studies on compliance with hip protectors 
Study   Methods Settings Participants    Intervention Results Quality (allocation


concealment) & 
Comments 


Cameron 
2000 
 


Randomised 
controlled trial that 
assessed the effect 
of hip protectors on 
fear of falling.  


Community-dwelling 
Australian setting. 


131 women aged 75 years 
or more who had two or 
more falls or one fall 
requiring hospital admission 
in the previous year.  


The intervention group were 
issued with hip protectors and 
were encouraged to use them 
for two years by a home visiting 
adherence nurse (approximately 
monthly visits).  
Outcomes: fear of falling and 
falls efficacy. Adherence with the 
use of the hip protectors was 
reported, but there was no 
description of how adherence 
was measured. 


Adherence with the use of 
hip protectors was described 
as ‘not complete’ but only 
8% of subjects were 
completely non-adherent.  
This adherence rate was 
reported as being ‘higher 
than reported by others’ but 
there was concern that 
assessing this outcome only 
four months into a wear 
period of two years might 
not reflect long-term 
maintenance rates. 


The lack of description 
regarding how 
adherence was defined 
and measured is a 
weakness of the study 
with regard to the 
assessment of this 
outcome. Also, cost was 
not a consideration for 
these trial participants, 
as the hip protector 
equipment was provided 
free of charge. This may 
be a potential barrier to 
use in non-trial 
populations. 


Pakkari 1998 
 


Before and after 
study designed to 
assess the 
acceptability and 


Finnish nursing homes. 19 ambulatory nursing home 
residents at high risk of 
fracture. All eligible residents 
were approached and 


Participants were fitted with the 
hip protectors and staff were 
given instruction on their use. 
Caregivers recorded wearing 


12/19 (63%) of the eligible 
residents agreed to use the 
protector for six months. 
There were worn on 93% of 


No real data was 
provided to support the 
conclusions drawn as 
this observational study 
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from Parker et al, 2003) 
        


compliance with hip 
protectors in 
ambulatory, 
institutionalised 
elderly people. 


invited to participate. hours and waking time in 
research diaries. Attitudes of the 
study subjects and caregivers 
were noted. 


the subjects’ active days, 
and for 91% of the waking 
time on those active days 
(=11 hours/day + 4). There 
were mostly positive 
comments regarding their 
use by both staff and 
subjects. The main concern 
was that the required tight fit 
reduced the ability for 
independent toileting.  
The authors concluded that 
attitude, education and staff 
motivation may be factors in 
achieving good compliance. 


had no control group 
against which the effect 
of lack of staff motivation 
or support could be 
assessed. Hence these 
conclusions should be 
considered with caution. 


van Schoor 
2002 
 


Systematic review of 
the published 
literature to assess 
the determinants of 
compliance with hip 
protectors. 


No settings specifically 
stated, presumably all 
settings included. 


Included all types of studies 
that assessed the use of hip 
protectors in adults aged 65 
years and over. 14 studies 
were included in the review. 


Searched three electronic 
databases: PubMed, Embase 
and the Cochrane Library for 
studies which measured 
compliance or primary 
acceptance of hip protectors.  


Primary acceptance of hip 
protectors was low to 
moderate (37-72%) and 
compliance with their use 
ranged from 20-92% in the 
included studies. 
Measurement of compliance 
was often unclear and many 
difference definitions were 
used.  
Most of the included studies 
were in nursing home 
settings. Unclear if these 
compliance results would 
thus be generalisable to 
community dwelling 
populations. 


No specific search of 
Medline. Also did not 
note which parts of the 
Cochrane Library were 
searched, but 
presumably both the 
CENTRAL trials register 
and the Cochrane 
database of systematic 
reviews. Two reviewers, 
but no description of 
quality assessment or 
data extraction methods. 


Villar 1998 
 


Prevalence study 
that aimed to assess 
compliance with the 
use of hip 
protectors. It was 
undertaken as a 
feasibility study for a 
planned randomised 
trial of the efficacy of 
hip protectors. 


31 rest homes in the UK. 101 participants allocated to 
the intervention arm of the 
pilot randomised trial. The 
ages of the participants 
ranged from 64-98 years. All 
were women. 


Each of the participants was 
fitted with three pairs of protector 
pads sewn into specially 
designed undergarments. 
Randomly timed fortnightly visits 
were made to assess 
compliance for 12 weeks. 


27/101 (27%) wore the hip 
protectors for the full 12 
week period. 54/101 women 
worn the device for less than 
a week. The reasons for 
non-compliance were 
usually poor fit or discomfort. 
The authors concluded that 
compliance could be 
increased with modification 


No practical suggestions 
made to how the comfort 
and ease of use issues 
could be overcome 
whilst still ensuring the 
necessary firm fit.  
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of the pads and garment to 
enhance fit, comfort and 
ease of use. 
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Appendix E: Evidence table 1 risk factors 
 
Study  Population/setting


 
Methods Results Quality & comments  


AGS/BGS 2001 
Guidelines and 
Perell review 


All settings including inpatient. The Perell review was written following the AGS 
guidelines and refers to such guidelines. Risk factors 
are summarised. Perell refers to Rubenstein’s review of 
risk factors and reports the mean RR ( OR) for each 
factor. The AGS guideline refers to individual studies 
(16) and reports the same figures. No details on study 
design are given.  
 
Perell review illustrates other studies that have 
examined risk factors. Two are not referred to in the 
AGS guidelines: 
• Rawsky: review of 100 studies and reports the 


frequency of selected intrinsic risk factors but no 
RR reported. All settings were included. 


• Connell carried out a review of extrinsic risk factor 
studies but no summary statistics are reported. 


 


Mean RR/OR (range) 
Muscle weakness=  4.4 (1.5-10.3) 
History of falls=        3.0 (1.7-7.0) 
Gait deficit=              2.9 (1.3-5.6) 
Balance deficit=        2.9 (1.6-5.4) 
Use of assist dev=    2.6 (1.2-4.6) 
Visual deficit=           2.5 (1.6-3.5) 
Arthritis=                   2.4 (1.9-2.9) 
Impaired ADL=         2.3 (1.5-3.1) 
Depression=             2.2 (1.7-2.5) 
Cog impairment=      1.8 (1.0-2.3) 
Age>80=                   1.7 (1.1-2.5) 


AGS/BGS Guidelines 
All study designs used: cohort, 
case control and cross sectional 
 
Quality: this guideline was 
evaluated with the AGREE 
(appraisal of guidelines for 
research and evaluation) 
instrument. The following scores 
for the specified six domains are 
given below. The quality of the 
result is represented by a higher 
percentage. 
1. Scope and purpose   77% 
2. Stakeholder involvement 58% 
3. Rigour of development 81% 
4. Clarity of expression 66% 
5. Applicability 55% 
6. Editorial independence 50% 
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Appendix E: Evidence table 1 risk factors 
 
Prospective cohort studies  
Study Population/setting Methods Results Quality & comments 
Malmivaara 1993 
Finland 


Community dwelling sub 
sample of general population 
study. 
N=3909 aged 60 years and 
over (n=1769 men, n=2140 
females) 
N= 244 injuries from falls 
(n=68 men, n=176 females) 
 


Risk factors - postal questionnaire included socio-
demographic, mental and physical health. 
Outcome measurement - follow-up period for eight-11 
years. Data source for injurious falls obtained from 
National Hospital Discharge Register. 


Relative risk (95%CI) 
Widows over 64 years: 2.7 (1.00-7.00) 
Anti-anxiety drugs: 
Men                2.9 (1.15-7.09) 
Women          1.7 (1.09-2.68) 
History of MI/cardiovascular disease: 
Men                2.7 (1.84-8.72) 
Women           3.3 (1.68-6.59) 
Male diabetics 3.5 (1.07-11.60 


Quality: low  
No details of participation rates 
and percentage at follow-up. 
Response and recall bias for the 
identification of risk factors 
No details of (n) for each sub 
group. 


O’Loughlin 1993  
Canada 
 


Community dwelling, aged 65 
and over randomly selected 
from Quebec electoral list. 
N=417 (75%) agreed to 
participate 
N=409 (98%) included in final 
analysis 
N=119 fallers (197 falls) 


Risk factors - at home interviewer administered 
questionnaire with telephone interview every four weeks 
for 48 weeks. Stable and time varying exposure 
variables related to demographic information, physical 
activity, mobility, ADL and others were measured by self-
report. Previous 12 months falls history also obtained. 
Outcome measurement - a memory aid calendar was 
provided in which participants placed a label on the date 
of a sustained fall. 


Incidence rate ratios: IRR (95%CI) 
Variables associated with increased rate of 
falls 
Dizziness                   2.0 (1.3-2.8) 
≥10 activities  
in past week              2.0 (1.3-3.0) 
Activity limited days   1.9 (1.3-2.6) 
Trouble walking  
400m                         1.6 (1.2-2.4) 
Trouble bending        1.4 (1.0-2.0) 
2ndry analysis with  history of fall = 2.0 (1.5-
2.7) 
Independent predictors of injurious falls 
Stroke                        2.4 (1.3-4.5) 
Activity limited days   2.2 (1.4-3.6) 
≥10 activities  
in past week              2.1 (1.1-3.8) 
Respiratory disorder  1.7 (1.1-2.8) 
 
 
 
 


Quality: medium  
Method of measurement of risk 
factors and falls relying on self-
report and memory (recall bias). 
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Appendix E: Evidence table 1 risk factors 
 
 
Study Population/setting Methods Results Quality & comments 
Tinetti 1995 
USA 


Community dwelling aged 72 
and over. 
N=1103 (79% agreed to 
participate) 
N= 927 at follow-up  
N=96 (10%) reported 2 or 
more falls. 
 


Risk factors - baseline data included socio-demographic, 
health status, Folstein mini-mental state (FMMS), 
physical performance, sensory impairment, medications, 
incontinence and functional dependence. Face-to-face 
interview method. 
Outcome measurement - falls were recorded by self-
report using a falls calendar daily that  was posted to 
researchers monthly for one year and follow-up face-to-
face interview. 
 


Relative risks  RR (95%CI) 
FMMS <20            2.6 (1.7-4.0) 
Insulin                   2.2 (1.2-4.1) 
Arm strength imp. 2.2 (1.5-3.2) 
Gait deficit      Range 2.2- 3.0 
Functional dependence 2.0 (1.3-3.1) 
>2 chronic conds. 1.9 (1.3-2.8) 
Impairment           1.8 (1.1-2.9) 
Self rated health   1.8 (1.2-2.6) 
Chronic dizziness 1.7 (1.1-2.5) 
Vision imp >50%   1.6 (1.1-2.4) 
Vision and Hearing 
Psychotropic        1.4 (1.1-1.8) 
>5 medications     1.3 (1.1-1.6) 
 


Quality: high  


Tinetti 1995 
USA 


Community dwelling aged 72 
and over. 
N=1103 (79% agreed to 
participate) 
N= 927 at follow-up  
N=96 (10%) reported 2 or 
more falls. 
Same data set as above. 


Risk factors - baseline data included socio-demographic, 
health status, Folstein mini-mental state (FMMS), 
physical performance, sensory impairment, medications, 
incontinence and functional dependence. Face-to-face 
interview method. 
Outcome measurement - falls were recorded by self-
report using a falls calendar daily that  was posted to 
researchers monthly for one year and follow-up face-to-
face interview. 
 


Adjusted odds ratio (95%CI) 
Serious injury resulting from a fall: entire 
cohort: 
FMMS <26           2.2 (1.5-3.2) 
> 2 chron. Cond.     2.0 (1.4-2.9) 
Balance/gait score 
<12/22                  1.8 (1.3-2.7) 
Body mass index 
<22                        1.8 (1.2-2.5) 
Serious injury resulting from a single fall 
FMMS <26            2.4 (1.6-3.5) 
Female                  1.9 (1.1-3.1) 
Body mass index 
<22                        1.8 (1.2-2.6) 
> 2 chron. Cond.       1.5 (1.1-2.1) 
 
 


Quality: high  
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Appendix E: Evidence table 1 risk factors 
 
Study Population/setting Methods Results Quality & comments 
Northridge 1996 
USA 


Community dwelling, aged 60-
93  with a fall history in the 
previous year.  
N=325 participants at baseline 
n=315 at follow-up 
N= 109 at least one fall 
N= 56 experienced a second 
fall 
N=26 experienced three or 
more falls. 


Risk factors - baseline data included socio-demographic, 
physical exam, neuromuscular performance, vision and 
mental status. Data were collected from interview 
questionnaire, physician examination, clinical tests. 
Outcome measurement - pre-paid postcards, weekly for 
one year with telephone prompting. 


Adjusted odds ratio (95%CI) 
(One) non-environmental fall (n=58) 
Parkinson’s            7.66 (1.15-51.1) 
Home alone  
>10 hours per day  2.36 (1.20-4.61) 
(One) environmental fall (n=51) 
Arthritis                   2.60 (1.32-5.09) 
(Two) non-environmental falls (n=31) 
Arthritis                   2.69 (1.12-6.50) 
(Two) environmental falls (n=25) 
Arthritis                   2.87 (1.17-7.04) 
 


Quality: medium  
Only previous fallers included. 
Subjective self-report assessment 
of functional status and ADL 
independence-response bias. 


Koski 1998 
Finland 


Community dwelling aged 70 
and over.   
N=942 (>85%) agreed to 
participate 
N=785 participated in final 
data collection 
Participants categorised as 
disabled (n=222) or 
independent (n=151) 
N=373 reported falls. 


Risk factors - data collection included socio-
demographic, functional ability, physical factors, health 
indicators, history of falls. Various methods of data 
collection including postal questionnaire, clinical 
measurements, medical records 
Outcome measurement - telephone contacts, falls diary 
and medical records over a two-year period. 


Disabled                 OR (95%CI) 
Low body mass 
Index                      4.1 (1.20-8.24) 
Benzodiazepines   2.4 (1.01-5.87) 
Acuity (<0.3)          2.3 (1.18-4.63) 
Impaired gait          2.2 (1.11-4.17) 
Divorced, widowed 
or unmarried         2.2 (1.09-4.40) 
Poor distant visual 
Independent 
Insomnia                4.1 (1.70-9.79) 
Peripheral neuropathy 2.5 (1.13-5.71) 
 
 
 
 
 
 
 


Quality: high  
Data analysis only included fallers. 
Recall bias/ measurement bias. 


 
 
 
 
 
 
 


Appendix E Table 1: Risk Factors                               Page 4
  
 







Clinical practice guideline for the assessment and prevention of falls in older people 
        


Appendix E: Evidence table 1 risk factors 
 
Study Population/setting Methods Results Quality & comments 
Stalenhoef 1998 
Netherlands 


Community dwelling aged 70 
and over. 
N=1238 (75% agreed to 
participate) N=311 selected 
due to intensive assessment 
required (one in four sample 
obtained). 
Final at baseline n= 311 
N=287 at follow-up 
N=98 fallers 
N=198 falls. 


Risk factors - home safety checklist. Same data set as 
Stalenhoef (2002). 
Outcome measurement - telephone follow-up every six 
weeks for a period of 36 weeks. 


Odds ratio (95%CI) 
Hazards associated with falls occurring in 
the entrance hall of homes: 2.5 (1.4-4.6) 
Other environment hazards not 
significant 


 


Cesari 2002 
Italy 


Community dwelling admitted 
to home care programme 
aged 65 and over. N=5570 
(95% participated) 
N=1997 falls at follow-up. 


Risk factors - MDS-HC assessment data set. 
Outcome measurement: fall events within 90 days. 


Odds ratio (95%CI) 
Wandering             2.38 (1.81-3.12) 
Gait problems        2.13 (1.81-2.51) 
Depression            1.53 (1.36-1.73) 
Environmental hazards 1.51 (1.34-1.69) 


No details of how outcome was 
measured. 


Brown 2000 
USA 


Community dwelling aged 65 
and over. Subjects were 
participants in the study of 
osteoporotic fractures (SOF) 
N=9704 at baseline  
N=7847 at follow-up for SOF 
study 
N=6049 (77.1%) at visit five 
follow-up for this study. 


Risk factors - urge urinary and stress incontinence 
Outcome measurement - incident falls.  Postcards sent 
out four-monthly with telephone follow-up. Data collected 
between 1994-1996. 


Odds ratio (95%CI) 
Weekly or more frequent urge incontinence 
was associated independently with falls: 
1.26 (1.14-1.40) 
Weekly or more frequent stress incontinence 
was not associated with falling: 1.06 (0.95-
1.19) 


Multivariate model with adjustment 
for all factors. 
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Appendix E: Evidence table 1 risk factors 
 
Study Population/setting Methods Results Quality & comments 
Tromp 1998 
Netherlands 


Community dwelling aged 65 
and over. 
N=1508 (87% agreed to 
participate) 
N=1469 (97%) at follow-up  
Single falls n= 464 (32%) 
Recurrent fallers n=217 (15%). 


Risk factors - baseline interview with questionnaire 
component including socio-demographic, physical 
function, ADL, functional performance, falls history. 
Outcome measurement – self-reported falls history at 
three-year follow-up interview.  
See Tromp 2001 for further study. 


Adjusted odds ratio (95%CI) 
Risk profile for recurrent falls 
Incontinence   1.8 (1.2-2.7) 
Low physical performance 
1.2    (1.1-7.4) 
Low physical activity 1.2 (1.0-3.4) 


Quality: medium  
Follow-up for three years, outcome 
status identified by self-reported 
falls history therefore predictor 
status may have changed. 


Cumming 2000 
Australia 


Community dwelling aged 65 
and over.N=418 (79%) able to 
participate for Falls Efficacy 
Scale 
Other data excluded  
( see  excluded studies) 
N=169 fell during follow-up.  


Risk factors – socio-demographic, falls efficacy scale 
(o=low 100=high), falls history ADL from self-report 
during interview-administered questionnaire. 
Outcome measurement - daily falls calendar posted 
monthly to researchers for a period of one year. 


Adjusted hazard ratio (95%CI) 
Falls Efficacy Scale ≤ 75 (n= 88) =2.09 
(1.31-3.33) 


Quality: high 
Subjects divided into sub 
categories based on scores and 
previous reported categorisation. 


Gill 2000 
USA 


Community dwelling aged 72 
and over. 
N=1103 (79% agreed to 
participate) 
N=822 at follow-up 
N=520 participants reported  a 
fall  
N=1110 total falls 
(same data set as Tinetti et al 
1995). 
 
 


Risk factor - environmental hazards were assessed at 
baseline and one year later. 
Outcome measurement - falls were recorded by self-
report using a falls calendar daily that was posted to 
researchers monthly for three years (99% completion 
rate). 


Proportional hazards ratio HR (95%CI) 
Carpet folds or tripping hazard = 
2.33 (1.15-4.72) 
All other = ns. 


Quality: high 
At follow-up 188 had died, 93 had 
been admitted to nursing homes 
Follow-up period three years but 
environmental assessment at 
baseline and one year. 


Covinsky 2001 
USA 


Retirement community 
dwelling 70 years and over. 
N=667/ N=557 at follow-up 
(84%) 
N=122 (22% reported a fall). 
  


Risk factors - baseline interview data included falls 
history, socio-demographic, health status, ADL, and 
physical examination. 
Outcome measurement – follow-up one year and final 
interview conducted with previous years fall history 
reported. 


Univariate/ multivariate regression: odds 
ratio (95%CI) 
Model one: 
History of falls         3.15 (2.00-4.95) 
Model two: 
Abnormal mobility   3.06 (1.93-4.86) 
Unbalanced /dizzy  1.96 (1.25-3.07) 
Model three: 
Abnormal mobility   2.64 (1.64-4.26) 
Fall history              2.42 (1.49-3.93) 
Unbalanced /dizzy  1.83 (1.16-2.89) 


Quality: low  
Retrospective falls history at 
follow-up. Recall bias. 
Subjective self-rated risk factor 
identification. 
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Appendix E: Evidence table 1 risk factors 
 
Study Population/setting Methods Results Quality & comments 
Tromp 2001 
Netherlands 


Community dwelling aged 65 
and over. 
N=1374 (94% agreed to 
participate) 
N=1285 (93%) completed all 
four data points. 
Single falls n= 281 (22%) 
Recurrent fallers n=146 (11%). 


Risk factors - baseline interview with questionnaire 
component, including socio-demographic, physical 
function, ADL, functional performance, falls history and 
fear of falling.  
Outcome measurement - participants completed a falls 
diary weekly that was posted to researchers every three 
months for a period of one year. 


Odds ratio (95%CI) Risk profile model 
Single fallers: 
Previous falls         2.6 (2.0-3.3) 
Incontinence          1.8 (1.4-2.4) 
Visual impairment  1.7 ( 1.3-2.3) 
Benzodiazepines    1.6 (1.2-2.3) 
Recurrent fallers: 
Previous falls         3.1 (2.2-4.4) 
Visual impairment  2.6 (1.8-3.8) 
Incontinence          2.3 (1.6-3.2) 
Functional limitation  1.7 (1.6-3.3) 
 
 


Quality: high  


Biderman 2002 
Israel 


Community dwelling aged 60 
and over.  
N=361 (64% agreed to 
participate).  
N=283 at follow-up (78%) 
N=155 frequent fallers. 
 


Risk factors - data collection included socio-
demographic, functional ADL, self-rated health and 
physical activity, falls history, depressive symptoms 
(GDS) and elderly falls screening test (EFST) from 
interview questionnaire. 
Outcome measurement - retrospective falls history by 
self-report at one year follow-up. 


Relative risk    RR   (95%CI) 
ADL limitations     6.23 (3.51-11.04) 
ADL 2 or more 
limitations              5.89(2.76-12.54) 
Poor health 
 (self rated)            4.82 (1.19-19.6) 
Female                  3.93 (1.57-9.87) 
Depression            2.83(1.50-5.34) 
>3 chronic  
diseases                2.27(1.02-5.05) 
Physical activity  
(self rated)             2.19(1.16-4.14) 
 


Quality: medium  
Retrospective falls history at 
follow-up. Recall bias 
Subjective self-rated health and 
physical activity. 
 


Ensrud 2002 
USA 
 


Community dwelling females 
aged 65 and over. 
N=8127 (93% participated) 
N= 6301 at follow-up (77%) 
N= 2241 (28%) reported falling 
once 
N=917 (11%) experienced 
frequent falls. 
 
 
 
 
 


Risk factors - medication history from participant and 
drug categorisation by physicians. Socio-demographic, 
function including gait speed,  ADL, mini mental state 
examination, and geriatric depression scale and BMD. 
Outcome measurement - participants were contacted 
every four months by postcard or telephone for 
frequency of falls for a period of one year. 


Multivariate analysis adjusted for 
confounders. Relative risk (95%CI) 
One fall: 
Benzodiazepines   1.34 (1.09-1.63) 
Anticonvulsants     1.75 (1.13-2.71) 
Frequent falls: 
Benzodiazepines    1.51 (1.14-2.01) 
Antidepressants     1.54 (1.14-2.07) 
Anticonvulsants      2.56 (1.49-4.41) 
 


Quality: medium  
Incompleteness of data, losses to 
follow-up. 
Self-reported falls history over four 
months. 
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Appendix E: Evidence table 1 risk factors 
 
Study Population/setting Methods Results Quality & comments 
Leveille 2002 
USA 


Community dwelling females 
aged 65 and over, living at 
home with disabilities.  
N=1002 (71% agreed to 
participate) 
N= 940 (93%) at one year 
follow-up. 
N=366 reported a fall at the 
end of year one 
N=2078 total falls for the 
three-year study period.  


Risk factors - pain classification was described in terms 
of location and intensity measured with a 0-10 numerical 
rating scale (NRS). A cut off of four differentiated those 
with mild or no pain (0-3) and moderate/severe pain  (4-
10). 
Outcome measure - interviews at home every six 
months for three years, participants were asked about 
their falls history. 


Odds ratio (95%CI) 
One or more falls:   
Moderate/severe pain 1.36 (1.02-1.82) 
Widespread pain     1.66 (1.25-2.21) 
Recurrent falls: 
Moderate/severe pain 1.54 (1.01-2.35_ 
Widespread pain      2.97 (1.45-6.08) 


Quality: medium  
Retrospective falls history at 
follow-up. 
 


Stenbacka 2002 
Sweden 


Community dwelling. Data 
from population study 
(N=4023) age range 20-89. 
Age range 60-89= 
N=1148 at baseline 
N=109 sustained one injurious 
fall 
N=107 >2 falls. 
 


Risk factors - postal questionnaire including socio-
demographic, alcohol consumption, use of hypnotics or 
sedatives. 
Outcome measure - one or more falls leading to 
hospitalisation or death from inpatient register records 
and death register records during a one-year follow-up. 


Relative risks  RR(95%CI) 
Age >80    Range  3.95- 5.85 
Men (n=31) 
Earlier injuries  2.48 (1.19-5.13) 
Living alone     2.02 (1.09-3.73) 
Women (n=78) 
High alcohol  
consumption    2.13 (1.05-4.32) 
Sedatives/hypnotics  1.50 (1.03-2.19) 


Quality: medium  
Response and recall bias 
(questionnaire). 
Confounding: outcome status of 
death. 


van Schoor 2002 
Netherlands 


Community dwelling aged 55 
and over. 
N=1437 (95% agreed to 
participate) 
N=1437 at follow-up. 
N=370 recurrent fallers. 


Risk factors - cognitive tests were determined at 
baseline with: mini-mental state examination(MMSE), 
Raven’s coloured progressive matrices (RCPM), coding 
task (CT) and 15-word test (15WT). Memory was tested 
with modified version of auditory verbal learning test. 
Outcome measure - falls were recorded by self-report or 
proxy, using a falls calendar weekly and mail to 
researchers every three months for three years, with 
telephone reminder.  
 


Odds ratio     OR (95%CI) 
Recurrent falls 
15WT/Age >75  1.12 ( 1.05-1.19)  


Quality: medium  
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Appendix E: Evidence table 1 risk factors 
 
Study Population/setting Methods Results Quality & comments 
Wood 2002 
UK 


Community dwelling 
participants with a diagnosis of 
Parkinson’s Disease. Age 
ranges 54-92 (mean 75) 
77% agreed to participate 
resulting in n=109 
N=74 fallers. 


Risk factors - baseline assessment included: 
Falls history, demographic information, disease severity, 
gait and balance function, visual acuity, cardiovascular 
function, bone density. 
Outcome measurement - participants were given a set of 
weekly pre-paid postcards in which to record the number 
of falls sustained during that week. These were then 
returned weekly for the duration of one year. Fallers 
were followed up and circumstances of the fall were 
determined. 


Independent predictors for falling 
Logistic regression OR (95%CI) 
Dementia                 6.7 (1.1-42.5) 
Loss of arm swing   4.3 (1.3-13.7) 
Previous falls           4.0 (1.3-12.1) 
Each year of disease 1.3 (1.1-1.6) 
 


Quality: medium  
Subjective rating scales used for 
health status and disease severity. 


EXTENDED AND COMMUNITY DWELLING 
Leipzig 1999 
USA reported 


Systematic review and meta 
analysis (1975-1993). All 
settings although 
predominantly community 
dwelling and extended care 
N= 40 studies. 


Risk factors – benzodiazepines, antidepressants, 
neuroleptics, hypnotics or sedatives, other psychotropic 
drugs. 
Outcome measurement - fallers and recurrent fallers. 


Fixed effect model 
Comparison of pooled ORs and pooled RRs 
from cohort studies. 
Psychotropics n=11 studies 
OR                         RR 
1.66 )1.40-1.97)    1.35 (1.22-1.48) 
Antidepressants n=11 studies 
1.62 (1.23-2.14)     1.27 (1.12-1.44) 
Neuroleptics n=10 studies 
1.90 (1.35-2.67)     1.31 (1.15-1.49) 
Sedatives/hypnotics n=9 studies 
1.25 ((0.98-1.60)    1.12 (0.99-1.26) 
Benzodiazepines n=8 studies 
1.40 (1.11-1.76)     1.20 (1.07-1.36) 
Tricyclics n=8 studies 
1.40 (0.96-2.02)     1.16 (0.99-1.35) 
   


Quality: medium 
All settings. 
Limited database search. 
All study designs included 
although cohort design as sub 
group analysis. 
Minimal adjustment for 
confounders, dosage or duration 
of therapy. 
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Appendix E: Evidence table 1 risk factors 
 
Study Population/setting Methods Results Quality & comments 
Leipzig 1999 
USA reported 


Systematic review and meta 
analysis (1975-1993). All 
settings although 
predominantly community 
dwelling and extended care 
N= 29 studies. 


Risk factors - cardiac drugs: 
Thiazides, loop diuretics, Digoxin, nitrates, beta 
blockers, calcium channel blockers, ACE inhibitors, 
centrally acting antihypertensiveces, type 1A 
antiarrythmics. 
Analgesics: 
narcotics, NSAIDs, Aspirin, unclassified. 
Outcome measurement - fallers and recurrent falls. 


Cardiac drugs Odds ratio (95%CI) 
 
All studies: 
Type 1A antiarrythmics: n=10 studies 
1.59 (1.02-2.48) 
Digoxin: n=17 studies 
1.22 (1.05-1.42) 
Any diuretic: n=26 studies 
1.08 (1.02-1.16) 
Cohort studies 
Digoxin: n=9 studies 
1.29 (1.01-1.65) 
Community 
Any diuretic: n=13 studies 
1.07 (1.00-1.15) 
Digoxin: n=9 studies 
1.21 (1.01-1.44) 
Extended care 
Nil significant 
Analgesic: 
Nil significant 
Multiple medication use 
N= 14 studies 
Single fallers/ ≥3 drugs: 
4/11 significant OR: range 1.57-3.16 
Single fallers/ ≥4 drugs: 
3/9 significant OR: range 2.07-2.9 
Recurrent fallers ≥3 drugs: 
3/4significant OR: range 2.02-3.16 
Recurrent fallers ≥4 drugs: 
4/5 significant OR: range 1.71-2.91 
 


Quality: medium 
All settings. 
Limited database search. 
All study designs included 
although cohort design as sub 
group analysis. 
Minimal adjustment for 
confounders, dosage or duration 
of therapy. 
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Appendix E: Evidence table 1 risk factors 
 
Study Population/setting Methods Results Quality & comments 
Lowery 2000 
UK 


Community dwelling. 
(n=21)and extended care 
(n=41) 
N=65 dementia patients. 
Mean age 78.3 
95% (n=62) at follow-up 
N=44 >1 fall 
N=12 > 5 falls. 


Risk factors - MMS, psychiatric history, physical 
examination. Multidisciplinary assessment by an 
occupational therapist using the environmental hazards 
checklist blind to contents of diary. 
Outcome measurement - falls and circumstances were 
reported over a three-month period using a weekly diary 
completed by carers.  


Differences between exposed and non-
exposed and outcome status was explored 
using Mann-Whitney U test and association 
between number and individual 
environmental hazards tested with 
Spearman’s rank correlation analysis. 
Results 
Significant difference between number of 
environmental hazards found in own home 
(mean 5.4) compared to extended care 
environment (mean 1.8) MWU Z=4.16, 
p=0.0001. 
Number of environmental hazards and 
individual hazards =ns 


Quality: high 
Small sample size. 
Short length of follow-up. 
 


EXTENDED CARE 
Thapa 1996 
USA 


Extended care settings. 
N=1228 residents of 12 
nursing homes over 65 years 
of age, n=725 non-ambulatory 
and n=503 ambulatory. 
N=548 fallers (n=1585 falls). 


Risk factors - baseline data included demographic, body 
mass index, cognitive impairment, psychotropic drugs, 
previous falls history obtained from staff and resident 
records (minimum data set MDS). 
Outcome measurement - nursing home incident reports, 
MDS, hospital records for a period of one year. 
 
 
 
 
 
 
 
 


Non-ambulatory       IDR (95%CI) 
Fewer mobility 
Limitations           2.92 (1.07-7.99) 
Male gender         2.62 (1.31-5.26) 
Lowest tertile BMI 2.47(1.28-4.78) 
Previous fall         2.23 (1.14-4.37) 
Ambulatory 
Psychotropic drugs 2.49(1.43-4.33) 
 


Quality: high  
Follow-up ceased with occurrence 
of study event. 
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Appendix E: Evidence table 1 risk factors 
 
Study Population/setting Methods Results Quality & comments 
Ray 2000 
USA 


Extended care setting.  
N=2510 residents aged 65 and 
over 
N=853 (34%) had at least one 
day of benzodiazepine use 
during follow-up. 
N= 3706 falls.  


Risk factors - benzodiazepine use from records was 
categorised as current, recent, none and users classified 
by dose, duration and elimination half-life.  Other data 
from MDS. 
Outcome measurement - incident reports and medical 
records. Follow-up continued until participant exited the 
facility or there was a change in antidepressant use 
status. Mean follow-up = 225 days. 


Adjusted rate ratio (95%CI) 
Recent user        1.23 (1.07-1.42) 
Current user       1.44  (1.33-1.56) 
Dose 2-8mg        range 1.30-1.38 
>8mg                   2.21 (1.89-2.60) 
Days since start: 
<7 days               2.96 (2.33-2.75) 
7-29 days            2.23 (1.64-3.03) 
>30 days             1.30 (1.17-1.44) 
Elimination half-life  
12-23 hours         1.45 (1.33-1.59) 
>24 hours             1.73 (1.40-2.14)  


Quality: high  


Bueno-Cavanillas 
2001 
Spain 


Extended care settings. N=190 
residents of two nursing 
homes aged 65 and over.  
N=72 fallers / 
N=106 falls (n=63 extrinsic 
falls n=43 intrinsic falls). 


Risk factors - baseline data included socio-demographic, 
dependence, psychological, physical, falls history, gait, 
balance and strength obtained from medical records, 
carers and self-report from participants, clinical 
examination. 
Outcome measurement - records with details of ‘intrinsic’ 
and ‘extrinsic’ causes for a period of one year.  


Density ratio: DR (95%CI) 
Independent risk factors 
Intrinsic falls:  
Dementia                   6.2 (1.7-23.3) 
Antidepressants        5.7 (1.5 –22.0) 
Neuroleptics              4.5 (1.6-12.6) 
Romberg incorrect     4.0 (1.2-13.3) 
Diabetes                    3.8 (1.6-9.0) 
Sitting down incorr    3.4 (1.5-7.6) 
Cardiotonic glycoside  2.9 (1.2-6.9) 
Slow pace                 2.6 (1.2-5.3) 
Previous falls            1.9 (1.3-2.9) 
Extrinsic: 
Oral bronchodilators  5.6 (1.6-19.7) 
Diabetes                    4.1 (1.9-8.8) 
Neuroleptics               3.2 (1.6-6.6) 
 


Quality: low  
9% dropout rate. 


Kallin 2002 
Sweden  


Extended care setting. 
N=83 (n=58 females, n=25 
men) 
N= 52 fallers (at least once), 
Total falls n=163. 


Risk factors - baseline data included functional clinical 
tests, medications, cognitive, depression and mini-
mental state. A physician or a physiotherapist assessed 
all participants. 
Outcome measurement - falls were reported by staff to 
researcher, and standardised form completed for a 
follow-up period of one year. 


Odds ratio (95%CI) 
One time fallers: 
Impaired vision     5.85 (1.14-30.08) 
Antidepressants   4.66 (1.23-17.59) 
Recurrent fallers: 
Antidepressants   6.31 (1.60-24.93) 
Previous fall         4.65 (1.48-14.60) 
Age                       1.12 (1.02-1.23) 


Quality: low  
Small sample. 
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Appendix E 2013 Review protocols and 
evidence tables  


Review protocols 


 Details  


Review question 1 


What assessment tool or process should be 
used to identify modifiable and non-
modifiable risk factors for falling while in 
hospital? Does this method vary by 
underlying pathology? 


GDG wanted to change 
‘assessment’ to ‘screening’ and 
change the focus from the 
patients underlying pathology to 
the setting in which patients are 
admitted to. The GDG felt 
focusing on the setting was 
more appropriate than focusing 
on the patient's underlying 
pathology, since NHS care has 
shifted away from segregating 
patients based on their 
pathology. 


Objectives 


To establish  


 How patients should be assessed for 
risk factors, and which assessment 
tools, if any, should be used 


 Whether methods of assessment 
should differ for subgroups with 
underlying pathology 


 Who should conduct the assessment 


 When and how often should patients 
be assessed 


In order to enable implementation of 
appropriate primary or secondary prevention 
interventions/strategies 


Change assessment to 
screening 


Language English  


Study design   RCT  


Status Published papers (full papers only)  


Population 
Inpatient 


Older adult 


 


Intervention 
Clinical signs and symptoms 


Assessment tools 


 


Comparator 
Standard care 


No assessment 


 


Outcomes 


 Rate of falls (Rates, number of fallers).  


 Severity of falls and complications 
consequent of the fall. 


 Mortality. 


 Patient satisfaction and experience. 


 Quality of life (e.g. fear, confidence and 


  
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functioning). 


 Activities of daily living 


 Adherence to falls prevention strategies 
(patient, healthcare professionals and 
other staff). 


 Resource use and costs (e.g. length of 
stay). 


Other criteria for 
inclusion/exclusion 


of studies 


Include: 


 English language, primary research in full 
text  


 Cross sectional, Cohort,  Case-control, 
RCT designs 


 Tools/processes that assess risk factors 
for inpatient falls  


Exclude: 


 Fracture risk assessment tools 


 Tools/processes for use in a community 
setting 


 


Review strategies 


 The appropriate NICE methodology 
checklist will be used as a guide to 
appraise the quality of individual studies 


 Data on all included studies will be 
extracted into evidence tables 


 Where statistically possible, a meta-
analytical approach will be used to give 
an overall summary effect 


 Where possible all key outcomes from 
evidence will be presented in GRADE 
profiles or modified profiles and further 
summarized in evidence statements 


 Sub-group analysis will be undertaken for 
underlying pathologies  where 
appropriate 


  


 


 
 Details 


Review 
question 2 


What interventions reduce older patients' risk and/or the severity of a fall in 
hospital, compared with usual care? Which interventions are the most effective? 
Does the intervention vary by underlying pathology? 


Objectives 
To identify the best interventions/strategies for reducing the risk and/or severity of 
a fall 


Language English 


Study design RCT, Cohort, Systematic reviews, case control, before/after studies 


Status Published papers (full papers only) 


Population 
Inpatient 


Older adult 


Intervention 


Any intervention to reduce the risk or severity of an inpatient fall such as: 


 Hip protectors  


 Podiatric interventions 


 Bed rails 


 Hand rails 
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 Ergonomic interventions 


 Bed/floor alarms 


 Low beds 


 Monitoring/surveillance systems 


 Flooring 


 Identifying wrist bands/door plates/bed signs 


Comparator Standard care, other interventions 


Outcomes 


 Rate of falls (Rates, number of fallers).  


 Severity of falls and complications consequent of the fall. 


 Mortality. 


 Patient satisfaction and experience. 


 Quality of life (e.g. fear, confidence and functioning). 


 Activities of daily living 


 Adherence to falls prevention strategies (patient, healthcare professionals and 
other staff). 


 Resource use and costs (e.g. length of stay). 


Other criteria 
for inclusion/ 
exclusion of 


studies 


Include 


 English language, primary research in full text  


 RCT or cohort design, systematic reviews 


 Interventions delivered in the inpatient setting 


 All lengths of stay 


Exclude 


 Interventions not delivered in the inpatient setting 


 Non comparative studies 


Review 
strategies 


 The NICE methodology checklist for RCTs will be used as a guide to appraise 
the quality of individual studies 


 Data on all included studies will be extracted into evidence tables 


 Where statistically possible, a meta-analytical approach will be used to give an 
overall summary effect 


 All key outcomes from evidence will be presented in GRADE profiles or 
modified profiles and further summarized in evidence statements. 
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 Details 


Review question 
3 


What are the education and information needs of patients and their carers after a 
hospital-based falls risk assessment, or a fall in hospital?  


Objectives 


To determine what information should be provided to patients and their carers 
about falls prevention prior to discharge:  


 After a hospital based falls risk assessment 


 After a sustaining a fall in hospital 


In order to promote primary and secondary prevention.  


Language English 


Study design All studies 


Status Published papers (full papers only) 


Population Older adult 
Inpatient 


Intervention Information provided to patients and their carers. 


Comparator NA 


Outcomes 


 Rate of falls (Rates, number of fallers).  


 Severity of falls and complications consequent of the fall. 


 Mortality. 


 Patient satisfaction and experience. 


 Quality of life (e.g. fear, confidence and functioning). 


 Activities of daily living 


 Adherence to falls prevention strategies (patient, healthcare professionals and 
other staff). 


 Resource use and costs (e.g. length of stay). 


Other criteria for 
inclusion/exclusi


on of studies 


Include: 


 Patient experiences during inpatient management of falls risk. 


 Identified patient needs/information during inpatient management of falls risk.  


Exclude: 


 Studies not focused on patient experience or needs  


 Any patient education intervention related to a hospital based fall or fall risk 
assessment (as this will be part of Q2) 


Review 
strategies 


 Appropriate NICE methodology checklists (depending on the study design) 
will be used as a guide to appraise the quality of individual studies 


 Data on all included studies will be extracted into evidence tables 


 All key outcomes from evidence will be presented and further summarized in 
evidence statements 
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Evidence tables 


 


 Records identified through 
database searching 


(n =1445) 


Additional records identified 
through other sources 


(n =20) 


Records screened  
(n =1485)  


) 


Records excluded 
(n =1415) 


Full-text articles assessed 
for eligibility 


(n =70) 
Full-text articles excluded  


(n =57) 
Reasons- 


No predictive values (n=22) 
Not inpatient setting (n=9) 


Systematic review (n=3) 
Excluded by GDG (n=23) Studies included in 


analysis 
(n =13) 
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Inpatient assessment: Evidence tables  


Reference Chu (1999) 


Study type Retrospective case control 


Number of patients N=102  


Prevalence 50% 


Patient 
characteristics 


Medical inpatients who did or did not fall during their inpatient stay. Hong Kong.  


Mean age of fallers= 77.8 years 


Mean age of non fallers= 77.5 years 


Type of test Clinical risk factors, Clinical risk factors and functional performance 


Assessed within 48hrs of a fall by physician and physiotherapist 


Reference standard Falls 


Cut off value Clinical risk factors 


Lower limb weakness (<MRC grade 4) 


Psychoactive drug use 


Clinical and Functional performance 


Lower limb weakness (<MRC grade 4) 


Tandem walk 2 m (>2 errors) 


Sensitivity and 
Specificity 


Sensitivity= 49% (CI= 35-63) 


Specificity= 90% (CI= 79-97) 


Sensitivity= 84% (CI= 71-93) 


Specificity= 76% (CI= 65-88) 


Positive and negative 
predictive values 


PPV= 83% (CI= 65-94) 


NPV= 64% (CI= 52-75) 


PPV= 78% (CI= 65-88) 


NPV= 83% (CI= 69-92) 


Other validity 
measures 


Not reported 


Source of funding Queen Mary Hospital Charitable trust Training and Research Assistance Scheme.  


Study quality & 
additional comments 
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Reference Eagle (1999) 


Study type Prospective 


Number of patients 98 


Prevalence 30%  


Patient 
characteristics 


Patients admitted to a rehabilitation ward and a geriatric medical ward 


Type of test Functional reach, Morse Fall Scale, Clinical Judgement (nurses were asked to state yes or no in response to the question ‘is your 
patient at risk of falls in the near future?’) 


Assessed 3-5 days into the inpatient stay by nurse.  


Reference standard Falls documented on incident forms, defined as when patients were found on the floor, or assisted to the floor when a fall could not 
be prevented 


Cut off value Clinical judgement 


Yes responses 


Sensitivity and 
Specificity 


Sensitivity= 76% (CI= 56-90) 


Specificity= 49% (CI= 37-62) 


Positive and negative 
predictive values 


PPV= 39% (CI= 26-52) 


NPV= 83% (CI= 68-93) 


Other validity 
measures 


Not reported 


Source of funding Not stated 


Study quality & 
additional comments 


Scores for clinical judgement did not reach the threshold set by the GDG (sensitivity and specificity >70%) but has been retained for 
completeness, as clinical judgement did meet the threshold in another study (Chu, 1999). 


Scores for Functional Reach and Morse Fall Scale did not reach the threshold in this study or any of the included studies. 
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Reference Haines (2006) 


Study type Prospective 


Number of patients N= 122 (phase 1) 


N= 316 (Phase 2) 


Prevalence 22% 16 falls per 1000 patient days 


Patient 
characteristics 


Recruited from a randomised controlled trial, and conducted at a rehabilitation and aged care hospital, Australia 


Mean age= 80 years 


Type of test STRATIFY, Peter James Centre Falls Riak Assessment Tool (PJC-FRAT: assessors used their clinical judgement to identify if the 
participant had a risk factor resulting in a decision to deploy 4 interventions intervention. Participants were not provided with the 
recommended interventions during the study period) 


Performed on admission and repeated as required. STRATIFY repeated on a weekly basis.  


Reference standard Falls 


Cut off value PJC-FRAT Recommendation of an alert card 


Sensitivity and 
Specificity 


Phase 1 


Sens= 73% (CI= 61-83) 


Spec= 75% (CI= 69-80) 


Phase 2 


Sens= 58% (CI= 45-68) 


Spec= 66% (CI= 60-71) 


Positive and negative 
predictive values 


Phase 1 


PPV= 46% (CI=37-56) 


NPV= 91% (CI=86-94) 


Phase 2 


PPV= 33% (CI=25-42) 


NPV= 84% (CI= 78-89) 


Other validity 
measures 


Event rate data also reported 
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Source of funding Department of Human Services, Aged Care Division, Victoria Branch, Australia.  


Study quality & 
additional comments 


STRATIFY scores did not reach the threshold set by the GDG (sensitivity and specificity >70%) 


Only PJC-FRAT alert card scores met the threshold and are included in the analysis  
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Reference Haines (2009) 


Study type Prospective 


Number of patients 1123 


Prevalence 18% 206 participants fell during the study period 


Patient 
characteristics 


Recruited from 17 inpatient geriatric and rehabilitation units in Australia 


Mean age= 75 years 


Type of test Physiotherapist clinical judgement- Physiotherapists performed a routine assessment and were then asked if they thought the patient 
would experience one or more falls during their inpatient stay. Response was yes or no 


Performed during initial assessment 


Reference standard Fall documented on incident reports 


Cut off value Yes responses 


Sensitivity and 
Specificity 


Sensitivity= 61% (CI= 54-67) 


Specificity= 82% (CI= 80-85) 


 


Data also provided individually for each hospital site, and as event rates 


Positive and negative 
predictive values 


PPV= 44% (CI= 0.38-0.50) 


NPV= 90% (CI= 0.88-0.92) 


 


Data also provided individually for each hospital site, and as event rates 


Other validity 
measures 


Not reported 


Source of funding Not stated 


Study quality & 
additional comments 


Scores for clinical judgement did not reach the threshold set by the GDG (sensitivity and specificity >70%) but has been retained for 
completeness, as clinical judgement did meet the threshold in another study (Chu, 1999). 
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Reference Heinze (2008) 


Study type Prospective cohort 


Number of patients 560 


Prevalence 11% 7.6 per 1,000 patient days 


Patient 
characteristics 


Recruited from a geriatric hospital in Germany 


Age m=82, SD= 7.3, range= 56-99 


Type of test Care Dependency Scale (CDS), Hendrich Fall Risk Model (HFRM) 


Perforemd within 24hrs of admission by staff nurses 


Reference standard Number of falls (or patient discovered sitting or lying on floor) recorded on an incident sheet 


Cut off value ≥ 3 ≥ 11 


Sensitivity and 
Specificity 


Sensitivity= 97% (61/63, CI= 89-100) 


Specificity= 10% (48/497, CI= 7-13) 


Sensitivity= 75% (47/63, CI= 62-85) 


Specificity= 47% (237/497, CI= 43-52) 


Positive and negative 
predictive values 


PPV= 12% (CI=0.09-0.15) 


NPV= 96% (CI= 0.86-1.00) 


PPV= 15% (CI= 0.11-0.20) 


NPV= 94% (CI= 0.90-0.96) 


Other validity 
measures 


Internal consistency: Kruder Richardson 20= 0.30 


Source of funding None stated 


Study quality & 
additional comments 


CDS scores did not reach the threshold set by the GDG (sensitivity and specificity >70%). 


HFRM did not reach the threshold set by the GDG (sensitivity and specificity >70%) but has been retained for completeness, as 
HFRM did meet the threshold in another study (Hendrich, 1995). 
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Reference Hendrich (1995) 


Study type Retrospective 


Number of patients 102 fallers 


236 non-fallers (controls) 


Prevalence 30% 


Patient 
characteristics 


Falls recorded in case notes forms in a 1 month period and controls were randomly selected from the pool of non-fallers for the same 
month from a teaching hospital, USA 


Mean age not stated 


Type of test Hendrich Fall Risk Model 


Patient chart review on admission and 24hrs prior to the fall. Performed by registered nurses.  


Reference standard Falls as recorded in case notes 


Cut off value 3 


Sensitivity and 
Specificity 


Sensitivity= 77% (79/102, CI=68-85) 


Specificity= 72% (169/236, CI=65-77) 


Positive and negative 
predictive values 


PPV= 54% (CI=46-62) 


NPV= 88% (CI=83-92) 


Other validity 
measures 


Not reported 


Source of funding Not stated 


Study quality & 
additional comments 
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Reference Maeda (2009) 


Study type Prospective 


Number of patients N= 72  


Prevalence 38% 


Patient 
characteristics 


Hemiplegic stroke patients consecutively admitted to a rehabilitation centre hospital 


Mean age= 67.6 years 


Mean length of stay= 83 days 


Type of test Berg Balance Scale 


Reference standard Falls as documented in the patients’ medical record 


Cut off value 29 


Sensitivity and 
Specificity 


Sensitivity= 80% (CI= 65 to 98) 


Specificity= 78% (CI= 65 to 91) 


Positive and negative 
predictive values 


PPV= 69% (CI= 51 to 86) 


NPV= 88% (CI= 76 to 99) 


Other validity 
measures 


None 


Source of funding None stated 


Study quality & 
additional comments 
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Reference Marschollek (2009) 


Study type Prospective 


Number of patients 110 


Prevalence 24% 


Patient 
characteristics 


Inpatients treated in the Department of Geriatric Medicine, Germany 


Aged between 45 and 90 years. Mean age= 80 years. 


Type of test Model 1: Clinical assessment (Timed get up and go (TUG), STRATIFY, Barthel Index) 


Model 2: Clinical assessment (as above) with additional sensory measurement data (triaxial accelerometer),  


Unclear when performed or by whom. Clinical assessment was compulsory at the hospital. 


Reference standard Falls 


Cut off value Unclear 


Sensitivity and 
Specificity 


Model 1 


Sensitivity= 38% (CI= 20-59) 


Specificity= 97% (CI= 92-100) 


Model 2 


Sensitivity= 58% (CI= 37-77) 


Specificity= 100% (CI= 96-100) 


Positive and negative 
predictive values 


Model 1 


PPV= 83% (CI= 0.52-0.98) 


NPV= 84% (CI= 0.75-0.90) 


Model 2 


PPV= 100% (CI= 0.78-1.00) 


NPV= 88% (CI= 0.80-0.94) 


Other validity 
measures 


Not reported 


Source of funding Not stated 


Study quality & 
additional comments 


Originally 119 participants were included, but 9 had to be excluded due to failure in the sensory measurement technology. 


Scores for clinical assessment did not reach the threshold set by the GDG (sensitivity and specificity >70%) but has been retained for 
completeness, as clinical judgement did meet the threshold in another study (Chu, 1999). 


 







Falls NICE clinical guideline DRAFT appendix E (2013)       Page 15 of 84 


 
Reference Myers (2003) 


Study type Prospective cohort 


Number of patients 226 


Prevalence 15% 


Patient 
characteristics 


Recruited from two aged care and rehabilitation wards within an acute care tertiary teaching hospital in Australia 


Type of test Berryman (modified), Schmid, Clinical observation 


Performed at least 24hrs after admission. Nurses provided clinical judgement. Research assistant completed fall tools 


Reference standard Number of falls documented on hospital incident forms 


Cut off value Clinical Observation 


Sensitivity and 
Specificity 


Sensitivity= 88% (CI= 73-97) 


Specificity= 26% (CI= 20-33) 


Positive and negative 
predictive values 


PPV= 17% (CI= 0.12-0.24) 


NPV= 93% (CI= 0.82-0.98) 


Other validity 
measures 


Not reported 


Source of funding Not stated 


Study quality & 
additional comments 


Berryman and Schmid scores did not reach the threshold set by the GDG (sensitivity and specificity >70%). 


Clinical observation did not reach the threshold set by the GDG (sensitivity and specificity >70%) but has been retained for 
completeness, as clinical judgement did meet the threshold in another study (Chu, 1999). 


 







Falls NICE clinical guideline DRAFT appendix E (2013)       Page 16 of 84 


 
Reference Nanda (2011) 


Study type Retrospective development of new tool 


Number of patients 136 fallers 


89 non fallers 


Prevalence 60% 


Patient 
characteristics 


Geriatric-psychiatric inpatients who had or had not fallen during their inpatient stay. USA 


Fallers mean age= 80.4, range 60-98 


Non-fallers mean age= 80.1, range 62-97 


Type of test Falls Risk Assessment in Geriatric-psychiatric Inpatients to Lower Events (FRAGILE) 


Review of medical records by researchers 


Reference standard Falls documented in patient records 


Cut off value Probablility of falling ≥0.5 


Sensitivity and 
Specificity 


Sensitivity= 92% (125/136, CI= 0.86-0.96) 


Specificity= 83% (74/89, CI= 0.74-0.90) 


Positive and negative 
predictive values 


PPV= 89% (125/140, CI= 0.83-0.94) 


NPV= 87% (74/85, CI= 0.78-0.93) 


Other validity 
measures 


Not reported 


Source of funding Not stated 


Study quality & 
additional comments 
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Reference Rapport (1993) 


Study type Prospective 


Number of patients 32 


Prevalence 47% 


Patient 
characteristics 


Males who were non ambulatory and had sustained a right hemisphere stroke 


Mean age= 62.31 years, range= 47-74 


Type of test Falls Assessment Questionnaire with additional measure of behavioural impulsivity 


Test conducted by nurses, unclear when test was performed 


Reference standard Falls as documented on hospital incident forms 


Cut off value >0.49 >.55 


Sensitivity and 
Specificity 


Sensitivity= 100% (CI= 78-100) 


Specificity= 59% (CI= 33-82) 


Sensitivity= 80% (CI= 52-92) 


Specificity= 82% (CI= 57-96) 


Positive and negative 
predictive values 


PPV= 68% (CI= 45-86) 


NPV= 100% (CI= 69-100) 


PPV= 80% (CI= 52-96) 


NPV= 82% (CI= 57-96) 


Other validity 
measures 


None reported 


Source of funding Rehabilitation R&D merit review grant 


Study quality & 
additional comments 
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Reference Vassallo (2008) 


Study type Prospective observational study 


Number of patients 200 


Prevalence 26% 


Patient 
characteristics 


Recruited from one rehabilitation ward of a rehabilitation hospital admitting elderly patients in the UK 


Age m= 80.9 


Type of test STRATIFY, Downton Falls risk tool, Clinical Observation of wandering 


Performed within 48hrs of admission by clinician  


Reference standard Falls 


Cut off value Clinical Observation of wandering 


High risk= observation of any one or more behaviours (defined by the paper) within 48hrs of admission. 


Sensitivity and 
Specificity 


Sensitivity= 43% (22/51, CI= 29-58) 


Specificity= 91% (135/149, CI= 85-95) 


Positive and negative 
predictive values 


PPV= 61% (22/36, CI= 0.43-0.77) 


NPV= 82% (135/164, CI= 0.76-0.88) 


Other validity 
measures 


Not reported 


Source of funding Not stated 


Study quality & 
additional comments 


Clinical observation did not reach the threshold set by the GDG (sensitivity and specificity >70%) but has been retained for 
completeness, as clinical judgement did meet the threshold in another study (Chu, 1999). 
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Reference Walsh (2010) 


Study type Prospective 


Number of patients Phase 1 (Predictive accuracy): N= 130 


Phase 2 (intra-rater reliability): N= 25 


Phase 3 (inter-rater reliability): N= 35 


Prevalence 5% 10.7 falls per 1000 patient bed days 


Patient 
characteristics 


Consecutive admissions from acute medical and surgical wards, Australia 


Phase 1: Mean age= 75, range= 29-97 


Phase 2: Mean age= 76, range= 42-90 


Phase 3: Mean age= 75, range= 29-94 


Type of test STRATIFY, Western Health Falls Risk Assessment (WHeFRA) 


Performed by nurses on all current inpatients.  


Reference standard Falls 


Cut off value 10 13 


Sensitivity and 
Specificity 


Sensitivity= 86% (CI= 42-100) 


Specificity= 77% (CI= 69-84) 


Sensitivity= 86% (CI= 42-100) 


Specificity= 92% (CI= 86-96) 


Positive and negative 
predictive values 


PPV= 18% (CI= 7-35) 


NPV= 99% (CI= 94-100) 


PPV= 38% (CI= 15-65) 


NPV= 99% (CI= 95-100) 


Other validity 
measures 


Intra-rater reliability (N=25) 


ICC= 0.94 (CI= 0.86-0.97) 


Kappa values also provided 


Inter-rater reliability (N=35) 


ICC= 0.78 (CI= 0.61-0.88) 


Kappa values also provided 


Event rates also provided 
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Source of funding Victorian Department of Human Services Quality Improvement Fund 


Study quality & 
additional comments 


STRATIFY scores did not reach the threshold set by the GDG (sensitivity and specificity >70%). 
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Inpatient assessment: GRADE tables 


Acute Setting 


Studies N 
Index 
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Sens 


(95% 
CI) 


Spec 
(95% 
CI) 


PPV 


(95% 
CI) 


NPV 


(95% 


CI) 


Quality 


Hendrich Fall Risk Model 


Score >3 


1 


Hendrich (1995) 
338 HFRM ≥3 VS


1,2
 S


3
 NS S


4
 NS 30 79 67 23 169 


77 


(68-85) 


72 


(65-77) 


54 


(46-62) 


88 


(83-92) 
V LOW 


Western Health Falls Risk Assessment 


Score >10 


1 


Walsh (2010) 
130 


WHeFRA score 
>10 


S
2,5


 S3 NS S
4
 NS 5 6 28 1 95 


86 


(42-
100) 


77 


(69-84) 


18 


(7-35) 


99 


(94-
100) 


V LOW 


Score > 13 


1 


Walsh (2010) 
130 


WHeFRA score 
>13 


S
2,5


 S
3
 NS S


4
 NS 5 6 10 1 113 


86 


(42-
100) 


92 


(86-96) 


38 


(15-65) 


99 


(95-
100) 


V LOW 
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TP= True Positive (the number of patients identified as being at risk of falling who fell) 


FP= False Positive (the number of patients identified as being at risk of falling who didn’t fall) 


FN= False Negative (the number of patients identified as not being at risk of falling who fell) 


TN= True Negative (the number of patients identified as not being at risk of falling who didn’t fall) 


S= Serious, downgraded one place 


VS= Very serious, downgraded two places 


NS= Nothing serious, not downgraded 


 


1= Retrospective review,  


2= Researches were not blinded to patients fall status 


3= Includes patients under the age of 50 


4= Wide confidence intervals 


5= Staff may have intervened to prevent falls during the study period 
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Non-Acute Setting 


Studies N 
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CI) 


Quality 


Berg Balance Scale 


Score = 29 


1 


Maeda (2009) 
72 


Berg Balance 
Scale score 29 


S
1,2


 NS NS S
3
 NS 38 22 10 5 35 


82 


(65-98) 


78 


(65-91) 
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88 
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LOW 


Falls Assessment Questionnaire 


Score >0.49 


1 


Rapport (1993) 
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1,2
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3
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59 


(33-82) 


68 


(45-86) 
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LOW 


Score >0.55 


1 


Rapport (1993) 
32 


FAQ plus 
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impulsivity 
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Risk >0.55 


S
1,2
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3
 NS 47 12 3 3 14 


80 


(52-92) 


82 
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80 
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Clinical Observation/Assessment 


Observation of wondering behaviour 


1 


Vassallo (2008) 
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wandering 
behaviours 


S
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43 
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82 


(76-88) 
LOW 


1 


Eagle 
98 


Clinical 
judgement 


S
2
 S


3
 NA S


4
 NA 30 22 35 7 34 


76 
(56-90) 


49 
(37-62) 


39 
(26-52) 


83 
(68-93) 


V LOW 
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Peter James Centre Falls Risk Assessment Tool (PJC-FRAT) 


Recommendation of an Alert Card 


1 


Haines (2006) 


122 Alert card 


S
2
 S


4
 NS NS NS 


22 52 61 19 184 
73 


(61-83) 


75 


(69-80) 


46 


(37-56) 


91 


(86-94) 
LOW 


316 Alert card 22 41 83 30 162 
58 


(45-68) 


66 


(60-71) 


33 


(25-42) 


84 


(78-89) 


TP= True Positive (the number of patients identified as being at risk of falling who fell) 


FP= False Positive (the number of patients identified as being at risk of falling who didn’t fall) 


FN= False Negative (the number of patients identified as not being at risk of falling who fell) 


TN= True Negative (the number of patients identified as not being at risk of falling who didn’t fall) 


S= Serious, downgraded one place 


VS= Very serious, downgraded two places 


NS= Nothing serious, not downgraded 


 


1= Lack of researcher blinding 


2= Staff may have intervened to prevent falls during study period 


3= Wide confidence intervals 


4= Includes patients under the age of 50 


5= Retrospective review 
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Mixed/Unclear setting 


Studies N 
Index 


 


L
im


it
a


ti
o


n
s
 


In
d


ir
e
c
tn


e
s
s
 


In
c
o
n


s
is


te
n


c
y
 


Im
p


re
c
is


io
n
 


O
th


e
r 


P
re


-t
e


s
t 
P


ro
b


. 


TP FP FN TN 


Sens 


(95% 
CI) 


Spec 
(95% 
CI) 


PPV 


(95% 
CI) 


NPV 


(95% 


CI) 


Quality 


Falls Risk Assessment in Geriatric-Psychiatric Inpatients to Lower Events (FRAGILE) 


Scores >0.05 


1 


Nanda (2011) 
225 FRAGILE >.05 VS


1,2
 NS NS NS NS 60 125 15 11 74 


92 


(86-96) 


83 


(74-90) 


89 


(83-94) 


87 


(78-93) 
LOW 


Clinical Assessment/observation 


Clinical Judgement 


1 


Myers (2003) 
226 


Clinical 
judgement 


S
2,3


 NS NS S
4
 NS 15 30 142 4 50 


88 


(73-97) 


26 


(20-33) 


17 


(12-24) 


93 


(82-98) 
LOW 


1 


Haines (2009) 
1123 


Clinical 
judgement 


S
2,3


 NS NS S
4
 NS 18 125 161 81 756 


61 


(54-67) 


82 


(80-85) 


44 


(38-50) 


90 


(88-92) 
LOW 


Clinical assessment using TUG, STRATIFY and Barthel index 


1 


Marsholleck 
(2009) 


110 


Clinical 
assessment 
using TUG, 
STRATIFY and 
Barthel index 


S
2,3


 NS NS S
4
 


Missing 
data 


24 10 2 16 82 
38 


(20-59) 


97 


(92-
100) 


83 


(52-98) 


84 


(75-90) 
LOW 


Clinical assessment and sensory measurement data 


1 


Marscholleck 
(2009) 


110 


Clinical 
assessment 
and sensory 
measurement 
data 


S
2,3


 NS NS S
4
 


Missing 
data 


24 15 0 11 84 
58 


(37-77) 


100 


(96-
100) 


100 


(78-
100) 


88 


(80-94) 
LOW 


Clinical risk factors 
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1 


Chu (1999)  
102 


Clinical risk 
factors 


VS
1,2


 NS NS S
4
 NS 50 25 5 26 46 


49 


(35-63) 


90 


(79-97) 


83 


(65-94) 


64 


(52-75) 
V LOW 


Clinical risk factors and functional performance 


1 


Chu (1999) 
102 


Clinical and 
functional 
performance 


VS
1,2 


 NS NS S
4
 NS 50 43 12 8 39 


84 


(71-93) 


76 


(65-88) 


78 


(65-88) 


83 


(69-92) 
V LOW 


Hendrich Falls Risk Model  


Score >3 


1 


Heinze (2008) 
560 HFRM >3 S


2,3
 NS NS S


4
 


Missing 
data 


11 61 449 2 48 


97 


(89-
100) 


10 


(7-13) 


12 


(9-15) 


96 


(86-
100) 


LOW 


Score >11 


1 


Heinze (2008) 
560 HFRM >11 S


2,3
 NS NS S


4
 


Missing 
data 


11 47 263 16 234 
75 


(62-85) 


47 


(43-52) 


15 


(11-20) 


94 


(90-96) 
LOW 


TP= True Positive (the number of patients identified as being at risk of falling who fell) 


FP= False Positive (the number of patients identified as being at risk of falling who didn’t fall) 


FN= False Negative (the number of patients identified as not being at risk of falling who fell) 


TN= True Negative (the number of patients identified as not being at risk of falling who didn’t fall) 


S= Serious, downgraded one place 


VS= Very serious, downgraded two places 


NS= Nothing serious, not downgraded 


 


1= Retrospective review 


2= Lack of researcher blinding 


3= Staff may have intervened to prevent falls during the study period 


4= Wide confidence intervals 
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Inpatient intervention: Evidence tables 


 


 


 


Records identified through 
database searching 


 


Additional records identified 
through other sources 


Records screened after duplicates removed 
(n =2441)  


) 


Records excluded 
(n =2428) 


Full-text articles assessed 
for eligibility 


(n =13) 


Full-text articles excluded, 
with reasons- 


(n =10) 
Abstract only (n=1) 


Patient perceptions of risk 
factors, not management of 


risk factors (n=1) 
Not related to inpatient risk 


management (n=8) 
Studies included in 


qualitative synthesis 
(n =3) 
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Reference Allen (1986)  


Study Type Randomised controlled trial 


Quality Appropriate randomisation and no significant differences between groups on any of the baseline variables. Appropriate analysis 
performed 


Participants N=185 patients aged 75 and older admitted to all inpatient units other than intensive care (USA) 


Intervention N= 92 Geriatric consultation team: Within 48 hrs of admission a multidimensional screening evaluation was performed by the 
geriatric consultation team (attending physician in geriatric medicine, geriatric clinical nurse specialist, social worker). Data obtained 
were presented and discussed by the geriatric team within 48hrs and recommendations for each patient were formulated and 
recorded on a recommendation form. Form was placed in the patients’ medical charts, and patients were followed up by the geriatric 
team throughout their stay where additional recommendations could be made.  


Comparison N= 93 Routine care: As above, the geriatric consultation team made recommendations for each patient but the recommendations 
were not placed in the patients’ medical charts, and the geriatric team did not follow patients up.  


Length of follow up Unclear, presume until discharge/death.  


Outcomes and effect sizes    Intervention Control Mean Difference 


Implementation of recommendations  70.4% (313/446) 27.1% (102/377) 2.59 (2.17, 3.19) 
 


Source of funding Mallinckrodt Foundation Grant; Geriatric research, education and clinical centre (VA medical centre); Health services research and 
development programme (VA medical centre)  


Additional comments Compliance was measured on 13 categories (Drug therapy, Long-term Care Resources, Sensory Impairment, Rehabilitation, 
Instability and Falls, Confusion, Depression, Incontinence, Nutrition, Speech, Immobility, General Medical, Other) but are presented 
overall here for ease.  


Compliance rates could be skewed by some individuals having many more recommendations than others so the authors computed 
and reported mean implementation for each patient.  


 


The GDG classified this setting as acute 
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Reference Barry (2001) 


Study Type Before/after 


Quality Low: partial assessment of differences between groups, unclear how falls were defined and recorded. Descriptive data analysis only. 


Patients All inpatients admitted to hospital providing long term services for older people (Ireland) 


Pre intervention: mean age= 83.5 yrs (range 65-95) 


Year 1: mean age= 82.yrs (range 65-98) 


Year 2: mean age= 84 yrs (range 71-95) 


Intervention Staff lecture on falls prevention 


Implementation of environmental audit (hand rails, grab rails, arm rests, discontinuation of floor polishing policy, suitable chairs replaced 
low chairs, commodes without wheels, removal of obstructive furniture, men’s trousers fitted with braces, rubber tiling on outdoor areas) 


Patient’s intrinsic risk factors were corrected where possible (remedial vision problems, mobility assistance, replacement of unsuitable 
footwear, medication review to avoid polypharmacy, fall risk assessments-with those high at risk provided with hip protectors) 


Comparison Pre intervention data (June 1997- May 1998) 


Length of follow up Variable inpatient stay, monitored until two years post intervention  


Outcomes and effect 
sizes   


                                                                     Intervention               Control                            Relative Risk 


                                                                        (year 2)          (pre intervention baseline)         


Proportion of inpatients who fell                       26/149                       39/156                         0.70 (CI= 0.45-1.09) 


Proportion of inpatients who fell and injured       4/149                       27/156                         0.16 (CI= 0.05-0.43) 


Proportion of inpatients who fell and fractured    0/149                        8/156                          0.06 (CI= 0.01-1.06) 


 


Source of funding Not stated 


Additional comments GDG categorised this study setting as Non-Acute 
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Reference Bischoff (2003) 


Study Type Double blind randomised controlled trial 


Quality High: patients, nurses and all investigators blinded. Appropriate assessment of baseline differences. Appropriate statistical analysis 
controlling for confounding factors. 


Patients N= 122 women age range 63-99 years in long stay geriatric care (Switzerland) 


Mean age= 85.3 years 


Exclusion criteria: primary hyperparathyroidism, hypocalcaemia, hypercalciuria, renal insufficiency, fracture/stroke with the last 3 months 


Intervention 1200 mg calcium + 800 IU Cholecalciferol 


Comparison 1200 mg calcium 


Length of follow up 12 weeks 


Outcomes and effect 
sizes   


                                            Intervention               Control                       Relative Risk 


Number of people who fell        14/62                      18/60                         0.75 (0.41 to 1.37) 


 


Tablets were swallowed in presence of the nurse administering to ensure compliance. 


 


It is possible to calculate a Ratio of Risk Ratio using data from baseline and follow up time periods, but this has not been done due to a 
violation of the assumption of independence (baseline and follow up samples were the same). 


Source of funding Supported by Strathman AG; Germany; International Foundation for the promotion of nutrition research and nutrition education; Swiss 
orthopaedic society; Swiss foundation for Nutrition Research 


Additional comments Patients were in the institution for an average of 345 days (control group) and 337 days (intervention group) prior to commencing 
treatment. 


The GDG classified this setting as non acute 
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Reference Brandis (1999) 


Study Type Before/after 


Quality Very low: no assessment of differences/confounding factors between groups. Descriptive data analysis only.  


Patients N= unclear , 550 bed acute general hospital inpatients (Australia) 


Mean age = unclear, Range= unclear 


Intervention FallSTOP prevention programme specifically targeted at those aged 65 and older 


(Admission assessment, High risk patients wear green armband permanently and green coloured bed sign at the bed head, Hip 
protectors for all who had previously fallen, Falls management plan decision tree added to ward manuals, ward posters, clinical and 
support staff education via written memorandum, hospital newsletter, presentations at meetings) 


Comparison Audit data obtained from April 1995- March 1996 


Length of follow up Variable inpatient stay, monitored for 2 years post intervention 


Outcomes and effect 
sizes   


                                                                 Intervention               Control                            Incidence Rate Ratio 


Rate of falls per 1000 OBDs                    1.74 (258/159989)      1.16 (270/155023)            0.93 (CI= 0.78-1.10) 


Rate of injury per 1000 OBD                    (143/159989)               (189/155023)                    0.73 (CI= 0.59-0.91) 


Rate of fracture per 1000 OBD                  (3/159989)                   (8/144023)                       0.36 (CI= 0.09-1.37) 


 


 


Source of funding None stated 


Additional comments GDG categorised this study setting as Acute 


 







Falls NICE clinical guideline DRAFT appendix E (2013)       Page 32 of 84 


 
 


Reference Burleigh (2007) 


Study Type Randomised controlled trial (patients) 


Quality High:  appropriate method of randomisation and allocation concealment, appropriate analysis of potential confounding factors,  
appropriate statistical analysis of falls data 


Patients N= 203 newly transferred or admitted patients on a general assessment and rehabilitation ward in an acute geriatric unit aged 65 years 
and older, range= unclear (Scotland) 


Exclusion criteria: known hypercalcaemia, urolithiasis, renal disease therapy, patients who were terminal or bed bound with a reduced 
GCS, those already prescribed calcium and vitamin D products, those deemed nil by mouth on admission. 


Intervention 800 iu cholecalciferol plus 1,200 mg calcium carbonate once daily 


Comparison 1,200 mg calcium carbonate once daily 


Length of follow up Variable inpatient stay- Until discharge or death. 


Outcomes and effect 
sizes   


                                                      Intervention (N=100)      Control (n=103)               Relative Risk 


Proportion of inpatients who fell            36/100                         45/103                          0.82 (CI= 0.59-1.16) 


Proportion of inpatients with fractures    1/100                           3/103                             0.42 (CI= 0.05-3.84) 


 


Compliance to medication                   89/100 (89%)              90/103 (87%)                   1.05 (CI= 0.95-1.17)           


                                       


Source of funding Strakan pharmaceuticals supplied drugs free of charge, but did not have a role in the design, conduct, analysis or interpretation of the 
study 


Additional comments The GDG classified this setting as mixed/unclear 
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Reference Capan (2007) 


Study Type Before/after 


Quality Very Low: lack of analysis of group differences/confounding factors. Unclear if differences occurred in care provided over time. 
Descriptive data analysis only. Unclear sample size 


Patients Acute care hospital (USA) 


Intervention Risk assessment tool to identify those at risk. Patient is reassessed every 24hrs or on positive assessment for orthostatic hypotension.  


High risk patients received 5 interventions (Orange wrist band, ‘Falling Star’ magnet placed on the outside of the door, written guide for 
preventing falls to be reviewed with the patient and their family, hip protectors offered to women over 65 and men over 75, assessment for 
orthostatic hypertension) 


Comparison audit data 


Length of follow up Variable inpatient stay. Monitored for 2 years (2004-2006) 


Outcomes and effect 
sizes   


                                              Intervention    Control     Incidence Rate Ratio 


Rate of falls per 1000 OBD         3.20 (NA)    4.50 (NA)       NA 


 


Authors report that ‘No injury’ has decreased by 50%, ‘Minor injury’ decreased by 52%, ‘severe injury’ decreased by 82% 


Source of funding Not stated 


Additional comments The GDG classified this setting as acute 
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Reference Cumming (2008) 


Study Type Cluster randomised controlled trial (wards) 


Quality High: appropriate randomisation of matched wards to reduce confounding factors, appropriate assessment of baseline differences 
between groups, appropriate statistical analysis. 


Patients N= 3999 from 24 elderly care wards in 12 hospitals (Australia)  


Mean age= 79 (range= unclear) 


Intervention Delivered by a nurse and a physiotherapist 


Nurse assessed all patients using a fall risk assessment tool. On the basis of the assessment patients were offered interventions 
(education of patient and family, walking aids, eyewear, modifications to the bedside environment, increased supervision, liaised with 
other staff about possible changes to drugs, management of confusion, management of foot problems) 


Physiotherapist saw patients referred by the nurse and supervised them doing exercises (individually or in groups) designed to enhance 
balance and functional abilities (in addition to any other physiotherapy the patient was receiving)  


Alarms were used for ambulant patients who were unsafe to walk (delirium/cognitive impairments) 


Comparison Control wards matched on 4 characteristics (type of ward- acute/elderly care or rehabilitation, fall rates, lengths of stay, patients ages) 
had no interventions.  


Length of follow up Variable inpatient stay. Each ward was studied for 3 months, pairs of wards participated consecutively over 36 months.  


Outcomes and effect 
sizes   


                                                                            Incidence Rate Ratio       


Rate of falls per 1000 OBD (Acute)                     1.06 (CI= 0.63, 1.77) adjusted for cluster design           


Rate of falls per 1000 OBD (Non-acute)              0.92 (CI= 0.64, 1.32) adjusted for cluster design 


 


Source of funding Grant from National health and medical research council Australia.  


Additional comments The GDG were able to categorise separate subgroups into acute and non acute settings 
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Reference Donald (2000) 


Study Type Randomised control trial (patients) 


Quality Moderate: appropriate randomisation and stratification to ensure any confounding factors are equal across groups, appropriate statistical 
analysis performed, unclear if investigators were blinded, small sample size 


Patients N=54 patients from an elderly care rehabilitation ward in a community hospital (UK) 


Patients were stratified into low, medium or high risk groups using an assessment tool  


Intervention N= 28 Carpet floor  


N= 30 Exercise (conventional physiotherapy plus specific strengthening exercises twice daily) 


Comparison N= 26 Vinyl floor  


N= 24 Conventional physiotherapy (twice daily function based therapy) 


Length of follow up Variable inpatient stay, monitored for 9 months 


Outcomes and effect 
sizes   


                                                           Carpet                    Vinyl                     Relative Risk 


Proportion of inpatients who fell            7/28               1/26                     6.50 (CI= 0.86-49.30) 


 


                                                   Additional Physio    Routine Physio        Relative Risk 


Proportion of inpatients who fell            2/30                6/24                    0.27 (CI=0.06-1.20) 


 


  


Source of funding Grant from the research and development support unit, Gloucestershire Health authority.  


Additional comments Authors report: 


Carpet vs vinyl Relative risk of faller = 8.3 (0.95 to 73.0) 


Additional vs routine physio Relative risk of faller = 0.21 (0.04 to 1.20) 


These are odds ratios not relative risks. 


 


The GDG classified this setting as non acute 
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Reference Donoghue (2005) 


Study Type Before/After 


Quality Very low: no assessment of group differences or confounding factors, unclear sample size, basic descriptive data only. 


Patients N= unclear Aged care ward (Australia) 


A nurse risk assessed all patients. Those considered to be at high risk were placed in a 4 bedded room opposite the nurses’ station and 
received the intervention. Additional room was acquired for the extension.  


Intervention 6 month pilot: Companion observers (volunteers who were rostered for 2 hr shifts to observe patient behaviour and interact with them. 
Volunteers were permitted to provide reassurance and provide practical assistance such as finding glasses, but were not permitted to 
assist patients mobilise. Volunteers called nurses if patient attempted to get out of bed) 


18 month extension: As above, but observers were rostered in pairs whenever feasible, with one sitting in the room and another 
canvassing the ward alert for wandering/wobbling patients.  


Comparison Audit data from the previous 9 months (January 2001-July 2002) 


Length of follow up Variable inpatient stay, monitored from August 2002- March 2004 


Outcomes and effect 
sizes   


                                              Intervention        Control                      Incidence Rate Ratio 


Rate of falls per 1000 OBD
1
    0.57 (2/3455)      2.52 (10/3972)          0.23 (CI= 0.57-0.93)      


Rate of falls per 1000 OBD
2
    8.4 (29/3455)      16.4 (65/3972)          0.51 (CI= 0.33-0.79)      


 


No falls occurred in the rooms where companion observers were present.  


Fall rate increased when companion observers were not present over the Christmas period 


 


1= rooms where observers were present, 2= entire ward during intervention period 


Source of funding None stated 


Additional comments The GDG classified this setting as acute 
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Reference Dykes (2010) 


Study Type Cluster randomised controlled trial (units) 


Quality Moderate: units with similar fall rates were matched and then randomised, unclear how this was done. Appropriate analysis of baseline 
differences between the groups, appropriate statistical analysis performed. 


Patients Medical units matched to units with similar fall rates and patient days (USA) 


Age= Unclear, mean age of those under 65 was 47.9 years, and mean age of those over 65 was 78.8 years 


Phase 1: Identified barriers and facilitators  to fall risk communication and intervention 


Phase 2: Developed tool kit using risk factors from the Morse falls scale (MFS) 


Phase 3: Developed software system 


Phase 4: Implemented and tested the system on wards that were randomised to the intervention or control 


Intervention N= 2509 Falls software system 


Comparison N= 2755 Usual care related to falls prevention 


Length of follow up January 2009 – June 2009 


Outcomes and effect 
sizes   


                                                            Intervention       Control       Incidence Rate Ratio            


Rate of falls per 1000 OBD- 65+         2.76                     5.05           0.55 (CI= 0.34-0.87) adjusted for cluster design 


 Injuries                                                7/2755                 9/2509       0.71 (CI= 0.26-1.90) unadjusted
 


Authors also present data that is adjusted for sex and race.                                                         


Authors also present data on all age groups (unclear what the lowest age was). 


Source of funding Robert Wood Johnson Foundation 


Additional comments GDG categorised this study setting as Acute 
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Reference Fonda (2006) 


Study Type Before/after 


Quality Moderate: some assessment of baseline differences between groups, lack of randomisation, appropriate statistical analysis.  


Patients All patients admitted to Aged Care Services between Jan 2001 and Dec 2003 (Australia) 


Intervention All patients were risk assessed using the FRASS (falls risk assessment scoring system) 


Various interventions were piloted in different groups of patients. Successful strategies were then rolled out to other wards (i.e. toileting 
protocols, fitted bed sheets, non slip bed/chair mats, extending bedside call bells, low beds, bed alarms, bed poles, family involvement, 
volunteer programme, orange wrist band, glow in the dark commode seats and toilet signs, night sensor light, staff education, 
environmental hazard reviews, early feeding of dependent patients) 


Comparison Audit data prior to the intervention 


Length of follow up Variable inpatient stay, monitored for 2 years 


Outcomes and effect 
sizes   


                                                    Intervention (Year 2)        Pre intervention baseline       Incidence Rate Ratio 


Rate of falls per 1000 OBD                    10.10 (413/41013)   12.50 (465/37133)                    0.80 (CI= 0.70-0.91) 


Rate of serious Injuries per 1000 OBD    0.17 (7/41013)         0.73 (27/37133)                      0.23 (CI= 0.10-0.53) 


Staff compliance with assessment                70%                             42%                      


 


Serious injuries defined as Fracture, Head injury, Injuries causing permanent disability, Death 


Source of funding Victoria department of human services 


Additional comments GDG categorised this study setting as mixed/unclear 
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Reference Giles (2006) 


Study Type Before/After 


Quality Low: no assessment of baseline differences or confounding factors, appropriate statistical analysis, unclear sample size 


Patients Geriatric wards from two hospitals (Australia) 


Intervention Risk assessment as per hospital protocol- STRATIFY used at one site, clinical judgement used at second site. 


Patients at highest risk were accommodated on a ‘safety bay’ and volunteer companions observed them.  


Volunteers worked four hour shifts Monday to Friday 9am-5pm on both sites. One site had volunteers working for 4 hrs on Saturdays. At 
one site volunteers worked alone, at the second site they worked in pairs 


Intervention formally implemented in Feb 2003  


Comparison Baseline audit (Feb-May 2002) compared to implementation audit (Feb-May 2003) 


Length of follow up Variable inpatient stay, monitored for one year 


Outcomes and effect 
sizes   


                                                   Intervention           Baseline              Incidence Rate Ratio 


Rate of falls per 1000 OBDs       15.5 (82/5300)     14.5 (70/4828)    1.07 (CI= 0.77-1.47) 


 


No falls occurred when volunteers were present 


24% of falls occurred in the safety bays when the volunteers were absent. 


 


Source of funding Grant from the Australian Commonwealth Department of Health and Ageing 


Additional comments The GDG classified this setting as acute 
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Reference Haines (2004) 


Study Type Randomised control trial (patients) 


Quality High: adequate randomisation of participants to study groups, not possible to blind staff delivering intervention but investigators examined 
differences in reporting of falls from staff in the study vs rest of hospital to examine the level of bias that may be present in the intervention 
group- results suggested that groups were similar. Appropriate statistical analysis, appropriate assessment of baseline differences 
between groups.  


Patients N= 626 consecutive admissions to rehabilitation and care of the elderly wards (Australia) 


(mean age= 80, range= 38-99) 


Intervention N= 310 Usual care plus targeted multiple intervention programme (falls risk alert card with information brochure, 3x per week exercise 
programme(45mins), 2x per week education programme (30 mins), hip protectors) 


Hospital staff used their clinical judgement and PJC-FRAT assessment tool to determine the need for each intervention 


Comparison N= 316 Usual care 


Length of follow up Variable inpatient stay 


Outcomes and effect 
sizes   


                                                                             Intervention             Control                     Incidence Rate Ratio 


Rate of falls per 1000 OBD                                  11.22 (105/9356)    16.13 (149/9239)     0.70 (CI=0.54-0.89) 


Proportion of falls with any injury                           23/9356                  32/9239                  0.71 (CI= 0.42-1.21) 


Proportion of falls resulting in fracture                    2/9356                   2/9239                    0.99 (0.14-7.01) 


    


Fall rate similar in both groups until day 45 when the fall rate increased in the control and dropped in the intervention (Log rank p=0.004, 
Peto extension p=0.045) 


Source of funding Not stated 


Additional comments GDG categorised this study setting as Non- Acute 
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Reference Haines (2006) 


Study Type Subgroup analysis of randomised control trial 


Quality High: appropriate statistical corrections used to account for this planned subgroup analysis of a previous high quality RCT (Haines 2004) 


Patients N= 226 patients at high risk of falls who had been recommended an educational programme by an occupational therapist. Patients were 
admissions to rehabilitation and care of the elderly wards (Australia) 


Intervention N= 115 One-to-one education sessions with an occupational therapist. Duration of sessions at the discretion of the occupational therapist 
(usually between 15 and 35 mins). Intention was for material to be covered in 4 sessions, but participants could receive more sessions if 
required 


Comparison N= 111 Usual care 


Length of follow up Variable inpatient stay,  


Outcomes and effect 
sizes   


                                                     Intervention   Control                       Incidence Rate Ratio          


Rate of falls per 1000 bed days
1
    8.2 (26/3190)    16.0 (48/3007)        0.51 (CI= 0.32-0.82)  


Rate of falls per 1000 bed days
2
    3.9 (4/1026)      13.8 (9/652)            0.28 (CI= 0.09-0.86)  


 


Cognitive Function subgroup 


Falls per 1000 bed days
3 


                5.6 (11/1964)    10.9 (24/2201)      0.51 (CI= 0.26 – 1.03)    


Falls per 1000 bed days
4
                12.3 (15/1219)   29.8 (24/805)        0.41 (CI= 0.22 – 0.78)   


 


1= Any participant recommended education,  


2= Participants only recommended education 


3= Any participant recommended education with MMSE>23,  


4= any participant recommended education with MMSE<23 


Source of funding Victoria Department of Human Services, Aged Care Division 


Additional comments This is a subgroup analysis of the previous Haines (2004) RCT (n=626) which was investigating targeted multiple falls prevention 
programme.  


 


The GDG classified this setting as non acute 
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Reference Haines (2007) 


Study Type Subgroup analysis of randomised control trial 


Quality High: appropriate statistical corrections used to account for this planned subgroup analysis of a previous high quality RCT (Haines 2004) 


Patients N= 173 patients at high risk of falls who had been recommended an exercise programme by a physiotherapist. Patients were admissions 
to rehabilitation and care of the elderly wards (Australia) 


Intervention 45 min exercise sessions 3 times per week combining tai chi with functional movements  


Max 4 patients to 1 physiotherapist 


Comparison Usual care 


Length of follow up Discharge or death 


Outcomes and effect 
sizes   


                                                    Intervention        Control                  Incidence Rate Ratio 


Rate of falls per 1000 bed days   10.0 (26/2596)     21.2 (47/2215)      0.47 (CI= 0.29-0.76) 


           


Bonferoni corrected Alpha was used to take into consideration the planned subgroup analysis 


Source of funding Victorian Department of Human Services 


Additional comments This is a subgroup analysis of the previous Haines (2004) RCT (n=626) which was investigating targeted multiple falls prevention 
programme.  


 


Results in abstract appear to be direct copy of 2006 paper and do not reflect the results of the 2007 paper.  


 


The GDG classified this setting as non actue 
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Reference Haines (2010) 


Study Type Cluster randomised control trial (wards) 


Quality High: appropriate randomisation of wards after being matched on falls rates, appropriate statistical analysis performed, included data from 
6 months prior to investigate confounding factors as researcher were aware of similar study where intervention and control groups were 
found to be different before study commencement.  


Patients From 18 hospitals who had not had access to low-low beds (Australia) 


Intervention 9 wards received Huntleigh Healthcare low-low beds, lowest height= 28.5cm, highest height= 64cm 


Each ward allocated 1 low-low bed for every 12 regular beds 


Comparison 9 wards usual care 


Length of follow up 6 months post intervention 


Outcomes and effect 
sizes   


Falls Follow Up Baseline Incidence Rate Ratio 


Intervention 186/35441 257/36176 0.74 


Control 114/30228 154/29960 0.73 


 Ratio of Incidence Rate Ratio 1.01 (0.74 to 1.37) 


 


Injuries Follow Up Baseline Incidence Rate Ratio 


Intervention 85/35441 84/36176 1.03 


Control 51/30228 63/29960 0.80 


 Ratio of Incidence Rate Ratio 1.29 (0.80 to 2.07) 


 


Serious Injury Follow Up Baseline Incidence Rate Ratio 


Intervention 7/35441 7/36176 1.02 


Control 3/30228 6/29960 0.49 


 Ratio of Incidence Rate Ratio 2.06 (0.36 to 11.70) 
 


Source of funding Falls injury Prevention Collaborative, Patient Safety Centre. 


Additional comments All staff received training material for classifying falls accurately according to WHO, and received beds in Oct 2007. 


Sites reported difficulties using bed stock and bed moving equipment due to incompatibilities between manufacturers. 


One site withdrew from the study due to inability to move beds to Trendelenburg position.   


The GDG classified this setting as mixed/unclear 
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Reference Haines (2011) 


Study Type Randomised control trial (participants) 


Quality High: recruiters, data collectors and analyst blinded. Appropriate randomisation of each participant. 
Analysis of baseline differences and confounding factors. Appropriate statistical analysis  


Patients Older adults (>60 years) admitted to acute and geriatric rehab/assessment units 


Intervention N= 401 Model 1: Written and video based materials and 1-to-1 follow up  
N= 424 Model 2: Written and video based materials without follow up 


Comparison N=381 Usual care 


Length of follow up Discharge or death  


Outcomes and 
effect sizes   


All patients Falls IRR Falls with Injury IRR 
Falls with 
Fracture 


IRR 


Model 1 / 
Control 


70/9174 vs 
81/8737 


0.82 (0.60, 
1.13) 


32/9174 vs 
25/8737 


1.22 (0.72, 
2.06) 


1/9174 vs 
2/8737 


0.48 (0.04, 
5.25) 


Model 2 / 
Control 


96/11149 vs 
81/8737 


0.92 (0.96, 
1.25) 


40/11149 vs 
25/8737 


0.39 (0.27, 
0.57) 


2/11149 vs 
2/8737 


0.78 (0.11, 
5.56) 


Model 1 / Model 
2 


70/9174 vs 
96/11149 


0.89 (0.65, 
1.12) 


32/9174 vs 
40/11149 


0.97 (0.61, 
1.55) 


1/9174 vs 
2/11149 


0.60 (0.06, 
6.70) 


       


Cognitively  Impaired     


Model 1 / 
Control 


45/2941 vs 
35/3465 


1.51 (0.97, 
2.36) 


22/2941 vs 
10/3465 


2.59 (1.28, 
5.47) 


1/2941 vs 
0/3465 


3.53 (0.14, 
86.76) 


Model 2 / 
Control 


35/3695 vs 
35/3465 


0.94 (0.59, 
1.50) 


15/3695 vs 
10/3465 


1.04 (0.63, 
3.13) 


1/3695 vs 
0/3465 


2.81 (0.11, 
69.06) 


Model 1 / Model 
2 


45/2941 vs 
35/3465 


1.62 (1.04, 
2.51) 


22/2941 vs 
15/3695 


1.84 (0.96, 
3.55) 


1/2941 vs 
1/3695  


1.26 (0.07, 
20.08) 


       


Cognitively  Intact      


Model 1 / 
Control 


25/6234 vs 
46/5275 


0.45 (0.28, 
0.75) 


10/6234 vs 
15/5275 


0.56 (0.25, 
1.26) 


0/6234 vs 
2/5275 


0.17 (0.01, 
3.53) 


Model 2 / 
Control 


61/7457 vs 
46/5275 


0.94 (0.64, 
1.38) 


25/7457 vs 
16/5275 


1.17 (0.62, 
2.24) 


1/7457 vs 
2/5275 


0.35 (0.03, 
3.90) 


Model 1 / Model 
2 


25/6234 vs 
61/7457 


0.49 (0.30, 
0.78) 


10/6234 vs 
25/7457 


0.48 (0.23, 
1.00) 


0/6234 vs 
1/7457 


0.40 (0.02, 
9.79) 


       
 


Source of funding National health and medical research council Australia 


Additional comments  
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Reference Healey (2004) 


Study Type Cluster randomised controlled trial (wards) 


Quality High: Appropriate randomisation of wards which were matched on number of beds, skill mix, nursing staff establishments and patients 
with similar dependency levels. Appropriate statistical analysis.  


Patients Care of the elderly wards mainly aged 75 years and older 


Intervention Risk factor screen and related interventions in the form of a care plan conducted for all patients who had a history of falls, had fallen or 
had a near miss 


Comparison Usual care 


Length of follow up Study lasted 12 months, with the intervention applied to wards in the latter 6 months 


Outcomes and effect 
sizes   


                                                 


 Falls                                   Follow Up               Baseline                     Incidence Rate Ratio 


Intervention wards             180/15951             240/16746                  0.79 (0.65-0.95) 


Control wards                    319/16577             300/17413                  1.12 (0.96-1.30) 


                                                                       Ratio of Incidence Rate Ratio      0.71 (0.55-0.90) 


                                                    Adjusted Ratio of Incidence Rate Ratio      0.70 (0.18- 2.77)* 


 


Injuries                                   Follow Up               Baseline                     Incidence Rate Ratio 


Intervention wards             49/15951                 45/16746                     1.14 (0.76-1.71) 


Control wards                    62 /16577                 77 /17413                   0.85 (0.61-1.18) 


                                                                         Ratio of Incidence Rate Ratio       1.35 (0.80-2.28) 


                                                      Adjusted Ratio of Incidence Rate Ratio      1.34 (0.06-23.92)* 


 


*Reviewer adjusted the results to take account of unit error present in cluster randomisation using Intracluster Correlation Coefficient of 
0.014 from the Cummings (2008) paper, and calculations outlined by Cochrane. 


Source of funding No research funding was received 


Additional comments GDG categorised this study setting as mixed/unclear 
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Reference Huda and Wise (1998) 


Study Type Before/After 


Quality Very Low: no analysis of baseline differences or potential confounding factors. Descriptive analysis only. 


Patients  All admitted patients to a medical centre (USA) 


Intervention Phase 1: Falls risk assessment using a standard tool- High risk patients had a formal fall risk care plan, fall risk wall hanging in patients 
room, orange arm band on patient, fall risk insert into the patient record, inform other carers staff and family of the fall risk care plan.  


Phase 2: interventions to increase staff awareness and compliance- audit results presented at monthly meetings, newsletters, obtaining 
staff input, educational programme 


Phase 3: Fall risk inserts to be placed in all patients record, fall risk check box added to nursing inter-shift report cards to remind them to 
reassess patients, inservice held with nursing assistants 


Comparison Pre intervention fall rate (Winter 1995) Phase 1 audit data (summer 1995), Phase 2 audit data (Autumn 1995), Phase 3 audit data 
(Summer 1996) 


Length of follow up  


Outcomes and effect 
sizes   


                                         Phase 1     Phase 2          Phase 3        


Falls per 1000 bed days   5.4 (NA)      5.2 (NA)         3.7 (NA)        


Staff compliance         


Wall stickers                      45%           68%               78% 


Arm bands                          5%            28%               59% 


Fall inserts                          20%          28%               92% 


Plan of care                        15%          46%               78% 


Admission assessment       54%          75%               83% 


Daily reassessment            26%           22%               60% 


 


 


Source of funding Not stated 


Additional comments The GDG classified this setting as acute 
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Reference Jeske (2006) 


Study Type Before/after 


Quality Very low: no analysis of baseline differences or confounding factors. Descriptive analysis only 


Patients N= unclear  


Acute care telemetry unit (USA) 


Intervention Educational poster for patients/relatives 


Comparison Audit data 


Length of follow up 9 months 


Outcomes and effect 
sizes   


                                         Baseline                    Post intervention         


Falls per 1000 bed days    4.4 (NR)                      4.7 (NR)                   


Source of funding Not stated 


Additional comments Data provided monthly for 12 months 


The GDG classified this setting as acute 
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Reference Kato (2008) 


Study Type Non random controlled trail (Wards) 


Quality Moderate: assessment of differences between groups, non random assignment to intervention or control condition. Appropriate statistical 
analysis 


Patients N= 51 elderly patients recruited from a long term care facility (Japan) 


Mean age= 83 (intervention) 85 (control) 


Intervention N= 31 multifactorial falls prevention programme aimed to increase the caregiving skills and motivation of staff members 


Comparison N= 20 usual falls prevention care 


Length of follow up 6 months  


Outcomes and effect 
sizes   


   


Falls Follow Up Baseline  


Intervention 27/5568 37/5104 0.69 (0.41, 1.10) 


Control 12/3541 12/3178 0.90 (0.40, 2.00) 


 Ratio of Incidence Rate Ratio 0.75 (0.29, 1.19) 


   


Injurious Falls Follow Up Baseline  


Intervention 3/5568 13/5104 0.21 (0.06, 0.74) 


Control 4/3541 4/3178 0.89 (0.22, 3.59) 


 Ratio of Incidence Rate Ratio 0.24 (0.04, 1.53) 
 


Source of funding Grant-in-Aid for Scientific Research from the Japan Society for the promotion of sciences 


Additional comments Patients were in the institution for one year or longer.  


GDG categorised this study setting as Non-Acute 


 







Falls NICE clinical guideline DRAFT appendix E (2013)       Page 49 of 84 


 
Reference Kilpack (1991) 


Study Type Before/after 


Quality Very low: No analysis of baseline differences or confounding factors. Descriptive analysis only.  


Patients Patients on unit with higher than the hospital average fall rate who had previously fallen in the hospital (USA) 


N= unclear, Age= unclear 


Intervention Wards with higher than average fall rate 


When a patient who had fallen was identified, a nurse completed an assessment and selected interventions to be included in their care 
plan (evidence based such as coloured tagging, raised side rails, call light within reach, secure patients in wheelchairs etc., Nurse 
proposed such as restraint when in bed, commode at bedside, ambulate with assistance, condom catheter).  


Nurse wrote patient fell in patient’s kardex in red ink.  


Staff education programme implemented  


Comparison Fall rate in rest of hospital 


Length of follow up 1 year 


Outcomes and effect 
sizes   


                                                 Intervention    Pre intervention       


Falls per 1000 bed days                4.4 (NA)            4.7 (NA)           


 


 


Source of funding Not stated (page missing) 


Additional comments The GDG classified this setting as acute 
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Reference Koh (2009) 


Study Type Before/after 


Quality Very low: primary purpose was to examine nurse barriers with falls being a secondary outcome. No analysis of baseline differences or 
confounding factors between patient groups. Descriptive analysis only.  


Patients Medical records reviewed for medical, surgical and geriatric patients from two acute care hospitals with matched perceived barriers to 
falls prevention (Singapore) 


Intervention Hospital 1: n= 612 Routine dissemination of falls prevention guidelines (launched in 2006), plus tailored, multifaceted implementation 
strategy for the fall prevention programme, based on five barriers to implementation cited by the nurses (implemented June 2005- 
September 2006)  


Comparison Hospital 2: n=510 Routine dissemination strategies used to implement falls prevention guidelines (launched February 2006) 


Length of follow up 6 month (nurses attitudes) 15 months (falls outcomes) 


Outcomes and effect 
sizes   


                                                      


 Falls                                       Follow Up               Baseline                   Incidence Rate Ratio 


Intervention wards               1.1 (193/175454)  1.4 (391/279286)       0.79 (0.66-0.93) 


Control wards                      0.6 (67/111667)    0.6 (148/246667)       1.00 (0.75-1.33) 


                                                                       Ratio of Incidence Rate Ratio       0.79 (0.57-1.10) 


  


Injuries                                Follow Up               Baseline                     Incidence Rate Ratio 


Intervention wards             77/175454              127/279286                0.97 (0.73-1.28)         


Control wards                    17/111667                25/246667                1.50 (0.81-2.78) 


                                                                          Ratio of Incidence Rate Ratio    0.64 (0.33-1.27) 


 


Compliance across both hospitals.  


                                     Baseline          Post implementation 


Documentation                 


In nursing record             97.3%                    99.3% 


Fall risk assessment       50.2%                    99.3% 


 


Source of funding Grant from Ministry of Health (Singapore) Nursing Research Committee, and Ministry of Health Quality Improvement Fund.  


Additional comments GDG categorised this study setting as Acute 
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Reference Krauss (2008) 


Study Type Non random cluster controlled trial (wards) 


Quality Low:  intervention and control wards matched on the severity of their patient’s conditions and fall rates. However no analysis of baseline 
differences or potential confounding factors for the actual patients studied. Some statistical analysis performed. 


Patients 4 general medicine floors of a tertiary care hospital (USA) 


Mean age= 65 years 


Intervention N= 57 2 floors: Fall prevention self study module for nurses, technicians and secretaries. Nursing staff also used the following 
interventions: green armband for at risk patients, green sign above patients bed or on the door, specification of mobility needs on patients 
whiteboard, communication to other staff on shift change, fall prevention teaching with patient and family, toileting schedule (every 2hrs 
during the day, every 4 hrs during the night), medication review, consultation with physiotherapy/occupational therapy. Once these were 
in place staff could also choose from other fall prevention strategies (bed alarms, low beds, floor mat, placement of patient close to nurses 
station, request family members to sit with the patient) April –December 2005. In-services given in April and May 05 


Comparison N= 78 2 floors: no self study modules or in-services. Usual falls prevention  


Length of follow up  


Outcomes and effect 
sizes   


   


                                              Intervention             Control               Incidence Rate Ratio 


Falls per 1000 OBD              5.09 (57/11198)     6.85 (78/11387)       0.74 (0.53,1.05)        


                                             


Staff knowledge test scores 


                                          Follow Up                 Baseline                 Mean Difference 


Mean Score                        90.7 (6.9)                71.7 (7.3)              19 (16.7, 21.73) 


 


Source of funding Not stated 


Additional comments Raw data not available for all fall rates.  


GDG categorised this study setting as Acute 
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Reference Lane (1999) 


Study Type Before/after  


Quality Very Low: no analysis of baseline differences or potential confounding factors. Descriptive analysis only. 


Patients N=292 patients from medical-surgical/critical care at a large community hospital (USA) 


Group 1 N= 101 who fell in 1988  


Group 2 N= 98 who fell in 1995 


Group 3 N= 93 did not fall in 1995 


Intervention Identification of at risk patients 


Interventions to promote patient safety used for all at risk patients 


Comparison Audit data 


Length of follow up 1 year 


Outcomes and effect 
sizes   


                                                   Group 2                        Group 1                          Incidence Rate Ratio 


Rate of falls per 1000 OBD         3.89 (373/95867)       2.27 (412/181876)           1.72 (1.49 to 1.98) 


Source of funding Not stated 


Additional comments The intervention was developed in 1989 and not found to be effective, but was rolled out to the hospital in 1990. In 1992 the intervention 
was evaluated- and the programme was not supported. The programme continued and the data here is from the 5 year evaluation.  


 


GDG categorised this study setting as mixed/unclear 
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Reference Lieu (1997) 


Study Type Before/after 


Quality Low: no analysis of baseline differences or potential confounding factors. Some statistical analysis. 


Patients Geriatric inpatients (Singapore) 


Phase 1 n= 770 (mean age= 73 years) 


Phase 2 n= 831  


Phase 3 n= 505  


Intervention Phase 1 (1993/94): Staff lectures to educate ward staff on preventing falls 


Phase 2 (1994/95): Institution of nursing protocol for each admission, reviewed every 3 days. 


Phase 3 (1995/96): Implementation of nursing protocol 


Comparison Audit data 


Length of follow up 1 year 


Outcomes and effect 
sizes   


                                                    Intervention             Control   


                                                     Phase 3                  Phase 1                         Incidence Rate Ratio       


Rate of falls per 1000 bed days     2.94 (30/10204)     6.85 (70/10218)           0.43 (CI=0.28-0.66)     


Source of funding Not stated 


Additional comments GDG categorised this study setting as Acute 
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Reference Mayo (1994) 


Study Type Randomised controlled trial (participants) 


Quality Moderate: participants randomly assigned to intervention or control group but unclear what method was used, unclear if blinding of 
investigators took place (inappropriate to blind patients/care givers), appropriate comparison of control and intervention groups, 
appropriate statistical analysis 


Patients N= 134 patients at risk of falls who were admitted to a specialist physical rehabilitation hospital (Canada) 


Intervention N= 65: Blue identification bracelet for high risk patients, in addition to usual hospital bracelet. Patients told to use their blue bracelet to 
remind themselves to be careful when moving around (examples of unsafe activities provided) 


Comparison N=69: Usual hospital bracelet. Patients told to remember to be careful (examples of unsafe behaviours provided) 


Length of follow up Discharge or death 


Outcomes and effect 
sizes   


                                                       Intervention          Control       Relative Risk 


Proportion of inpatients who fell         27/65                 21/69       1.36 (CI=0.86-2.16)  


 


Source of funding Not stated 


Additional comments Cost data provided 


Study originally identified and obtained consent for 360 at risk patients, but removed 226 from the analysis as these cases had a lower 
rate of falling (they had secondary rather than primary risk factors). Only patients with primary risk factors were retained in the analysis. 


 


The GDG classified this setting as acute 
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Reference Mitchell (1996) 


Study Type Before/after 


Quality Low: some analysis of baseline differences, appropriate statistical analysis.  


Patients Patients admitted to a medical ward (Australia) 


Pre intervention: N= 39 (mean age= 76, Range= 38-92) 


Post intervention: N= 19 (mean age= 72, Range= 50-81) 


Intervention Falls assessment tool, Alert system (orange dot in visible areas- arm band, notes, bed head, incident forms), preventive actions, staff 
education. 


Comparison Audit 


Length of follow up 6 months 


Outcomes and effect 
sizes   


                                                           Intervention         Control (baseline)   Incidence Rate Ratio 


Rate of falls per 1000 bed days              4.42                          7.75              0.57 (CI= 0.34 to 0.96)        


 


 


Source of funding Not stated 


Additional comments GDG categorised this study setting as Acute 
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Reference Rainville (1984) 


Study Type Before/after 


Quality Very Low: no analysis of baseline differences or potential confounding factors. Descriptive analysis only. 


Patients All inpatients admitted to a short term care facility on a unit with the highest rate of falls (USA) 


Intervention Care plan for high risk patients including an assessment, patient/family education, environment, staff awareness 


Assessment occurred on day of admission and day 8 and 15 of the patient stay, and more frequently if the patient’s condition changed 


Implemented Jan-April 1984 


Comparison Audit data from July-Oct 1983 


Length of follow up 3 months 


Outcomes and effect 
sizes   


                                        Intervention                    Control (baseline)              Incidence Rate Ratio 


Falls per 1000 bed days   7.74 (27/3488)                 7.76 (26/3351)                1.00 (CI=0.59-1.70) 


Source of funding Not stated 


Additional comments GDG categorised this study setting as Acute 
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Reference Schwendimann (2006a) 


Study Type Before/after  


Quality Low: Some analysis of differences between groups. Appropriate statistical analysis 


Patients n= 34,972 inpatients admitted between 1999 and 2003 (Switzerland) 


(Mean age= 67 years) 


Intervention In 2000 an Interdisciplinary fall prevention programme was introduced 


Comparison Audit 


Length of follow up 3 years 


Outcomes and effect 
sizes   


                                                                   Intervention         Control       Effect Size 


                                                                      2003                  1999  


Rate of falls per 1000 OBD                         8.9 (NA)              9.1 (NA)          NA                           


Proportion of falls resulting in injury            548/805            495/763      Relative Risk= 1.05 (CI=0.98-1.13) 


Proportion of falls resulting in major injury  31/805              19/763        Relative Risk= 1.55 (CI=0.88-2.71) 


 


Major injury= Fractures, intra cranial bleed, luxation, multiple haemotoma 


Source of funding Not stated 


Additional comments Data also provided for 2000, 2001 and 2002. 


GDG categorised this study setting as Acute 


Contacted author to provide additional falls data. Author responded but data could not be obtained.  
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Reference Schwendimann (2006b) 


Study Type Non randomised controlled trail (wards) 


Quality Low: non random allocation, analysis of baseline differences and possible confounding factors, appropriate statistical analysis.  


Patients N=409 consecutive admissions to two nursing units in the Department of Internal Medicine (Switerland) 


(mean age= 71 years) 


Intervention N= 198 Fall risk assessment and protocol of nursing interventions, Staff education 


Comparison N= 211 Usual care + staff education 


Length of follow up 4 months 


Outcomes and effect 
sizes   


                                                                Intervention           Control                 Incidence Rate Ratio 


Rate of falls per 1000 OBD                        11.5 (31/2696)     15.7 (51/3248)      0.73 (CI= 0.47-1.14) 


Rate of injurious falls per 1000 OBD          3.70 (10/2696)     3.69 (12/3248)       1.00 (CI= 0.44-2.27) 


Rate of severe injury falls per 1000 OBD    N/A (0/2696)       0.92 (3/3248)         0.17 (CI=0.01 to 3.33) 


 


 


No definition of ‘severe injury’ 


Source of funding Not stated 


Additional comments GDG categorised this study setting as Acute 
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Reference Stenvall (2007) 


Study Type Randomised controlled trial (patients) 


Quality High: appropriate randomisation and investigator blinding, analysis of baseline differences and confounding factors, appropriate statistical 
analysis 


Patients Patients aged >70 years admitted with femoral neck fracture (Sweden) 


Intervention Postoperative care in a geriatric ward with special intervention programme  


Comparison Conventional postoperative care in an orthopaedic ward  


Length of follow up Unclear, presume discharge or death 


Outcomes and effect 
sizes   


                                                                      Intervention        Control                     Incidence Rate Ratio 


Rate of falls per 1000 OBD                            6.29 (18/2860)    16.28 (60/3685)        0.39 (CI= 0.23-0.67) 


 


Proportion of falls among people with dementia     1/18          34/60                           0.10 (CI=0.02-0.57) 


 


 


Source of funding States a sponsor provided financial support- unclear who.  


Additional comments GDG categorised this study setting as mixed/unclear 
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Reference Von Renteln-Kruse 


Study Type Before/After 


Quality Moderate: analysis of baseline differences and possible confounding factors, appropriate statistical analysis 


Patients N= 4272 patients admitted to a geriatric clinic (Germany) Mean age=80 


Intervention N= 2981: From Dec 2004 all consecutively admitted patients received falls risk assessment within 48 hrs. At risk patients had a visible ‘risk 
alert’ sign placed above their bed. Mobility devices provided if necessary, and individual preventive measures also used when indicated. 
Patients were reassessed after a fall. Frequent observations and plans for toileting/commode use. Patient and family education and 
information booklet  


Comparison N= 4272: Preintervention audit (Jan 03 –Nov 04) 


Length of follow up 15 months (Dec 04-March 06) 


Outcomes and effect 
sizes   


 


 Post Intervention Pre Intervention Incidence Rate Ratio 


Falls per 1000 OBD 8.2 (468/57115)      10.0 (893/89222) 0.82 (0.73 to 0.92) 


Injurious falls per 1000 OBD 2.26 (129/57115)    2.69 (240/89222)         0.84 (0.68 to 1.04) 


Falls with fracture per 1000 OBD 0.16 (9/57115)    0.11 (10/89222)            1.41 (0.57 to 3.46) 


 


 


Source of funding No sponsor role  


Additional comments GDG categorised this study setting as Acute 
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Reference Vassallo (2004) 


Study Type Non random cluster controlled trial (wards) 


Quality Moderate: analysis of baseline differences and possible confounding factors, appropriate statistical analysis 


Patients 825 consecutive patients admitted to a three elderly care wards in a community rehabilitation hospital (UK) 


Mean age= 86 years 


Intervention N= 550: Proactive MDT approach to falls prevention (physician , nurse, OT, PT, social worker). Patients were assessed by all members of 
the MDT, and a weekly reassessment and medical examination. Care plan for at risk patients, red wrist band, patient safety advice, other 
interventions as appropriate. Weekly discussion of patients.   


Comparison N= 275: Usual care: Less frequent and comprehensive assessments and fall prevention plans, no weekly falls assessment, no treatment 
plan 


Length of follow up Variable inpatient stay 


Outcomes and effect 
sizes   


                                           Intervention         Control                       Incidence Rate Ratio 


Falls per 1000 OBD           12.30 (72/5855)    11.49 (170/14791)       1.07 (CI=0.81-1.41) 


 


 


Source of funding None stated 


Additional comments The GDG classified this setting as non acute 


 







Falls NICE clinical guideline DRAFT appendix E (2013)       Page 62 of 84 


 
Reference Wald (2011) STAFF STRUCTURE 


Study Type Quasi-RCT 


Quality Low: randomisation used but not adequate to control for block bias error, unclear if blinding took place. Appropriate statistical 
analysis  


Participants N=122 Medical inpatients aged 70 and older (USA) 


Intervention Hospital ACE (Acute care of the Elderly service): a hybrid of a general medical service and an inpatient geriatrics unit staffed with a 
core group of hospitalist attendings who have attended an intensive course in inpatient geriatrics as a minimum. The unit team 
consisted of one attending hospitalist (who had additional training in geriatric medicine who rotated around attending responsibilities 
on the service), one resident, one intern, and medical students. A brief geriatric assessment was conducted on admission. 
Interdisciplinary rounds were attended by Hospital ACE physicians, nurses, case managers, social workers, physical or occupational 
therapists, pharmacists and volunteers and focussed on organising and managing geriatric syndromes and early discharge planning. 
A standard educational curriculum for medical residents addressed hazards of hospitalisation.  


Comparison Usual care: Hospitalist, a general internist or an internal medicine subspecialist attending physician, with one medical resident and 
medical students admitting every 4th day. The general medical team attended daily discharge planning rounds with a discharge 
planner and social worker focussed soley on discharge planning.  Content of teaching rounds was left to the discretion of the 
attending physician.   


Length of follow up Duration of inpatient stay 


Outcomes and effect sizes    Intervention Control Effect size 


Fall rate 4.8 6.4 NA* 


*Authors report no significant differences between fall rates on intervention and control wards.  


Source of funding Grant from University of Colorado Hospital Quality Improvement; Authors funded by awards from Hartford/Jahnigem Centre of 
Excellence, National Institutes on Aging, John A Hartford Foundation, the Atlantic Philanthropies and the Starr Foundation.   


Additional comments The GDG classified this setting as acute 
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Reference Williams (2007) 


Study Type Before/after 


Quality Moderate: some assessment of baseline differences and possible confounding factors, appropriate statistical analysis 


Patients N= 1357  from 3 wards and a geriatric evaluation management unit of a tertiary teaching hospital (Australia) 


(1041 patients were 65 and over) 


Intervention N= 1357 Implementation of a falls prevention programme started in 2003-2004 


Risk screening tool, with specific interventions directed at each level of risk on a falls care plan 


Staff education to improve compliance with risk assessment 


Comparison Audit data from same months in 2002/3 


Length of follow up 6 months 


Outcomes and effect 
sizes   


                                      Intervention    Control         Effect Size 


                                       2003/4            2002/3 


Falls per 1000 OBD          8 (NA)           9.5 (NA)          NA 


 


Source of funding Not stated 


Additional comments The GDG classified this setting as mixed/unclear 
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Inpatient interventions: GRADE tables 


1. Acute Setting 


Quality assessment 
Count 


(Rate or %) 
Effect (95% CI) Quality 


No of studies Design 
Risk of 


bias 
Inconsistency Indirectness Imprecision Other  Intervention Comparison 


Geriatric Consultation team compared to routine care 


Implementation of recommendations by staff (Mean difference) 


1 
Allen (1986) 


Randomised 
trials 


NS NS S
1
 NS 


Mean 
LOS= 17 


days 


313/446 
(70.4%) 


102/377 
(27.1%) 


MD= 2.59 (2.17 to 3.19) MOD 


Hospital Acute Care of the Elderly Service compared to Usual Care 


Falls (Incidence Rate Ratio- Number of falls as a proportion of occupied bed days) 


1 
Wald (2011) 


Randomised 
trials 


S
2
 NS NS VS


3 
Mean 


LOS= 3 
days 


(4.8) (6.4) - LOW 


Companion observers in the rooms of high risk patients compared to no observers on the ward 


Falls in the intervention rooms and no intervention wards (Incidence Rate Ratio- Number of falls as a proportion of occupied bed days) 


2 
Donoghue (2005);  


Giles (2006) 


Non 
randomised 


trials 
VS


4 
S


5
 NS S


6 
- 


111/8755 
(12.68) 


135/8770 
(15.39) 


IRR= 0.75 (0.37 to 1.54) V LOW 


Falls in the intervention rooms only (Incidence Rate Ratio- Number of falls as a proportion of occupied bed days) 


1 
Donoghue (2005) 


Non 
randomised 


trials 
VS


 4 
NS NS S


6 
- 


2/3455 
(0.57) 


10/3972 
(2.52) 


IRR= 0.22 (0.06 to 0.93) V LOW 


Educational Poster for patients/relatives, compared to no educational poster 


Falls (Incidence Rate Ratio- Number of falls as a proportion of occupied bed days) 


1 
Jeske (2006)


 


Non 
randomised 


trials 
VS


4
 NS S


7 
VS


3 
- (4.7) (4.4) - V LOW 


Multifactorial interventions, compared to no multifactorial interventions  


Falls (Incidence Rate Ratio- Number of falls as a proportion of occupied bed days) 


2
 


Randomised NS NS NS NS - - - IRR= 0.76 (0.40 to 1.44) HIGH 
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Quality assessment 
Count 


(Rate or %) 
Effect (95% CI) Quality 


No of studies Design 
Risk of 


bias 
Inconsistency Indirectness Imprecision Other  Intervention Comparison 


Cumming (2008), 
Dykes (2010),  


trials 


1 
Koh (2009) 


Controlled 
pre/post 


S
4
 NS S


7
 NS    RIRR= 0.79 (0.57 to 1.09) V LOW 


8 
Brandis (1999), 


Krauss (2008), Lieu 
(1997), Mitchell 
(1996), Rainville 


(1984), 
Schwendimann 
(2006b); Von 


Renteln-Kruse 
(2007) 


Non 
randomised 


trials 
S


4
 NS S


7
 NS - - - IRR= 0.77 (0.66 to 0.89) V LOW 


Falls (Relative Risk- Number of inpatients who fell as a proportion of number of inpatients) 


1 
Capan (2007) 


Non 
randomised 


trials 
S


4
 NS S


7
 S


3
 - 3.20 4.50 - V LOW 


1 
Kilpack (1991) 


Non 
randomised 


trials 
S


4
 NS S


7
 S


3
 - 4.4 4.7 - V LOW 


1 
Schwendimann 


(2006a) 


Non 
randomised 


trials 
S


4
 NS S


7
 S


3
 


Mean 
LOS= 11.9 


days 
8.9 9.1 - V LOW 


Any Injury (Incidence Rate Ratio- Number of falls resulting in any injury as a proportion of occupied bed days) 


1 
Koh (2009), 


Controlled 
pre/post 


S
4
 NS S


7
 NS - - - RIRR= 0.64 (0.33 to1.27) V LOW 


3 
Brandis (1999), 
Schwendimann 
(2006b), Von 


Renteln-Kruse 
(2007) 


Non 
randomised 


trials 
S


4
 NS S


7
 NS - - - IRR= 0.78 (0.68 to 0.90) V LOW 
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Quality assessment 
Count 


(Rate or %) 
Effect (95% CI) Quality 


No of studies Design 
Risk of 


bias 
Inconsistency Indirectness Imprecision Other  Intervention Comparison 


Any Injury (Relative Risk- Number of inpatients who fell and sustained any injury as a proportion of number of inpatients) 


1 
Dykes (2010), 


Randomised 
trials  


S
8
 NS NS NS 


Mean 
LOS= 3.2 


days 
7/2755 9/2509 RR= 0.71 (0.26 to 1.90) MOD 


1 
Schwendimann 


(2006a) 


Non 
randomised 


trials 
S


4
 NS S


7
 S


3
 


Mean 
LOS= 11.9 


days 
548/805             495/763       RR= 1.05 (0.98 to 1.13) V LOW 


Severe Injury (Incidence Rate Ratio- Number of falls resulting in severe injury as a proportion of occupied bed days) 


3 
Brandis (1999), 
Schwendimann 
(2006b), Von 


Renteln-Kruse 
(2007) 


Non 
Randomised 


trials 
VS


4,8
 S


5
 NS S


6 
- - - IRR= 0.64 (0.19 to 2.12) V LOW 


Severe Injury (Relative Risk- Number of inpatients who fell and sustained severe injury as a proportion of number of inpatients) 


1 
Schwendimann 


(2006a) 


Non 
randomised 


trials 
NS NS S


7
 S


6
 


Mean 
LOS= 11.9 


days 
31/805 19/763 RR= 1.55 (0.88 to 2.71) V LOW 


Staff knowledge (Mean difference- Post intervention compared to pre intervention) 


1
  


Krauss (2008) 


Non 
randomised 


trials 
S


4 
NS S


7 
NS - 90.7 71.3 MD=19  (16.70 to 21.73) V LOW 


LOS= length of stay 
NS= Nothing serious (not downgraded) 
S= Serious (downgraded one place) 
VS= Very serious (downgraded two places) 
RR= Relative Risk 
IRR= Incidence Rate Ratio 
RRR= Ratio of Relative Risk 
RIRR= Ratio of Incidence Rate Ratio 
MD= Mean Difference 
 
1= Don’t know the impact of the intervention on fall rates 
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Quality assessment 
Count 


(Rate or %) 
Effect (95% CI) Quality 


No of studies Design 
Risk of 


bias 
Inconsistency Indirectness Imprecision Other  Intervention Comparison 


2= Inadequate randomisation (allocation by last digit of medical number) 
3= Confidence intervals not reported or calculable 
4= Failure to measure prognostic factors/control confounding 
5= Inconsistent point estimates 
6= Wide confidence intervals 
7= Includes participants under the age of 50 years 
8= No correction for unit analysis error that is present in cluster randomisation  
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2. Non-Acute setting 


 


Quality assessment 
Count 


(Rate or %) 
Effect (95% CI) Quality 


No of studies Design 
Risk of 


bias 
Inconsistency Indirectness Imprecision Other  Intervention Comparison 


Vitamin D plus calcium compared to calcium alone  


Falls (Relative Risk- Number of inpatients who fell as a proportion of number of inpatients) 


1 
Bischoff (2003) 


Randomised 
trials 


NS NS S
1
 S


2
 


Mean 
LOS= 341 


days 
- - RR= 0.75 (0.41-1.37) LOW 


Flooring- Carpet flooring compared to Vinyl flooring  


Falls (Relative Risk- Number of inpatients who fell as a proportion of number of inpatients) 


1 
Donald (2000) 


Randomised 
trials 


VS
3 


S
4
 NS S


2 
Mean 


LOS= 30 
days 


7/28 
(25.0%) 


1/26 
(3.8%) 


RR= 6.50 (0.86 to 49.30) V LOW 


Physiotherapy- Enhanced (2x daily standard physiotherapy plus specific strengthening exercises) compared to Standard physiotherapy alone 


Falls (Relative Risk- Number of inpatients who fell as a proportion of number of inpatients) 


1 
Donald (2000) 


Randomised 
trials 


VS
3
 S


4 
NS S


2 
Mean 


LOS= 30 
days 


2/30 
(6.7%) 


6/24 
(25.0%) 


RR= 0.27 (0.06 to 1.20) V LOW 


Education for patients (including 1:1 sessions) delivered in combination with another intervention, compared to no education   


Falls (Incidence Rate Ratio- Number of falls as a proportion of occupied bed days) 


1 
Haines (2006) 


Randomised 
trials 


NS NS NS NS 
Mean 


LOS= 21 
days 


26/3190 
(8.2) 


48/3007 
(16.0) 


IRR= 0.51 (0.32 to 0.82)
10


 


 
HIGH 


4/1026 
(3.9) 


9/652 
(13.8) 


IRR= 0.28 (0.09 to 0.86)
11


 


11/1964 
(5.6) 


24/2201 
(10.9) 


IRR= 0.51 (0.26 to 1.03)
12


 


15/1219 
(12.3) 


24/805 
(8.9) 


IRR= 0.41 (0.22 to 0.78)
13


 


Exercise (45 min 3x per week) compared to no exercise  
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Quality assessment 
Count 


(Rate or %) 
Effect (95% CI) Quality 


No of studies Design 
Risk of 


bias 
Inconsistency Indirectness Imprecision Other  Intervention Comparison 


Falls (Incidence Rate Ratio- Number of falls as a proportion of occupied bed days) 


1 
Haines (2007) 


Randomised 
trials 


NS NS NS NS - 
26/2596 
(10.0) 


47/2215 
(21.2) 


IRR= 0.47 (0.29 to 0.76) HIGH 


Bracelets worn by high risk patients, compared to no bracelet 


Falls (Relative Risk- Number of inpatients who fell as a proportion of number of inpatients) 


1 
Mayo (1994) 


Randomised 
trials 


VS
6 


NS S
7
 S


2
 - 


27/65 
(41.5%) 


21/69 
(30.4%) 


RR= 1.36 (0.86 to 2.16) V LOW 


Proactive MDT approach (Weekly assessment by all MDT members) compared to standard MDT approach  


Falls (Incidence Rate Ratio- Number of falls as a proportion of occupied bed days) 


1 
Vassallo (2004) 


Non 
randomised 


trials 
S


5
 NS NS S


2 
Mean 


LOS= 28 
days 


72/5855 
(12.3) 


170/14791 
(11.5) 


IRR= 1.07 (0.81 to 1.41) V LOW 


1.2.2 Multifactorial interventions compared to no multifactorial intervention 


Falls (Incidence Rate Ratio- Number of falls as a proportion of occupied bed days) 


2
 


Cumming (2008), 
Haines (2004),  


Randomised 
trials 


NS NS S
7
 NS - - - IRR= 0.78 (0.60 to 1.01) MOD 


1 
Kato (2008) 


Controlled 
pre/post 


S
5
 NS NS NS - - - RIRR= 0.75 (0.29 to 1.94) V LOW 


Falls (Relative Risk- Number of inpatients who fell as a proportion of number of inpatients) 


1 
Barry (2001) 


Non 
randomised 


trials 
S


9
 NS NS NS - 26/149 39/156 RR= 0.70 (0.45 to 1.09) LOW 


Any Injury (Incidence Rate Ratio- Number of falls resulting in any injury as a proportion of occupied bed days) 


1
 


Haines (2004) 
Randomised 


trials 
NS NS S


7
 NS - - - IRR= 0.71 (0.42 to 1.20) MOD 


1 
Kato (2008) 


Controlled 
pre/post 


S
5
 NS NS NS    RIRR= 0.24 (0.04 to 1.44) V LOW 


Any Injury (Relative Risk- Number of inpatients who fell and sustained any injury as a proportion of number of inpatients) 


1 Non S
9
 NS NS NS - 4/149 27/156 RR= 0.16 (0.05 to 0.43) LOW 
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Quality assessment 
Count 


(Rate or %) 
Effect (95% CI) Quality 


No of studies Design 
Risk of 


bias 
Inconsistency Indirectness Imprecision Other  Intervention Comparison 


Barry (2001) randomised 
trials 


Severe Injury (Incidence Rate Ratio- Number of falls resulting in severe injury as a proportion of occupied bed days) 


1
 


 Haines (2004) 
Randomised 


trials 
NS NS S


7
 S


2 
- 2/9356 2/9239 IRR= 0.99 (0.14 to 7.01) LOW 


Severe Injury (Relative Risk- Number of inpatients who fell and sustained severe injury as a proportion of number of inpatients) 


1 
(Barry, 2001) 


Non 
randomised 


trials 
S


9
 NS NS NS - 0/149 8/156 RR= 0.06 (0.01 to 1.06) LOW 


LOS= length of stay 
NS= Nothing serious (not downgraded) 
S= Serious (downgraded one place) 
VS= Very serious (downgraded two places) 
RR= Relative Risk 
IRR= Incidence Rate Ratio 
RRR= Ratio of Relative Risk 
 
1= Males were not included in the study 
2= Wide confidence intervals 
3= Inadequate randomisation (GDG opinion, technique used was sealed envelope) 
4= Groups had different lengths of stay 
5= Inadequate allocation to groups, possible selection bias  
6= Incomplete outcome data (63% of data excluded from the analysis) 
7= Included participants under the age of 50 years 
8= Inadequate allocation (participants assigned to intervention and control groups sequentially) 
9= Inadequate measurement of prognostic factors/control of confounding factors 
10= Any participant recommended Education 
11= Participants only recommended Education 
12= Any participant recommended education with Mini Mental State Exam >23  
13= Any participant recommended education with MMSE <23 (cognitively impaired) 
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3. Mixed/unclear setting 


Quality assessment 
Count 


(Rate or %) 
Effect (95% CI) Quality 


No of studies Design 
Risk of 


bias 
Inconsistency Indirectness Imprecision Other  Intervention Comparison 


Education for patients (Model 1- including 1:1 sessions) compared to no education   


Falls (Incidence Rate Ratio- Number of falls as a proportion of occupied bed days) 


1 
Haines (2011) 


Randomised 
trials 


S
1
 NS NS S


2
 


Mean 
LOS= 21 


days 


70/9174 
(7.36) 


81/8737 
(9.27) 


IRR= 0.82 (0.60 to 1.13)
6
 


LOW 45/2941 35/3465 IRR= 1.51 (0.97 to 2.36)
7
 


25/6234 46/5275 IRR=0.45 (0.28 to 0.75)
8
 


Any injury (Incidence Rate Ratio- number of falls with any injury as a proportion of occupied bed days) 


1 
Haines (2011) 


Randomised 
trials 


S
1
 NS NS S


2
 


Mean 
LOS= 21 


days 


32/9174 25/8737 IRR= 1.22 (0.72 to 2.06)
6
 


LOW 22/2941 10/3465 IRR= 2.59 (1.28 to 5.47)
7
 


10/6234 15/5275 IRR=0.56 (0.25 to 1.26)
8
 


Severe injury (Incidence Rate Ratio- number of falls with severe injury as a proportion of occupied bed days) 


1 
Haines (2011) 


Randomised 
trials 


S
1
 NS NS S


2
 


Mean 
LOS= 21 


days 


1/9174 2/8737 IRR= 0.48 (0.04 to 5.25)
6
 


 LOW 1/2941 0/3465 IRR= 3.53 (0.14 to 86.76)
7
 


0/6234 2/5275 IRR=0.17 (0.01 to 3.53)
8
 


Education for patients (Model 2- written materials only) compared to no education   


Falls (Incidence Rate Ratio- Number of falls as a proportion of occupied bed days) 


1 
Haines (2011) 


Randomised 
trials  


S
1
 NS NS S


2
 


Mean 
LOS= 21 


days 


96/11149 
(8.6) 


81/8737 
(9.3) 


IRR= 0.92 (0.69 to 1.25)
6
 


LOW 35/3695 
(9.47) 


35/3465 
(10.10) 


IRR= 0.94 (0.59, 1.50)
7
 


61/7457 46/5275 IRR=0.94 (0.64 to 1.38)
8
 


Any injury (Incidence Rate Ratio- number of falls with any injury as a proportion of occupied bed days) 


1 Randomised S
1
 NS NS S


2
 Mean 40/11149 25/8737 IRR= 0.39 (0.27, 0.57)


6
 LOW 
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Quality assessment 
Count 


(Rate or %) 
Effect (95% CI) Quality 


No of studies Design 
Risk of 


bias 
Inconsistency Indirectness Imprecision Other  Intervention Comparison 


Haines (2011) trials  LOS= 21 
days 


15/3695 10/3465 IRR= 1.04 (0.63, 3.13)
7
 


25/7457 16/5275 IRR=1.17 (0.62 to 2.24)
8
 


Severe injury (Incidence Rate Ratio- Number of falls with severe injury as a proportion of occupied bed days) 


1 
Haines (2011) 


Randomised 
trials 


S
1
 NS NS S


2
 


Mean 
LOS= 21 


days 


2/11149 2/8737 IRR= 0.78 (0.11, 5.56)
6
 


LOW 1/3695 0/3465 IRR= 2.81 (0.11, 69.06)
7
 


1/7457 2/5275 IRR=0.17 (0.01 to 3.53)
8
 


Education (Model 1- including 1:1 session) compared to education (Model 2- written materials only) 


Falls (Incidence Rate Ratio- Number of falls as a proportion of occupied bed days) 


1 
Haines (2011) 


Randomised 
trials  


S
1
 NS NS S


2
 


Mean 
LOS= 21 


days 


70/9174 
(7.36) 


96/11149 
(8.6) 


IRR= 0.89 (0.65 to 1.12)
6
 


LOW 45/2941 35/3465 IRR= 1.62 (1.04 to 2.51)
7
 


25/6234 61/7457 IRR=0.49 (0.30 to 0.78)
8
 


Any injury (Incidence Rate Ratio- Number of falls with any injury as a proportion of occupied bed days) 


1 
Haines (2011) 


Randomised 
trials  


S
1
 NS NS S


2
 


Mean 
LOS= 21 


days 


32/9174 40/11149 IRR= 0.97 (0.61 to 1.55)
6
 


LOW 22/2941 15/3695 IRR= 1.84 (0.96 to 3.55)
7
 


10/6234 25/7457 IRR=0.48 (0.23 to 1.00)
8
 


Severe injury (Incidence Rate Ratio- Number of falls with severe injury as a proportion of occupied bed days) 


1 
Haines (2011) 


Randomised 
trials 


S
1
 NS NS S


2
 


Mean 
LOS= 21 


days 


1/9174 2/11149 IRR= 0.60 (0.06 to 6.70)
6
 


LOW 1/2941 1/3695 IRR= 1.26 (0.07 to 20.08)
7
 


0/6234 1/7457 IRR=0.40 (0.02 to 9.79)
8
 


Low-Low beds (1 for every 12 standard beds) compared to usual care 


Falls (Incidence Rate Ratio- Number of falls as a proportion of occupied bed days) 


1 
Haines (2010) 


Randomised 
trials 


S
1
 NS S


3
 NS - 


186/35441 
(5.25) 


114/30228 
(3.77) 


RIRR= 1.01 (0.74 to 1.37)  LOW 


Any injury (Incidence Rate Ratio- Number of falls as a proportion of occupied bed days) 


1 
Haines (2010) 


Randomised 
trials 


S
1
 NS S


3
 S


2
 - 


85/35411 
(2.4) 


51/30228 
(1.69) 


RIRR= 1.29 (0.80 to 2.07) LOW 
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Quality assessment 
Count 


(Rate or %) 
Effect (95% CI) Quality 


No of studies Design 
Risk of 


bias 
Inconsistency Indirectness Imprecision Other  Intervention Comparison 


Severe injury (Incidence Rate Ratio- Number of falls with severe injury as a proportion of occupied bed days) 


1 
Haines (2010) 


Randomised 
trials  


S
1
 NS S


3
 S


2
 - 


3/35441 
(0.08) 


7/30228 
(0.23) 


RIRR= 2.06 (0.36 to 11.70) LOW 


Vitamin D plus calcium compared to calcium alone (Number of inpatients who fell as a proportion of number of inpatients) 


Falls (Relative Risk- Number of inpatients who fell as a proportion of number of inpatients) 


1 
Burleigh (2007)


 


 


Randomised 
trials 


NS NS NS S
2
 


Mean LOS= 
43 days 


36/100                          45/103                           RR= 0.82 (0.59 to1.16) MOD 


Severe injury (Relative Risk- Number of inpatients who fell and sustained severe injury as a proportion of number of inpatients) 


1 
Burleigh (2007)


 


 


Randomised 
trials 


NS NS NS S
2
 


Mean LOS= 
43 days 


1/100 
(1.0%) 


3/103 
(2.91%) 


RR= 0.42 (0.05 to 3.84) MOD 


Adherence amongst all participants to drugs (Mean Difference) 


1 
Burleigh (2007)


 


 


Randomised 
trials 


NS NS NS S
2
 


Mean LOS= 
43 days 


89/100 
(89%) 


87/103 
(87%) 


MD= 1.05 (0.95 to 1.17) MOD 


Multifactorial Interventions 


Falls (Incidence Rate Ratio- Number of falls as a proportion of occupied bed days) 


2
 


Healey (2004) 
Stenvall (2007) 


Randomised 
trials 


NS NS NS NS - - - IRR= 0.42 (0.26 to 0.69) HIGH 


2 
Fonda (2006), Lane 


(1997), 


Non 
randomised 


trials 
S


4
 NS S


3
 NS - - - IRR= 1.17 (0.55 to 2.48) V LOW 


Any Injury (Incidence Rate Ratio- Number of falls resulting in any injury as a proportion of occupied bed days) 


1
 


Healey (2004) 
Randomised 


trials 
S NS NS S


2
 


Mean LOS= 
20 days 


(1.14) (0.85) IRR= 1.34 (0.06 to 23.92) MOD 


Severe Injury (Incidence Rate Ratio- Number of falls resulting in severe injury as a proportion of occupied bed days) 


1
 


Fonda (2006) 


Non 
Randomised 


trials 
S


1
 NS NS NS 


Mean LOS= 
20 days 


7/41013 
(0.17) 


27/37133 
(0.73) 


IRR= 0.23  (0.10 to 0.53) V LOW 







Falls NICE clinical guideline DRAFT appendix E (2013)       Page 74 of 84 


Quality assessment 
Count 


(Rate or %) 
Effect (95% CI) Quality 


No of studies Design 
Risk of 


bias 
Inconsistency Indirectness Imprecision Other  Intervention Comparison 


LOS= length of stay 
NS= Nothing serious (not downgraded) 
S= Serious (downgraded one place) 
VS= Very serious (downgraded two places) 
RR= Relative Risk 
IRR= Incidence Rate Ratio 
RIRR= Ratio of Incidence Rate Ratio 
MD= Mean Difference 
 
1= No correction for unit analysis error that is present in cluster randomisation 
2= Wide confidence intervals 
3= Includes participants under the age of 50 years 
4= Failure to measure prognostic factors/control confounding 
5= Inconsistent point estimates 
6= Analysis of all participants 
7= Analysis of participants only with cognitive impairment 
8= Analysis of cognitively intact participants only 
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Inpatient intervention: Forest plots (multifactorial interventions) 


Acute Setting 


Falls – incidence rate ratio 
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Falls resulting in any injury- incidence rate ratio 
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Falls resulting in any injury- relative risk 


 


Falls resulting in severe injury- incidence rate ratio 
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Non-Acute setting 


Falls- incidence rate ratio 
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Falls resulting in any injury- incidence rate ratio 
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Mixed/Unclear setting 


Falls- incidence rate ratio 
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Inpatient information: Evidence tables 


 


 


Records identified through 
database searching 


 


Additional records identified 
through other sources 


Records screened after duplicates removed 
(n =2441)  


) 


Records excluded 
(n =2428) 


Full-text articles assessed 
for eligibility 


(n =13) 


Full-text articles excluded, 
with reasons- 


(n =10) 
 


Studies included in 
evidence synthesis 


(n =3) 
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Study ID Carroll (2010)  


Aim To explore the patient’s perspective regarding their inpatient falls experience 


Theoretical 
approach 


Qualitative descriptive study 


Data collection 
Tape recorded interviews using a semi structured interview schedule 


Aprox 15 to 45 mins in duration. 


Method & process 
of analysis 


Patients were interviewed and the interviews were transcribed verbatim 


Two person analysis was performed to ensure consensus for the analysis 


Text was open coded to capture meanings. Codes were compared with each other and selective coding was performed to identify core categories. 


Reliability and validity was assured through a process of keeping field and reflective notes, debriefing amongst researchers, and engagement with the 
raw data and codes 


Population & 
sample collection 


9 participants who had fallen in hospital in the previous 48hrs, who were cognitively intact and able to share and communicate their experience in 
English.  


Age: Mean= 61.2 years, Range= 24 - 78 years 


LOS: Mean= 14 days, Range= 1 to 47 days 


Country: USA 


Key themes 


Reasons for falling: urgent need to reach bathroom was identified as a common reason for falling, with participants stating that the urgency and 


sleeping medication clouded their memory about their physical limitations (no quotes provided) 


Unaware of risk: most participants mentioned that they were not aware of their risk of falling (no quotes provided) 


Inconsistent messages regarding their risk: Participants who were aware of their risk received inconsistent messages about their risk from different 


nurses (no quotes provided) 


Not wanting to bother staff: Participants noted the request from their nurses to call them before they get out of bed/chair/go to the bathroom but 


expressed the emotional obstacle of not calling for assistance because they did not want to bother a nurse: ‘I am supposed to call for help…but I don’t 
want to bother them’  ‘I feel like I call the nurse enough. You know I don’t want to be a bother’. They also cited physical obstacles of waiting for a nurse 
to respond to their call, and not being able to reach their call device.   


Source of funding Funded by the Interdisciplinary Nursing Quality Initiative 


Evidence gap & 
limitations 


Limitations: underpinning theories/assumptions not discussed, no rational provided, data lack depth and richness (few quotes provided) 


Comment 
Authors recommend that nurses need to provide a clear messages, to be heard by and acted upon by patients and their families, that nurses are there 
for patients and to provide a safe environment, including prompt response to patient needs. Patients and their families should be included in 
communication about falls risk assessments and care plans.   
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Study ID Gallinagh (2001) 


Aim To explore the perceptions of 9 relatives whose family had side rails used during their care in an older person ward 


Theoretical 
approach 


Qualitative approach using a simplified version of a family interview guide (Strumpf and Evans, 1988, simplified by Hardin et al 1993) 


Data collection 


Interviews were carried out in private in a room adjacent to the ward. Interviews were audiotaped. 


Interviews were conducted by a gerontological specialist nurse 


Duration of no more than 15 minutes 


Method & process 
of analysis 


Content analysis using the approach suggested by Cavanagh (1997) enabled researchers to quantify the experiences and perceptions of relatives in a 
systematic way. Main trends from this process were categorised and coded. Reliability of the method was attained through agreement being reached in 
the classification trends and in the coding process. Participants were provided with a verbal overview of their own perceptions to ensure clarity and 
understanding. 


Population & 
sample collection 


A purposive sample of 9 relatives (sibling, partner, spouse, child) representing 9 inpatients on an older person/rehabilitation unit of an acute care 
hospital. 


6 patients had side rails up during the time of the interviews 


Age: Mean= 77 years, Range= Unclear 


LOS: Mean= 3 months, Range= Unclear 


Country= Ireland 


Key themes 


Acceptance of side rail use: Participants agreed with staff rationale for side rail use, but reasonings given by staff were not based on actual incidents 


of patient safety, but on the anticipated preventive function of side rails ‘I was told it was in case she rolled out of bed.’ Other participants who had not 
had side rail use explained to them offered their own reasoning ‘They are there for safety reasons aren’t they?’ 


Ritualised care: Participants associated side rail use with the care of older people ‘old people always have them on their beds’, ‘you naturally expect it 
with older patients’ 


Entrapment: participants mentioned the inhibitor effect of rails ‘he can’t do things he would like, but it’s for his own good you know’, ‘sometimes she felt 


like she was being hemmed in. I knew it because of her expression’ 


Injury: side rails were associated with injury risk ‘I don’t like the spaces in between them, the way limbs can get caught’, ‘she’s constantly putting her 
legs through them and getting entangled, especially when agitated’ 


Source of funding Financially supported by the Marther McMenamin Memorial Scholarship. 


Evidence gap & 
limitations 


Inadequate reporting/consideration of the role of the researcher, methods are not as reliable as they could be, unclear if one or more than one 
researcher was involved in reliability checks 


Comment 
Authors recommend that staff need to enter into discussions with patients and families about impeding an individual’s freedom, the repercussions of 
this, and alternative strategies for the patient 
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Reference Haines (2011) 


Study Type Cross sectional survey 


Quality High: assessment of potential prognostic and confounding factors, appropriate statistical analysis, description of missing data 


Patients 
N= 125 inpatients from the geriatric assessment and rehabilitation unit, mean age= 79 years 


Australia 


Intervention 


Six fall prevention approaches were incorporated into willingness to pay scenarios. The descriptions of the interventions was provided to the 
participants along with any description of visual and tactile cues to facilitate participant conceptualisation of the intervention.  


6 fall prevention approaches were Falls consultation, Exercise, Face to face education, Booklet and video education, Hip protectors, Targeted 
multifactorial programme 


Comparison None 


Length of follow up None 


Outcomes and 
effect sizes 


 


Intervention Intangible costs Intangible benefits Mean patient willingness to pay 


Targeted multifactorial 
intervention 


Discomfort, anxiety, reduced 
leisure time, discomfort, extra time 
to dress 


Health benefits $268 


Falls Consultation None None $215 


Exercise Discomfort, reduced leisure time Health benefits $174 


Face to face education Anxiety, reduced leisure time Social interaction $164 


Hip protectors Discomfort, extra time to dress None $74 


Booklet and video education Reduced leisure time None $68 


 


Addition of visual cues significantly reduced participant misunderstanding 


Source of funding None stated 


Additional 
comments 
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Appendix F:  Quality checklist for qualitative studies on older people’s views on falls prevention, willingness 
and barriers to participation 
 
Article Clearly


focused 
question 


 Type of 
qualitative 
study 


Author’s 
position 
clearly 
stated 


Sampling 
strategy 
described 
and justified 


Adequate 
description 
of method 
of data 
collection  


Procedures for 
data analysis/ 
interpretation  
given 


Respondent 
validation 


Claims made 
for 
generalisability 
of findings? 


Relevance  


Aminzedah & Edwards 
1998 


Yes Focus groups Yes Yes Yes Yes Yes Suggest further 
research 


Yes 


Ballinger & Payne 
2000 


Yes        Discourse
analysis 


Yes Yes Yes Yes Yes No Yes


C’wealth Australia 2000 Yes ‘Qualitative 
approach’ 


Yes       Unclear Yes No Yes Yes Yes


Health Education Board   
1999 


Yes Group and in 
depth 
interviews 


Yes       Yes Yes Yes Unclear No Yes


Grossman 2003 Yes In-depth 
qualitative 
interviews 


No Yes Yes No No No Relevant to physical 
activity in general 
rather than specific 
to falls. 


Kong 2002 Yes Content 
analysis 


No       Yes Yes Yes Unclear No Yes


Porter 1999 Yes Husserlian 
phenomenolo
gy 


No       Yes Yes Yes No No Yes


Resnick 1999 Yes Naturalistic/ 
constructivist 
inquiry 


Yes       Yes Yes Yes Yes No Yes
(nursing home 
residents) 


Simpson 2003 Yes 'Qualitative' No Yes Yes Yes No No Yes 
Stead  
Scotland 1997 
 


Yes    Focus groups Yes Unclear Yes Yes No No Relevant to exercise 
in general rather 
than specific to falls. 
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Appendix F: Quality assessment results for hip protectors 
review 
 
1 2 3 4 5 6 7 8 9 10             Total  Study 


3 1 1 1 1 0 1 0 1 1                 10  


3 1 1 1 1 0 1 1 1 1                 11  


3 1 1 1 1 1 1 1 1 1                 12  


1 0 1 0 1 0 0 1 1 1                   6  


0 1 1 1 0 0 0 1 1 0                   5  


0 1 1 1 1 0 1 1 1 1                   8  


2 1 1 1 1 0 1 0 1 0                   8  


0 1 1 1 1 0 0 0 1 0                   5  


0 1 1 1 0 0 1 0 1 1                   6  


0 1 1 0 0 0 0 1 1 0                   4  


3 1 1 0 1 0 1 1 1 0                   9  


3 1 1 1 1 0 1 1 1 1                 11  


1 1 1 0 1 0 0 1 1 1                   7  


Birks 2003  


Cameron 2001  


Cameron 2003  


Chan 2000  


Ekman 1997  


Harada 2001  


Heikinheimo 1996  


Hubacher 2001  


Kannus 2000  


Lauritzen 1993  


Meyer 2003  


van Schoor 2003  


Villar 1998
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Appendix F: Interventions for prevention of falls; quality assessment 
of trial items and possible scores (Gillespie et al, 2003) 
Study id Item A Item B Item C Item D Item E Item F 
Armstrong 1996 3 3 2 2 1 1 
Becker 2003 3 3 1 2 1 1 
Buchner 1997 1 3 1 2 1 1 
Bischoff 2003 2 3 3 3 3 3 
Campbell 1997 3 3 3 3 1 1 
Campbell 1999 3 3 3 3 2 2 
Carpenter 1990 1 2 1 1 1 1 
Carter 1997 3 2 2 2 1 1 
Carter 2002 2 2 1 3 1 1 
Cerny 1998 2 3 1 1 1 1 
Close 1999 2 2 1 3 1 1 
Coleman 1999 1 3 1 3 1 1 
Cornillon 2002 2 3 1 3 1 1 
Cumming 1999 3 3 1 3 1 1 
Dawson-Hughes 1997 2 3 3 1 3 3 
Day 2002 3 3 1 3 1 1 
Donald 2000 2 3 1 3 1 1 
Ebrahim 1997 3 2 1 2 1 1 
Fabacher 1994 3 2 1 3 1 1 
Fiatarone 1997 1 2 1 1 1 1 
Gallagher 1996 1 1 1 3 1 1 
Gray-Donald 1995 1 3 1 2 1 1 
Hogan 2001 3 3 1 3 1 1 
Hornbrook 1994 1 1 2 3 1 1 
Jensen 2002 3 2 1 3 1 1 
Jitapunkul 1998 1 1 1 2 1 1 
Kenny 2001 1 2 1 3 1 1 
Kingston 2001 1 1 1 2 1 1 
Latham 2003 3 3 3 3 3 2 
Lightbody 2002 2 2 1 2 1 1 
Lord 1995 2 2 1 2 1 1 
Mayo 1994 1 3 1 3 1 1 
McMurdo 1997 1 2 1 1 1 1 
McMurdo 2000 1 2 1 3 1 1 
Means 1996 1 2 3 1 1 1 
Mulrow 1994 3 2 3 2 2 1 
Newbury 2001 3 1 1 1 1 1 
Nikolaus 2003 2 3 3 2 1 1 
Nowalk 2001 1 2 1 3 1 1 
Pardessus 2002 2 3 1 3 1 1 
Pereira 1998 1 2 1 1 1 1 
Pfeifer 2000 2 2 1 3 3 2 
Ray 1997 2 3 3 3 1 1 
Reinsch 1992 2 2 1 1 1 1 
Robertson 2001 3 3 1 3 1 1 
Rubenstein 1990 3 2 1 2 1 1 
Rubenstein 2000 2 3 1 2 1 1 
Ryan 1996 1 1 1 1 1 1 
Sato 1999 2 2 3 3 3 3 
Schnelle 2003 2 1 1 3 1 1 
Shaw 2003 3 3 3 3 1 1 
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Steinberg 2000 1 3 1 2 1 1 
Stevens 2001 2 3 3 3 3 1 
Tideiksaar 1993 1 1 1 1 1 1 
Tinetti 1994 2 2 2 3 1 1 
van Hastregt 2000 1 2 1 3 1 1 
van Rossum 1993 3 3 2 2 1 1 
Vassallo 2002 1 1 2 1 1 1 
Vellas 1991 1 1 1 2 3 1 
Vetter 1992 3 2 1 2 1 1 
Wagner 1994 2 2 1 2 1 1 
Wolf 1996 2 1 1 3 1 1 
 


Quality assessment scores (continued) 


Study id Item G Item H Item J Item K Item L 
Armstrong 1996 3 3 2 1 2 
Becker 2003 1 3 3 3 3 
Bischoff 2003 1 3 3 3 2 
Buchner 1997 1 3 3 3 3 
Campbell 1997 1 2 3 3 3 
Campbell 1999 1 3 3 3 3 
Carpenter 1990 1 1 1 2 1 
Carter 1997 1 3 3 2 3 
Carter 2002 3 3 3 3 2 
Cerny 1998 1 1 1 1 2 
Close 1999 1 3 3 3 3 
Coleman 1999 1 2 1 1 3 
Cornillon 2002 1 3 1 3 3 
Cumming 1999 3 3 3 3 3 
Dawson-Hughes 1997 2 3 3 3 3 
Day 2002 3 3 3 3 3 
Donald 2000 3 3 3 3 3 
Ebrahim 1997 2 3 2 2 3 
Fabacher 1994 1 3 2 1 3 
Fiatarone 1997 3 2 1 2 2 
Gallagher 1996 3 3 3 3 2 
Gray-Donald 1995 1 3 3 2 2 
Hogan 2001 1 3 3 3 3 
Hornbrook 1994 1 3 3 3 3 
Jensen 2002 1 1 3 3 3 
Jitapunkul 1998 1 1 1 2 3 
Kenny 2001 1 3 3 3 3 
Kingston 2001 1 3 1 1 2 
Latham 2003 1 3 2 3 2 
Lightbody 2002 3 3 3 3 2 
Lord 1995 1 2 3 2 3 
Mayo 1994 1 3 3 3 3 
McMurdo 1997 3 1 1 2 3 
McMurdo 2000 1 3 3 3 3 
Means 1996 1 2 1 2 2 
Mulrow 1994 2 3 3 3 2 
Newbury 2001 1 1 1 1 3 
Nikolaus 2003 1 2 3 3 3 
Nowalk 2001 3 3 3 3 3 
Pardessus 2002 1 3 1 2 3 
Pereira 1998 2 3 2 1 3 
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Pfeifer 2000 2 3 3 2 3 
Ray 1997 1 3 3 2 3 
Reinsch 1992 1 1 3 2 3 
Robertson 2001 2 3 3 3 3 
Rubenstein 1990 1 2 2 3 3 
Rubenstein 2000 3 3 1 2 2 
Ryan 1996 2 2 2 2 2 
Sato 1999 1 3 3 2 3 
Schnelle 2003 1 3 1 3 2 
Shaw 2003 1 3 3 3 3 
Steinberg 2000 1 3 3 3 3 
Stevens 2001 3 3 3 3 3 
Tideiksaar 1993 2 2 2 3 3 
Tinetti 1994 1 3 3 3 3 
van Haastregt 2000 3 3 1 3 3 
van Rossum 1993 2 2 2 2 2 
Vassallo 2002 1 1 2 3 3 
Vellas 1991 1 2 2 1 2 
Vetter 1992 1 2 1 1 3 
Wagner 1994 1 2 3 1 3 
Wolf 1996 1 3 3 3 2 
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Appendix G: Hip protectors; characteristics of excluded studies 
 
Study  Reason for exclusion 
Becker  2003 This was a randomised trial of 981long stay residents of six nursing homes in Ulm Germany. The 


homes were randomised (cluster randomisation) to have a multifaceted falls intervention programme 
(staff and resident education on fall prevention, advice on environmental adaptations, progressive 
balance and resistance training and hip protectors) or to act as controls. 138 of 509 residents 
allocated to the intervention group wore the hip protectors, with 108 of them wearing them as per the 
protocol, which was from arising in the morning to bedtime. 17 hip fractures occurred amongst the 
509 allocated to the intervention group, as opposed to 15 hip fractures in the 472 residents in the 
control group. The study was excluded as it was an evaluation of multifaceted intervention 
programme and not just hip protectors. It will be reviewed in the Cochrane review on interventions for 
preventing falls in the elderly. 


Jensen  2002 This was a randomised trial with 194 participants in residential care facilities. The facilities were 
cluster randomised to have a mulitfactorial fall and injury prevention intervention. General: staff 
education, environmental modification, post-fall staff conferences and ongoing staff guidance. 
Resident specific: exercises, supply and repair of aids, medication modification, hip protectors. 
47/194 participants offered protectors; 34 agreed to wear them. The study was excluded as it was an 
evaluation of multifaceted intervention programme and not just hip protectors. It will be reviewed in 
the Cochrane review on interventions for preventing falls in the elderly. 


Lauritzen  1996 This study was an open prospective case-cohort study with intervention cases at one hospital and 
controls from another hospital. It was excluded as it was not a randomised trial. 


Ross  1992 This study was a report on assessing the feasibility of wearing hip pads for 30 elderly residents of 
long-term institutions. The report mentioned there was 'random' allocation of residents to one of six 
interventions but no numbers of patients in each group were given or outcomes. The individual 
interventions were not clearly defined. The study was intended as a preparation for a randomised 
trial. Additional information has been requested from the authors but not provided. The study was 
excluded because of inadequate information. 


Woo  2003 Described as a randomised controlled trial in Current Controlled Trials.com (listed under Hong Kong 
Health Services Research Fund's contact Prof Johnston). The published article indicated it was a 
case control study with 302 subjects wearing hip protectors and 352 control subjects. The hip 
protectors were specially designed for Chinese build and tropical conditions. Mean follow-up was 
18.6 + 10.8 days in treatment group. Compliance ranged from 55 to 70%. The relative risk for hip 
fracture was 0.18 (0.04 to 0.79), relative risk reduction 82% (2 versus 13 cases). The study was 
excluded as it was not a randomised control trial. 


Wortberg  1998 This study involved 84 residents of five nursing homes in Ludenscheid, Germany. 47 were allocated 
to receive the protectors and 37 residents acted as controls. No fractures occurred for the 91 
reported falls in the hip protector group, while seven hip fractures occurred in 28 falls without the 
protectors. The study was excluded, as there was no randomisation of patients into the two groups. 
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Appendix G: Interventions for prevention; characteristics of 
excluded studies 
 
Study Reason for exclusion 


Abreu  1998 
Not RCT. Divided into groups by convenience sampling. Intervention: group versus home fall prevention 
education. Falls outcomes. 
 


Ades  1996 RCT. Intervention: weight training exercise. No falls outcome. Outcome: gait velocity and strength. 
 


Allen  1986 RCT. Intervention: geriatric consultation team. No falls outcome. Outcome: compliance of hospital doctors. 
 


Bean  2002 
RCT. Intervention: 12 week exercise programme of stair climbing, using weighted vests versus walking. 
Outcomes: strength, power and physical performance in mobility-limited older people. No falls outcome. 
 


Binder  1995 
RCT. Intervention: exercise programme, randomised to vitamin D or not. Outcome balance. All participants 
demented. No falls outcome. 
 


Bowling  1992 
RCT. Intervention: randomised to nursing home or long stay hospital ward. No falls outcome. Outcomes: 
accidents, quality of life.  
 


Buchner  1997b 
RCT. Intervention: endurance training. MoveIT study. Same control group as included FICSIT study. No falls 
outcome. 
 


Caplan  1999 
RCT. Intervention: ‘hospital in the home’ instead of acute admission. Not just elderly (age range 17-111 
years). Not fall prevention trial; falls monitored as possible complications. 
 


Charette  1991 RCT. Intervention: resistance exercise. No falls outcome. Outcome: cross section of muscle fibre. 
 


Cheng   2001 
RCT. Intervention: symmetrical standing training and repetitive sit-to-stand training using a standing 
biofeedback trainer. Falls outcome but all subjects had hemiplegic stroke.  
 


Chin A Paw  2001 RCT. Intervention: exercise and enriched food regimen. Outcome: functional performance. No falls outcome.
 


Clark  1975 RCT. Exercise intervention. No falls outcome.  
 


Crilly  1989 RCT. Intervention: exercise programme. Outcome: postural sway. No falls outcome.  
 


Crotty  2002 
RCT. Intervention: accelerated discharge and home-based rehabilitation after hip fracture. Not intervention to 
prevent falls; falls recorded but as adverse events. 
 


Deery  2000 
Not RCT. Controlled trial. Pre-post intervention analysis. Intervention: fall prevention programme consisting 
of peer presented education sessions. Falls outcomes. 
 


Fiatarone   1994 
RCT. Exercise/ nutritional intervention. No falls outcome. Outcomes muscle strength and mobility, gait, stair 
climbing and others. FICSIT trial. 
 


Galindo-Ciocon  1995 
Not RCT. Pre-post intervention design. Intervention: fall prevention counselling and gait and balance training. 
Falls outcomes. 
 


Graafmans  1996 


Sub-group of RCT testing daily vitamin D versus placebo. 2,578 persons randomised. This paper reports an 
epidemiological study of risk factors for falls in a sub-group of 368 subjects. The source population for this 
paper were subjects from 13 homes or apartment houses and randomisation had taken place within these 
units in blocks of 10. However, of 458 eligible subjects, only 368 agreed to enrol in this study (80.1%). 
Although the percentage who fell in intervention and control groups is reported, it was felt that this paper 
should be excluded as the sample was a self-selected subgroup and the number in intervention and control 
groups were not provided. There was no statistically significant difference in percentage of fallers with or 
without vitamin D (OR 1.0; 95% CI 0.6 to 1.5). 
 


Green  2002 
RCT. Intervention: physiotherapy for patients with mobility problems more than one year after a stroke. Falls 
outcomes but all stroke patients and 95% had left or right hemiparesis. 
 


Greendale  2000 


RCT. Intervention: use of a weighted vest (no vest, 3% of body weight or 5% of body weight) to be worn two 
hours per day, four days per week, for 27 weeks. No falls outcome. Outcome knee extensor and flexor 
strength, selected measures of physical performance, serum and urine markers of bone turnover, and quality 
of life indices. 
 


Hagberg  1989 RCT. Intervention: exercise. No falls outcome. Outcome: new cardiovascular event. 
 


Hall  1992 
RCT. Intervention: nurse visit, individualised interventions. No falls outcome. Outcomes: psychological tests, 
care status. 
 


Hansen  1992 RCT. Intervention: geriatric follow up after hospital discharge. Outcome: admission to nursing homes. No falls
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excluded studies 
 


outcome. 
 


Hebert  2001 


RCT. Intervention: multifactorial assessment of community dwelling people aged 75 and above. Primary 
outcome: functional decline (defined as death, admission to an institution or increase of > or = 5 points on the 
functional autonomy measurement system (SMAF) scale disability score during one year follow-up). 
Secondary outcomes: functional autonomy, well-being, perceived social support and use of health care 
services. No falls outcome. 
 


Hendrich  1988 Not RCT. Hospital prevention plan. Falls outcomes. 
 


Hendriksen  1984 
RCT. Intervention: home visits and provision of aids.  
Outcome: GP visits, hospitalisation. No falls outcome. 
 


Hendriksen  1989 
RCT. Intervention: preventive home visits.  
Outcome: hospitalisation. No falls outcome. 
 


Hofmeyer  2002 
RCT. Intervention: training to improve the ability of disabled older adults to rise from the floor. Not fall 
prevention. No falls outcome. 
 


Holmqvist  1998 
RCT. Intervention: early supported discharge after stroke. 
Not fall prevention. Falls reported as a possible adverse effect. 
 


Hopman-Rock  1999 
RCT. Intervention: psychomotor activation programme for cognitively impaired elderly in institutional care. 
Not fall prevention. Falls monitored as a possible adverse effect. 
 


Hu  1994 RCT. Not fall prevention. Falls artificially induced. Balance parameters measured. 
 


Judge  1993 RCT. Outcome: static balance, muscle strength. No falls outcome. 
 


Kempton  2000 
Not RCT. Evaluation of non-randomised community fall prevention programme targeting eight risk factors. 
Geographical control.  
 


Kerschan-Schindler  
2000 Not RCT. Sample selected from controlled trial of home exercise programme. Falls outcomes. 


Kilpack  1991 Not RCT. Pre-post intervention design. Nursing intervention. Outcome: falling. 
 


Krishna  1983 Not RCT. Pre-post intervention design. Hospital-based, staff education programme. Outcome: falling. 
 


Kuipers  1993 Controlled study. Pre-post intervention. Hospital-based risk assessment and intervention. Falls outcome. 
 


Kustaborder  1983 Not RCT. Pre-post intervention design. Hospital-based. Outcome: accidents (not just falls). 
 


Lamoureux  2003 
RCT. Intervention: progressive resistance. Outcome: strength assessed using an obstacle course. No falls 
outcome. 
 


Latham  2001 
RCT. Hospital-based. Intervention: progressive resistance strength training. No falls outcome. Outcome: 
strength, gait speed, timed ‘up-and-go’, balance (Berg). 
 


Lauritzen  1993 RCT. Intervention: hip protectors. Hip fracture outcome. 
 


Lawrence  1992 Not RCT. Case series. Nursing intervention. Outcome: falling. 
 


Lichtenstein  1989 RCT. Exercise intervention. No falls outcome. Outcome: balance and sway 
 


Lord  1996a RCT. Exercise intervention. No falls outcome. Outcome: gait related. 
 


Lord  1996b RCT. Exercise intervention. No falls outcome. Outcome: balance related. 
 


MacRae  1996 
Not RCT. Pre-post intervention. Walking programme for nursing home residents. Falls monitored as possible 
adverse events.  
 


McCabe  1985 Not RCT. Nursing intervention. Falls outcomes. 
 


McEwan  1990 
RCT. Intervention: screening programme by nurses with general assessment. Outcome: health indices, ADL, 
morale. No falls outcome. 
 


McMurdo  1993 RCT. Intervention: exercise. Outcome: sway, depression, ADLs, chair to stand time. No falls outcome. 
 


Mills  1994 RCT. Low intensity aerobic exercise. No falls outcome. 
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Mohide  1988 
RCT. Intervention: quality assurance programme in nursing homes. No falls outcome. Outcome: hazardous 
mobility and constipation. 
 


Morganti  1995 RCT. Intervention; resistance training. Outcome: not falling, strength. 
 


Morton  1989 Not RCT.  Falls prevention programme. Hospital. 
 


Naso  1990 RCT. Exercise intervention. No falls outcome. Outcome: 'training effect'. 
 


Nichols  1993 RCT. Intervention: resistance training. No falls outcome. Outcome: strength. 
 


Obonyo  1983 Not RCT. No untreated group. Falls outcomes. 
 


Pathy  1992 
RCT. Intervention: postal health screening by questionnaire. Outcome: mortality, quality of life, health service 
use. No falls outcome. 
 


Plautz  1996 Not RCT. Pre-post intervention design. Falling outcome. 
 


Ploeg  1994 RCT. Intervention: safety assessment. No falls outcome. Outcome: safety behaviour changes. 
 


Pomeroy  1999 RCT. Intervention: physiotherapy to improve mobility in demented elderly people. No falls outcome. 
 


Posner  1990 RCT. Intervention: aerobic exercise intervention. No falls outcome. Outcome: new cardiovascular diagnoses.
 


Poulstrup  2000 


Not RCT. Community-based intervention programme. Quasi experimental, with non-randomised control 
communities. Intervention: information and home visits with follow-up, removing physical hazards, treating 
somatic and psychiatric illnesses and dealing with improper drug consumption, diet insufficiencies and 
physical and mental inactivity. Outcome: fall related fractures. 
 


Rainville  1984 Not RCT. Pre-post intervention. Hospital fall prevention programme. 
 


Rantz  2001 


RCT (cluster randomised nursing homes). Intervention: staff workshops and feedback about 23 quality 
indicators versus workshops and feedback and clinical consultation versus control. Outcomes: reporting of 23 
quality indicators. Subgroup analysis of nursing homes that made use of clinical consultation v those that did 
not. Falls one of 23 quality indicators but no useable data. 
 


Reuben  1995 
RCT. Intervention: geriatric assessment of hospital patients. No falls outcome. Outcome: functional and 
health status, mortality.  
 


Robbins   1992 RCT. Balance outcomes. No falls outcome.  
 


Robertson  2001c 


Not RCT. Controlled trial in multiple centres. Intervention: home based exercise in over 80 year olds. Same 
programme as in Campbell 1997, Campbell 1999, and Robertson 2001. Outcome: falls, injuries resulting 
from falls, and cost effectiveness. 
 


Robinson  2002 
Not RCT. Controlled study of physiotherapy in community dwelling elderly people, but subjects self-selected 
to participate in intervention.  
 


Sauvage  1992 RCT. Intervention: aerobic exercise programme. No falls outcome. Outcome: strength, gait, balance. 
 


Schlicht  2001 
RCT. Intervention: intense strength training to improve functional ability related to the risk of falling. No falls 
outcomes. Outcome: strength, walking speed, balance, sit-to-stand performance. 
 


Schmid  1990 
Not RCT (pre-post intervention design). Development of injury risk assessment tool in nursing home patients. 
Outcome falling. 
 


Schnelle  1996 
RCT. Intervention: exercise to improve mobility in physically restrained nursing home residents. No falls 
outcomes. 
 


Sherrington  1997 
RCT. Intervention: home exercise programme. No falls outcome. Outcome: improved mobility and strength, 
post hip fracture. 
 


Shumway-Cook  1997 
Not RCT. Quasi-experimental design. Exercise intervention. Non-equivalent control group. Logistic 
regression model of fall risk was an outcome, but not actual falls. 
 


Simmons  1996 RCT. Intervention: exercise in water. No falls outcome. Outcome: functional reach as a measure of fall risk.  
 


Sinaki  2002 RCT. Intervention: proprioceptive dynamic posture training in osteoporotic women with kyphotic posture. 
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Outcome: spinal x-rays, back extensor, hip extensor, knee extensor and grip strength, balance tested by 
computerised dynamic posturography. No falls outcomes. 
 


Skelton  1999 
Not RCT. Pre-post test design. Describes falls management exercise (FaME) Programme and ongoing 
evaluation study that is not randomised.  
 


Speltz 1987 Not RCT. Pre-post intervention. Hospital. Falls outcomes. 
 


Svanstrom  1996 
Not RCT. Quasi experimental, with non-randomised controls. Intervention: environmental risk control. Pre-
post intervention design. Outcomes hip fracture (discharge data). 
 


Sweeting  1994 Not RCT. Pre-post intervention. Hospital. Falls outcomes. 
 


Tennstedt  1998 RCT. Intervention: to reduce fear of falling and increase activity levels. Not fall prevention. Falls reported as 
possible adverse effect.  


Thompson  1988 RCT. Exercise intervention. No falls outcome. 
 


Thompson  1996 Not RCT. Pre-post intervention. Environmental risk factor modification. Falls outcomes. 
 


Tideiksaar  1990 Not RCT. Pre-post intervention. Falls outcomes. 
 


Tideiksaar  1992 
Not RCT. Community-based survey and falls prevention programme. Qualitative evaluation only. Falls 
outcomes. 
 


Tinetti  1992 Not RCT. Prospective cohort study. Outcome: injurious falls. 
 


Tinetti  1999 
RCT. Intervention: home-based multicomponent rehabilitation after hip fracture. Not intervention to prevent 
falls; falls recorded but as adverse events. 
 


Topp  1993 RCT. Intervention: resistance training classes. Outcome: change in gait and balance. No falls outcome. 
 


Topp  1996 
RCT. Intervention: home-based resistance training. Outcome: change in ankle strength, training intensity, 
postural control, and gait. No falls outcome. 
 


Tynan  1987 Not RCT. Description of fall and fracture prevention programme.  
 


Urton  1991 Not RCT. Description of falls prevention programme.  
 


von Koch  2000 
RCT. Intervention: early supported discharge and rehabilitation at home after a stroke. Falls outcome but 
stroke patients and not a fall prevention strategy; falls monitored as adverse event. 
 


White  1991 Not RCT. Description of intervention in rehabilitation unit. 
 


Wolf-Klein  1988 Not RCT. Pre-post intervention (multidisciplinary falls clinic). Falls outcomes. 
 


Wolfson  1996 
RCT. Intervention: exercise. Outcome: balance, strength and gait velocity. No falls outcome. 
FICSIT trial. 
 


Yates  2001 


RCT. Intervention: multifactorial intervention to reduce fall risk (fall risk education, 10 week exercise 
programme, nutritional counselling and/or referral, environmental hazard education). Outcome: decrease in 
selected fall risk factors (physiological outcome measures, locus of control for nutrition, nutritious food 
behaviour, falls efficacy score, depression, environmental hazards). No falls outcomes. 
 


Ytterstad  1996 
Not RCT. Quasi experimental, with non-randomised controls. Pre-post intervention design. Outcomes include 
falling. 
 


RCT: randomised controlled trial  
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Appendix G: Assessment tools; excluded studies 
 


Study Reason for exclusion 


Alpini  2001 Detailed evaluation of postural control 


Behrman  2002 In-patient 


Bergland   2002 Self-reported walking information 


Bloem  2000  Stop walking when talking small sample 


Cho  1998 Balance performance, small sample 


Conley  1999 In-patient 


Di Fabio  1997 Small sample 


Finlay  1999 Detailed footwear analysis 


Goodgold   2001 FR, TUGT, small sample 


Gunter  2000  Diagnosing fallers from non-fallers. 


Harada  1995 Tool to identify those needing physiotherapy 


Jannink-Nijlant  1999 Mobility control subscale of sickness impact profile, small sample 


Kemoun  2002 Detailed gait analysis 


Krishnan  2002 Reliability study with DGI, small sample 
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Appendix G: Assessment tools; excluded studies 
 
Lajoie  2002 Small sample 


Lee  2001 No falls outcome data 


Lord  2000 Choice step reaction time, too detailed and not pragmatic 


Lundin  2001 Small sample 


Maki  2000 Small sample and no falls data 


Menz  2001 Footwear analysis 


Najafi  2002 Detailed postural transition evaluation 


Nyberg  1997 In-patient 


O'Brien  1998 Small sample 


Simpson  2002 180 degree turn test, no falls data 


Thorbahn  1998 Small sample 


Thorbahn  1996 Small sample 


Van Swearingen  1996 Modified gait abnormality rating scale, small sample 


Vassallo 2000 
 


Not enough detail to extract 


Verghese  2002 Walking while talking task, detailed attentional resources 
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Appendix G: Risk factors; excluded studies 
 


Study Reason for exclusion 


Hale   1992 Small sample 


Joo   2002 Small sample 


Laird  2001 Outcomes - hospital utilisation 


Lipsitz  1994 Cross-cultural case series - fall rates 


Lord  1994 Detailed analysis of vision and balance 


Lord  2001 Detailed visual factors 


Maki  1997 Detailed gait analysis 


McCarty  2002 Detailed visual risk factors 
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Appendix G Excluded studies 


Inpatient assessment 


 1. Ashburn A., Hyndman D., Pickering R., Yardley L., Harris S.  Predicting 


people with stroke at risk of falls.  Age & Ageing 2008;37(3):270-76. Reason 


for exclusion: Not inpatient setting 


2. Barker A., Kamar J., Graco M., Lawlor V., Hill K.  Adding value to the 


STRATIFY falls risk assessment in acute hospitals.  Journal of Advanced 


Nursing 2011;67(2):450-57. Reason for exclusion: Met inclusion criteria but 


didn't achieve the sensitivity/specificity threshold set by the GDG 


3. Behrman A.L., Light K.E., Flynn S.M., Thigpen M.T.  Is the functional 


reach test useful for identifying falls risk among individuals with Parkinson's 


disease?  Archives of Physical Medicine & Rehabilitation 2002;83(4):538-42. 


Reason for exclusion: Not inpatient setting 


4. Boele van Hensbroek P., van Dijk N., van Breda G.F., Scheffer A.C., 


van der Cammen T.J., Lips P., et al.  The CAREFALL Triage instrument 


identifying risk factors for recurrent falls in elderly patients.  American Journal 


of Emergency Medicine 2009;27(1):23-36. Reason for exclusion: Doesn't 


report predictive validity (no sensitivity/specificity data provided or possible to 


be calculated) 


5. Bright L.  Strategies to improve the patient safety outcome indicator: 


preventing or reducing falls.  Home Healthcare Nurse 1937;23(1):29-36. 


Reason for exclusion: Doesn't report predictive validity (no 


sensitivity/specificity data provided or possible to be calculated) 


6. Browne J.A., Covington B.G., Davila Y.  Using information technology 


to assist in redesign of a fall prevention program.  Journal of Nursing Care 


Quality 2004;19(3):218-25.Reason for exclusion: Doesn't report predictive 


validity (no sensitivity/specificity data provided or possible to be calculated) 


7. Chow S.K., Lai C.K., Wong T.K., Suen L.K., Kong S.K., Chan C.K., 


Wong I.Y.  Evaluation of the Morse Fall Scale: applicability in Chinese hospital 
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populations.  International Journal of Nursing Studies 2007;44(4):556-65. 


Reason for exclusion: Met inclusion criteria but didn't achieve the 


sensitivity/specificity threshold set by the GDG 


8. Coker E. & Oliver D.  Evaluation of the STRATIFY falls prediction tool 


on a geriatric unit.  Outcomes Management 2003;7(1):8-14. Reason for 


exclusion: Met inclusion criteria but didn't achieve the sensitivity/specificity 


threshold set by the GDG 


9. Conley D., Schultz A.A., Selvin R.  The challenge of predicting patients 


at risk for falling: development of the Conley Scale.  Medsurg Nurs 


1999;8(6):348-54. Reason for exclusion: Met inclusion criteria but didn't 


achieve the sensitivity/specificity threshold set by the GDG 


10. Denkinger M.D., Igl W., Coll-Planas L., Bleicher J., Nikolaus T., Jamour 


M.  Evaluation of the short form of the late-life function and disability 


instrument in geriatric inpatients-validity, responsiveness, and sensitivity to 


change.  Journal of the American Geriatrics Society 2009;57(2):309-14. 


Reason for exclusion: Doesn't report predictive validity (no 


sensitivity/specificity data provided or possible to be calculated) 


11. Dite W., Connor H.J., Curtis H.C.  Clinical identification of multiple fall 


risk early after unilateral transtibial amputation.  Archives of Physical Medicine 


& Rehabilitation 2007;88(1):109-14. Reason for exclusion: Not inpatient 


setting 


12. Edmonson D., Robinson S., Hughes L.  Development of the Edmonson 


Psychiatric Fall Risk Assessment Tool.  Journal of Psychosocial Nursing & 


Mental Health Services 2011;49(2):29-36. Reason for exclusion: Met inclusion 


criteria but didn't achieve the sensitivity/specificity threshold set by the GDG 


13. El Miedany Y., Toth M., Youssef S., El Gaafary M.  Predictors of falls 


risk among patients referred for DXA scanning: A prediction model.  


Rheumatology 2010;Conference: Rheumatology 2010 - British Society for 


Rheumatology, BSR and British Health Professionals in Rheumatology, 


BHPR Annual Meeting 2010 Birmingham United Kingdom. Conference Start: 
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20100420 Conference End: 20100423. Conference Publication. Reason for 


exclusion: Doesn't report predictive validity (no sensitivity/specificity data 


provided or possible to be calculated) 


14. Elliott J.A., Jamieson J.L., Donnelly M.L., Malone M.  Measurement 


properties of a new falls risk self-assessment questionnaire for seniors.  


Geriatrics Today: Journal of the Canadian Geriatrics Society 2004;7(3):98-


102. Reason for exclusion: Doesn't report predictive validity (no 


sensitivity/specificity data provided or possible to be calculated) 


15. Haines T., Kuys S.S., Morrison G., Clarke J., Bew P.  Balance 


impairment not predictive of falls in geriatric rehabilitation wards.  Journals of 


Gerontology Series A-Biological Sciences & Medical Sciences 


2008;63(5):523-28. Reason for exclusion: Met inclusion criteria but didn't 


achieve the sensitivity/specificity threshold set by the GDG 


16. Heinze C., Halfens R., Dassen T.  The reliability of the Hendrich Fall 


Risk Model in a geriatric hospital.  International Journal of Older People 


Nursing 2008;3(4):252-57. Reason for exclusion: Doesn't report predictive 


validity (no sensitivity/specificity data provided or possible to be calculated) 


17. Heinze C., Halfens R.J., Roll S., Dassen T.  Psychometric evaluation of 


the Hendrich Fall Risk Model.  Journal of Advanced Nursing 2006;53(3):327-


32. Reason for exclusion: Doesn't report predictive validity (no 


sensitivity/specificity data provided or possible to be calculated) 


18. Innes E.M.  Maintaining fall prevention.  Quarterly Rev Bul 1985;9:30. 


Reason for exclusion: Doesn't report predictive validity (no 


sensitivity/specificity data provided or possible to be calculated) 


19. Ivziku D., Matarese M., Pedone C.  Predictive validity of the Hendrich 


fall risk model II in an acute geriatric unit.  International Journal of Nursing 


Studies 2011;48(4):468-74. Reason for exclusion: Met inclusion criteria but 


didn't achieve the sensitivity/specificity threshold set by the GDG 
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20. Jacobson G.P.  Development of a clinic for the assessment of risk of 


falls in elderly patients.  Seminars in Hearing 2002;23(2):161-78. Reason for 


exclusion: Doesn't report predictive validity (no sensitivity/specificity data 


provided or possible to be calculated) 


21. Kamel H.K., Guro-Razuman S., Shareeff M.  The activities of daily 


vision scale: a useful tool to assess fall risk in older adults with vision 


impairment.  Journal of the American Geriatrics Society 2000;48(11):1474-77. 


Reason for exclusion: Not inpatient setting 


22. Kikuchi R., Kozaki K., Iwata A., Hasegawa H., Toba K.  Evaluation of 


risk of falls in patients at a memory impairment outpatient clinic.  Geriatrics & 


gerontology international 2009;9(3):298-303. Reason for exclusion: Doesn't 


report predictive validity (no sensitivity/specificity data provided or possible to 


be calculated) 


23. Kim E.A., Mordiffi S.Z., Bee W.H., Devi K., Evans D.  Evaluation of 


three fall-risk assessment tools in an acute care setting.  Journal of Advanced 


Nursing 2007;60(4):427-35. Reason for exclusion: Met inclusion criteria but 


didn't achieve the sensitivity/specificity threshold set by the GDG 


24. Kim K.S., Kim J.A., Choi Y.-K., Kim Y.J., Park M.H., Kim H.-Y., Song 


M.S.  A comparative study on the validity of fall risk assessment scales in 


Korean hospitals.  Asian Nursing Research 2011;5(1):28-37. Reason for 


exclusion: Met inclusion criteria but didn't achieve the sensitivity/specificity 


threshold set by the GDG 


25. Lindsay R., James E.L., Kippen S.  The Timed Up and Go Test: unable 


to predict falls on the acute medical ward.  Australian Journal of 


Physiotherapy 2004;50(4):249-51. Reason for exclusion: Doesn't report 


predictive validity (no sensitivity/specificity data provided or possible to be 


calculated) 


26. Lovallo C., Rolandi S., Rossetti A.M., Lusignani M.  Accidental falls in 


hospital inpatients: evaluation of sensitivity and specificity of two risk 


assessment tools.  Journal of Advanced Nursing 2010;66(3):690-96. Reason 
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for exclusion: Met inclusion criteria but didn't achieve the sensitivity/specificity 


threshold set by the GDG 


27. MacAvoy S. Skinner.  Clinical methods: fall risk assessment tool.  


Applied Nursing Research 1996;9:213-18. Reason for exclusion: Met 


inclusion criteria but didn't achieve the sensitivity/specificity threshold set by 


the GDG 


28. Marschollek M., Rehwald A., Wolf K.H., Gietzelt M., Nemitz G., Meyer 


Zu Schwabedissen H., Haux R.  Sensor-based fall risk assessment--an expert 


'to go'.  Methods of Information in Medicine 2011;50(5):420-26. Reason for 


exclusion: Not inpatient setting 


29. Marschollek M., Rehwald A., Wolf K.H., Gietzelt M., Nemitz G., zu 


Schwabedissen H.M., Schulze M.  Sensors vs. experts - a performance 


comparison of sensor-based fall risk assessment vs. conventional 


assessment in a sample of geriatric patients.  BMC Medical Informatics & 


Decision Making 2011;11:48. Reason for exclusion: Not inpatient setting 


30. Maver S.L., Dodd K., Menz H.  Lower limb reaction time discriminates 


between multiple and single fallers.  Physiotherapy Theory & Practice 


2011;27(5):329-36. Reason for exclusion: Not inpatient setting 


31. McCollam M.E.  Evaluation and implementation of a research based 


falls assessment innovation.  Nursing Clin North Am 1995;30:507. Reason for 


exclusion: Met inclusion criteria but didn't achieve the sensitivity/specificity 


threshold set by the GDG 


32. McFarlane-Kolb H.  Falls risk assessment, multitargeted interventions 


and the impact on hospital falls.  International Journal of Nursing Practice 


2004;10(5):199-206. Reason for exclusion: Doesn't report predictive validity 


(no sensitivity/specificity data provided or possible to be calculated) 


33. Mercer L.  Falling out of favour.  Australian Nursing Journal 1997;4:27-


29. Reason for exclusion: Doesn't report predictive validity (no 


sensitivity/specificity data provided or possible to be calculated) 
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34. Mertens E.I., Halfens R.J., Dassen T.  Using the Care Dependency 


Scale for fall risk screening.  Journal of Advanced Nursing 2007;58(6):594-


601. Reason for exclusion: Met inclusion criteria but didn't achieve the 


sensitivity/specificity threshold set by the GDG 


35. Milisen K., Staelens N., Schwendimann R., De Paepe L., Verhaeghe 


J., Braes T., et al.  Fall prediction in inpatients by bedside nurses using the St. 


Thomas's Risk Assessment Tool in Falling Elderly Inpatients (STRATIFY) 


instrument: a multicenter study.  Journal of the American Geriatrics Society 


2007;55(5):725-33. Reason for exclusion: Met inclusion criteria but didn't 


achieve the sensitivity/specificity threshold set by the GDG 


36. Nyberg L. & Gustafson Y.  Using the Downton index to predict those 


prone to falls in stroke rehabilitation.  Stroke 1996;27(10):1821-24. Reason for 


exclusion: Met inclusion criteria but didn't achieve the sensitivity/specificity 


threshold set by the GDG 


37. Oliver D., Britton M., Seed P., Martin F.C., Hopper A.H.  Development 


and evaluation of evidence based risk assessment tool (STRATIFY) to predict 


which elderly inpatients will fall: case-control and cohort studies.  BMJ 


1997;315(7115):1049-53. Reason for exclusion: Met inclusion criteria but 


didn't achieve the sensitivity/specificity threshold set by the GDG 


38. Oliver D., Daly F., Martin F.C., McMurdo M.E.T.  Risk factors and risk 


assessment tools for falls in hospital in-patients: A systematic review.  Age 


and Ageing 2004;33(2):122-30. Reason for exclusion: Systematic review- 


relevant included studies extracted and appraised individually 


39. Papaioannou A., Parkinson W., Cook R., Ferko N., Coker E., Adachi 


J.D.  Prediction of falls using a risk assessment tool in the acute care setting.  


BMC Medicine 2004;2:1. Reason for exclusion: Met inclusion criteria but didn't 


achieve the sensitivity/specificity threshold set by the GDG 


40. Parker R.  Assessing the risk of falls among older inpatients.  


Professional Nurse 2000;15(8):511-14. Reason for exclusion: Doesn't report 
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predictive validity (no sensitivity/specificity data provided or possible to be 


calculated) 


41. Perell K.L., Nelson A., Goldman R.L., Luther S.L., Prieto-Lewis N., 


Rubenstein L.Z.  Fall risk assessment measures: an analytic review.  Journals 


of Gerontology Series A-Biological Sciences & Medical Sciences 


2001;56(12):M761-66. Reason for exclusion: Systematic review- relevant 


included studies extracted and appraised individually 


42. Petitpierre N.J., Trombetti A., Carroll I., Michel J.P., Herrmann F.R.  


The FIM instrument to identify patients at risk of falling in geriatric wards: a 


10-year retrospective study.  Age & Ageing 2010;39(3):326-31. Reason for 


exclusion: Met inclusion criteria but didn't achieve the sensitivity/specificity 


threshold set by the GDG 


43. Prosser L.  A further validation of the elderly mobility scale for 


measurement of mobility of hospitalised elderly people.  Clin Rehabil 


1997;11:338. Reason for exclusion: Doesn't report predictive validity (no 


sensitivity/specificity data provided or possible to be calculated) 


44. Rainville N.G.  Effect of an implemented fall prevention program on the 


frequency of patient falls.  Quarterly Review Bulletin 1984;10:287-91. Reason 


for exclusion: Doesn't report predictive validity (no sensitivity/specificity data 


provided or possible to be calculated) 


45. Salameh F., Cassuto N., Oliven A.  A simplified fall-risk assessment 


tool for patients hospitalized in medical wards.  Israel Medical Association 


Journal: Imaj 2008;10(2):125-29. Reason for exclusion: Met inclusion criteria 


but didn't achieve the sensitivity/specificity threshold set by the GDG 


46. Schmid N.A.  1989 Federal Nursing Service Award Winner. Reducing 


patient falls: a research-based comprehensive fall prevention program.  


Military Medicine 1990;155(5):202-07. Reason for exclusion: Met inclusion 


criteria but didn't achieve the sensitivity/specificity threshold set by the GDG 
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47. Schwendimann R., de Geest S., Milisen K.  Screening older patients at 


risk for falling during hospitalization.  International Journal of Injury Control & 


Safety Promotion 2007;14(1):64-65. Reason for exclusion: Met inclusion 


criteria but didn't achieve the sensitivity/specificity threshold set by the GDG 


48. Scott V., Votova K., Scanlan A., Close J.  Multifactorial and functional 


mobility assessment tools for fall risk among older adults in community, home-


support, long-term and acute care settings.  Age & Ageing 2007;36(2):130-39. 


Reason for exclusion: Systematic review- relevant included studies extracted 


and appraised individually 


49. Sherrington C., Lord S.R., Close J.C., Barraclough E., Taylor M., Oa 


Rourke S., et al.  Development of a tool for prediction of falls in rehabilitation 


settings (Predict_FIRST): a prospective cohort study.  Journal of 


Rehabilitation Medicine 2010;42(5):482-88. Reason for exclusion: Doesn't 


report predictive validity (no sensitivity/specificity data provided or possible to 


be calculated) 


50. Sherrington C., Lord S.R., Close J.C., Barraclough E., Taylor M., 


O'Rourke S., et al.  A simple tool predicted probability of falling after aged 


care inpatient rehabilitation.  Journal of Clinical Epidemiology 2011;64(7):779-


86. Reason for exclusion: Doesn't report predictive validity (no 


sensitivity/specificity data provided or possible to be calculated) 


51. Smith J., Forster A., Young J.  Use of the 'STRATIFY' falls risk 


assessment in patients recovering from acute stroke.  Age & Ageing 


2006;35(2):138-43. Reason for exclusion: Not inpatient setting 


52. Spellbring A.M.  Assessing elderly patients at high risk for falls: a 


reliability study.  Journal of Nursing Care Quality 1992;6(6):30. Reason for 


exclusion: Doesn't report predictive validity (no sensitivity/specificity data 


provided or possible to be calculated) 


53. Terrell K.M., Weaver C.S., Giles B.K., Ross M.J.  ED patient falls and 


resulting injuries.  Journal of Emergency Nursing 2009;35(2):89-92. Reason 


for exclusion: Not inpatient setting 
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54. Tinetti M.E.  Falls risk index for elderly patients based on number of 


chronic disabilities.  American Journal of Medicine 1986;80:429-34. Reason 


for exclusion: Doesn't report predictive validity (no sensitivity/specificity data 


provided or possible to be calculated) 


55. Vassallo M., Stockdale R., Sharma J.C., Briggs R., Allen S.  A 


comparative study of the use of four fall risk assessment tools on acute 


medical wards.  Journal of the American Geriatrics Society 2005;53(6):1034-


38. Reason for exclusion: Met inclusion criteria but didn't achieve the 


sensitivity/specificity threshold set by the GDG 


56. Wood-Daphinee S.  The balance scale: responsiveness to clinically 


meaningful changes.  Can J Rehabil 1997;10:35. Reason for exclusion: 


Doesn't report predictive validity (no sensitivity/specificity data provided or 


possible to be calculated) 


57. Yauk S., Hopkins B.A., Phillips C.D., Terrell S., Bennion J., Riggs M.  


Predicting in-hospital falls: development of the Scott and White Falls Risk 


Screener.  Journal of Nursing Care Quality 2005;20(2):128-33. Reason for 


exclusion: Met inclusion criteria but didn't achieve the sensitivity/specificity 


threshold set by the GDG 


Inpatient Interventions 


1. Aisen M.L., Iverson D., Schwalbe C., Weaver B., Aisen P.S.  Falls on a 


neurorehabilitation unit: reassessment of a prevention program.  Journal of 


the American Paraplegia Society 1994;17(4):179-82. Reason for exclusion: 


Does not report outcomes of interest 


2. Anderson O., Boshier P., Hanna G.  Interventions designed to prevent 


healthcare bed-related injuries in patients.  Cochrane Database of Systematic 


Reviews 2011;11:CD008931. Reason for exclusion: Systematic review 


(studies obtained and appraised individually) 


3. Bakarich A., McMillan V., Prosser R.  The effect of a nursing 


intervention on the incidence of older patient falls.  Australian Journal of 
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Advanced Nursing 1997;15(1):26-31. Reason for exclusion: Does not report 


outcomes of interest 


4. Bawden J.  Falls prevention education delivered via digital video disc 


results in greater confidence and motivation to engage in falls prevention 


strategies by hospitalised older people when compared with education 


delivered in written format.  Australian Occupational Therapy Journal 


2010;57(5):351-52. Reason for exclusion: Not primary research 


5. Berggren M., Stenvall M., Olofsson B., Gustafson Y.  Evaluation of a 


fall-prevention program in older people after femoral neck fracture: a one-year 


follow-up.  Osteoporosis International 2008;19(6):801-09. Reason for 


exclusion: Not inpatients 


6. Bloch F., Gautier V., Noury N., Lundy J.-E., Poujaud J., Claessens Y.-


E., Rigaud A.-S.  Evaluation under real-life conditions of a stand-alone fall 


detector for the elderly subjects.  Annals of Physical and Rehabilitation 


Medicine 2011;54(6):391-98. Reason for exclusion: Does not report outcomes 


of interest 


7. Brady R., Chester F.R., Pierce L.L., Salter J.P., Schreck S., 


Radziewicz R.  Geriatric falls: prevention strategies for the staff.  Journal of 


Gerontological Nursing 1993;19(9):26-32. Reason for exclusion: Does not 


report outcomes of interest 


8. Caley L.M. & Pinchoff D.M.  A comparison study of patient falls in a 


psychiatric setting.  Hospital & Community Psychiatry 1994;45(8):823-25. 


Reason for exclusion: Does not report outcomes of interest 


9. Cameron I.D., Murray G.R., Gillespie L.D., Robertson M.C., Hill K.D., 


Cumming R.G., Kerse N.  Interventions for preventing falls in older people in 


nursing care facilities and hospitals.  Cochrane Database of Systematic 


Reviews 2010;(1):CD005465. Reason for exclusion: Systematic review 


(studies obtained and appraised individually) 
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10. Cameron Ian D., Murray Geoff R., Gillespie Lesley D., Robertson 


M.Clare, Hill Keith D., Cumming Robert G., Kerse Ngaire.  Interventions for 


preventing falls in older people in nursing care facilities and hospitals.  


Cameron.Ian.D., Murray.Geoff.R, Gillespie.Lesley.D., Robertson.M.Clare., 


Hill.Keith.D., Cumming.Robert.G., Kerse.Ngaire.Interventions for 


preventing.falls.in older people in nursing care facilities.and 


hospitals.Cochrane Database of Systematic Reviews: 2010;:n. pag. Reason 


for exclusion: Systematic review (studies obtained and appraised individually) 


11. Carson M. & Cook J.  A strategic approach to falls prevention.  Clinical 


Performance & Quality Health Care 2000;8(3):136-41. Reason for exclusion: 


Not primary research 


12. Cheng P.T., Wu S.H., Liaw M.Y., Wong A.M., Tang F.T.  Symmetrical 


body-weight distribution training in stroke patients and its effect on fall 


prevention.  Archives of Physical Medicine & Rehabilitation 2001;82(12):1650-


54. Reason for exclusion: Not inpatients 


13. Coussement J., De Paepe L., Schwendimann R., Denhaerynck K., 


Dejaeger E., Milisen K.  Interventions for preventing falls in acute- and 


chronic-care hospitals: A systematic review and meta-analysis.  Journal of the 


American Geriatrics Society 2008;56(1):29-36. Reason for exclusion: 


Systematic review (studies obtained and appraised individually) 


14. Cutillo-Schmitter T.A., Rovner B.W., Shmuely Y.  Falls prevention 


study: a practical approach.  Journal of Healthcare Risk Management 


1996;16(4):56-68. Reason for exclusion: Does not report outcomes of interest 


15. Detweiler M.B., Kim K.Y., Taylor B.Y.  Focused supervision of high-risk 


fall dementia patients: a simple method to reduce fall incidence and severity.  


American Journal of Alzheimer's Disease & Other Dementias 2005;20(2):97-


104. Reason for exclusion: Not inpatients 


16. Diduszyn J., Hofmann M.T., Naglak M., Smith D.G.  Use of a wireless 


nurse alert fall monitor to prevent inpatient falls.  Journal of Clinical Outcomes 
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Management 2008;15(6):293-96. Reason for exclusion: Does not report 


outcomes of interest 


17. Digby R., Bloomer M., Howard T.  Improving call bell response times.  


Nursing Older People 2011;23(6):22-27. Reason for exclusion: Does not 


report outcomes of interest 


18. Drahota A., Gal D., Windsor J., Dixon S., Udell J., Ward D., et al.  Pilot 


cluster randomised controlled trial of flooring to reduce injuries from falls in 


elderly care units: study protocol.  Injury Prevention 2011;17(6):e7. Reason 


for exclusion: Not in full text 


19. Earthy A. & da Silva L.  Short-term vitamin D plus calcium did not 


prevent falls more than calcium alone in elderly inpatients.  Evidence-Based 


Nursing 2008;11(2):58. Reason for exclusion: Not in full text 


20. Emory S.L., Silva S.G., Christopher E.J., Edwards P.B., Wahl L.E.  


Stepping to stability and fall prevention in adult psychiatric patients.  Journal 


of Psychosocial Nursing & Mental Health Services 2011;49(12):30-36. 


Reason for exclusion: Not inpatients 


21. Ferrari M., Harrison B., Rawashdeh O., Rawashdeh M., Hammond R., 


Maddens M.  A pilot study testing a fall prevention intervention for older 


adults: determining the feasibility of a five-sensor motion detection system.  


Journal of Gerontological Nursing 2012;38(1):13-16. Reason for exclusion: 


Not inpatients 


22. Fife D.D., Solomon P., Stanton M.  A risk/falls program: code orange 


for success.  Nursing Management 1984;15(11):50-53. Reason for exclusion: 


Does not report outcomes of interest 


23. Foss A.J., Harwood R.H., Osborn F., Gregson R.M., Zaman A., Masud 


T.  Falls and health status in elderly women following second eye cataract 


surgery: a randomised controlled trial.  Age & Ageing 2006;35(1):66-71. 


Reason for exclusion: Not inpatients 
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exclusion: Not inpatients 
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26. Gillespie L.D., Gillespie W.J., Cumming R., Lamb S.E., Rowe B.H.  
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27. Gillespie L.D., Gillespie W.J., Robertson M.C., Lamb S.E., Cumming 
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Standard 2000;14(31):40-41. Reason for exclusion: Not primary research 


30. Halpert A. & Connors J.P.  Prevention of patient falls through perceived 
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24. Reason for exclusion: Not primary research 
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Development of a fall prevention program for elderly Japanese people.  


Nursing & Health Sciences 2008;10(4):281-90. Reason for exclusion: Not 


inpatients 
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54. Nyman S.R. & Victor C.R.  Older people's recruitment, sustained 


participation, and adherence to falls prevention interventions in institutional 
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and after a hip fracture: An observational study.  Drugs and Aging 


2010;27(8):653-61. Reason for exclusion: Does not report outcomes of 


interest 







[Double click to insert footer here]  18 of 20 
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2011;20(5):440-48. Reason for exclusion: Patient perception of risk factors, 


not management of risk factors 


 








Clinical practice guideline for the assessment and prevention of falls in older people 
 


Appendix H Graphs  Page 1 


Appendix H: Meta-analysis figures (reproduced from Gillespie et al. 2003) 
 


Review: Interventions for preventing falls in elderly people
Comparison: 01 Exercise/physical therapy alone vs control                                                                 
Outcome: 01 Number of participants falling                                                                             


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - untargeted
 McMurdo 1997              13/44              21/48          6.63      0.68 [0.39, 1.18]        
 Buchner 1997a             32/75              18/30          8.49      0.71 [0.48, 1.05]        
 Pereira 1998              26/96              33/100        10.68      0.82 [0.53, 1.26]        
 Cornillon 2002            39/148             48/153        15.59      0.84 [0.59, 1.20]        
 Cerny 1998                 3/15               3/13          1.06      0.87 [0.21, 3.58]        
 Day 2002                  76/135             87/137        28.53      0.89 [0.73, 1.08]        
 Lord 1995                 26/75              33/94          9.67      0.99 [0.65, 1.50]        
 Ebrahim 1997              52/81              50/84         16.22      1.08 [0.85, 1.37]        
 Rubenstein 2000           12/31               9/28          3.12      1.20 [0.60, 2.42]        
Subtotal (95% CI) 700                687 100.00      0.89 [0.79, 1.01]
Total events: 279 (Intervention), 302 (Control)
Test for heterogeneity: Chi² = 5.83, df = 8 (P = 0.67), I² = 0%
Test for overall effect: Z = 1.84 (P = 0.07)


02 Community dwelling (strength, balance, walking) - individually targeted
 Robertson 2001a           38/121             51/119        39.98      0.73 [0.52, 1.02]        
 Campbell 1999             12/45              16/48         12.04      0.80 [0.43, 1.50]        
 Campbell 1997             53/116             62/117        47.99      0.86 [0.66, 1.12]        
Subtotal (95% CI) 282                284 100.00      0.80 [0.66, 0.98]
Total events: 103 (Intervention), 129 (Control)
Test for heterogeneity: Chi² = 0.57, df = 2 (P = 0.75), I² = 0%
Test for overall effect: Z = 2.18 (P = 0.03)


03 Community dwelling (strength training) - individually targeted
 Latham 2003               60/112             64/110       100.00      0.92 [0.73, 1.16]        
Subtotal (95% CI) 112                110 100.00      0.92 [0.73, 1.16]
Total events: 60 (Intervention), 64 (Control)
Test for heterogeneity: not applicable
Test for overall effect: Z = 0.69 (P = 0.49)


04 Institutional care - individually targeted
 Donald 2000                2/30               6/24         14.93      0.27 [0.06, 1.20]        
 Mulrow 1994               44/97              38/97         85.07      1.16 [0.83, 1.61]        
Subtotal (95% CI) 127                121 100.00      1.02 [0.74, 1.41]
Total events: 46 (Intervention), 44 (Control)
Test for heterogeneity: Chi² = 3.59, df = 1 (P = 0.06), I² = 72.1%
Test for overall effect: Z = 0.15 (P = 0.88)
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Review: Interventions for preventing falls in elderly people
Comparison: 01 Exercise/physical therapy alone vs control                                                                 
Outcome: 02 Number sustaining medical care fall                                                                        


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


02 Community dwelling - individually targeted
 Campbell 1999              3/45               4/48        100.00      0.80 [0.19, 3.38]        


03 Institutional care - individually targeted
 Mulrow 1994               13/97               7/97        100.00      1.86 [0.77, 4.45]        
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 Favours Intervention  Favours Control  
Review: Interventions for preventing falls in elderly people
Comparison: 01 Exercise/physical therapy alone vs control                                                                 
Outcome: 03 Number sustaining fracture fall                                                                            


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - untargeted
 Ebrahim 1997               2/81               3/84        100.00      0.69 [0.12, 4.03]        


02 Community dwelling - individually targeted
 Robertson 2001a            2/121              7/119        93.58      0.28 [0.06, 1.33]        
 Campbell 1999              1/45               0/48          6.42      3.20 [0.13, 76.48]       


 0.01  0.1  1  10  100


 Favours Intervention  Favours Control  
Review: Interventions for preventing falls in elderly people
Comparison: 01 Exercise/physical therapy alone vs control                                                                 
Outcome: 04 Number sustaining injury fall                                                                              


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - untargeted
 Rubenstein 2000            0/31               0/28                Not estimable         
Subtotal (95% CI) 0                  0         Not estimable
Total events: 0 (Intervention), 0 (Control)
Test for heterogeneity: not applicable
Test for overall effect: not applicable


02 Community dwelling - individually targeted
 Campbell 1999              5/45               8/48          8.73      0.67 [0.24, 1.89]        
 Campbell 1997             27/103             43/110        46.91      0.67 [0.45, 1.00]        
 Robertson 2001a           27/121             39/119        44.36      0.68 [0.45, 1.04]        
Subtotal (95% CI) 269                277 100.00      0.67 [0.51, 0.89]
Total events: 59 (Intervention), 90 (Control)
Test for heterogeneity: Chi² = 0.00, df = 2 (P = 1.00), I² = 0%
Test for overall effect: Z = 2.76 (P = 0.006)


03 Insitutional care - individually targeted
 Mulrow 1994                7/97               2/97        100.00      3.50 [0.75, 16.43]       
Subtotal (95% CI) 97                 97 100.00      3.50 [0.75, 16.43]
Total events: 7 (Intervention), 2 (Control)
Test for heterogeneity: not applicable
Test for overall effect: Z = 1.59 (P = 0.11)
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Review: Interventions for preventing falls in elderly people
Comparison: 01 Exercise/physical therapy alone vs control                                                                 
Outcome: 05 Number sustaining two or more falls                                                                        


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - untargeted
 Pereira 1998              22/96              30/100        73.40      0.76 [0.48, 1.23]        
 Lord 1995                  8/75              12/94         26.60      0.84 [0.36, 1.94]        
Subtotal (95% CI) 171                194 100.00      0.78 [0.52, 1.18]
Total events: 30 (Intervention), 42 (Control)
Test for heterogeneity: Chi² = 0.03, df = 1 (P = 0.86), I² = 0%
Test for overall effect: Z = 1.16 (P = 0.25)


02 Community dwelling - individually targeted
 Campbell 1997             22/116             34/117        52.22      0.65 [0.41, 1.05]        
 Campbell 1999              5/45               7/48         10.45      0.76 [0.26, 2.23]        
 Robertson 2001a           22/121             24/119        37.33      0.90 [0.54, 1.52]        
Subtotal (95% CI) 282                284 100.00      0.76 [0.54, 1.05]
Total events: 49 (Intervention), 65 (Control)
Test for heterogeneity: Chi² = 0.81, df = 2 (P = 0.67), I² = 0%
Test for overall effect: Z = 1.65 (P = 0.10)
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Review: Interventions for preventing falls in elderly people
Comparison: 01 Exercise/physical therapy alone vs control                                                                 
Outcome: 06 Mean number of falls                                                                                       


Study  Intervention  Control  WMD (fixed)  Weight  WMD (fixed)
or sub-category N Mean (SD) N Mean (SD)  95% CI  %  95% CI


01 Community dwelling - untargeted
Means 1996              31      1.50(1.90)          34      1.90(3.00)     100.00     -0.40 [-1.61, 0.81]       


02 Community dwelling - individually targeted
Robertson 2001a        121      0.67(1.29)         119      0.92(1.80)     100.00     -0.25 [-0.65, 0.15]       
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 Favours intervention  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 01 Exercise/physical therapy alone vs control                                                                 
Outcome: 07 Number sustaining musculoskeletal injury during study                                                      


Study  Treatment  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


 Latham 2003               18/112              5/110       100.00      3.54 [1.36, 9.19]        
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 Favours treatment  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 02 Exercise plus medication withdrawal vs control                                                             
Outcome: 01 Number of participants falling                                                                             


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - individually targeted
 Campbell 1999              6/24              11/24        100.00      0.55 [0.24, 1.24]        
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Review: Interventions for preventing falls in elderly people
Comparison: 02 Exercise plus medication withdrawal vs control                                                             
Outcome: 02 Number sustaining medical care fall                                                                        


Study    RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - indvidually targeted
 Campbell 1999              2/24               3/24        100.00      0.67 [0.12, 3.64]        
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Review: Interventions for preventing falls in elderly people
Comparison: 02 Exercise plus medication withdrawal vs control                                                             
Outcome: 03 Number sustaining fracture fall                                                                            


Study    RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - individually targeted
 Campbell 1999              1/24               0/24        100.00      3.00 [0.13, 70.16]       
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 Favours Intervention  Favours Control  
Review: Interventions for preventing falls in elderly people
Comparison: 02 Exercise plus medication withdrawal vs control                                                             
Outcome: 04 Number sustaining injury fall                                                                              


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - individually targeted
 Campbell 1999              2/24               3/24        100.00      0.67 [0.12, 3.64]        
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 Favours intervention  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 02 Exercise plus medication withdrawal vs control                                                             
Outcome: 05 Number sustaining two or more falls                                                                        


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - individually targeted
 Campbell 1999              3/24               6/24        100.00      0.50 [0.14, 1.77]        
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 Favours intervention  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 03 Exercise plus incontinence management vs control                                                           
Outcome: 01 Number of participants falling                                                                             


Study  Treatment  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


 Schnelle 2003             17/92              29/98        100.00      0.62 [0.37, 1.06]        
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 Favours treatment  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 03 Exercise plus incontinence management vs control                                                           
Outcome: 02 Number sustaining fracture fall                                                                            


Study  Treatment  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


 Schnelle 2003              4/92               1/98        100.00      4.26 [0.49, 37.42]       
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 Favours treatment  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 03 Exercise plus incontinence management vs control                                                           
Outcome: 03 Number sustaining injury fall                                                                              


Study  Treatment  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


 Schnelle 2003              8/92              11/98        100.00      0.77 [0.33, 1.84]        
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Review: Interventions for preventing falls in elderly people
Comparison: 04 Home safety intervention alone vs control                                                                  
Outcome: 01 Number of participants falling                                                                             


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - no falls in year prior to randomisation
 Cumming 1999              53/161             52/163        23.45      1.03 [0.75, 1.41]        
Subtotal (95% CI) 161                163  23.45      1.03 [0.75, 1.41]
Total events: 53 (Intervention), 52 (Control)
Test for heterogeneity: not applicable
Test for overall effect: Z = 0.20 (P = 0.84)


02 Community dwelling - one or more falls in year prior to randomisation
 Cumming 1999              43/103             67/103        30.40      0.64 [0.49, 0.84]        
 Pardessus 2002            13/30              15/30          6.81      0.87 [0.50, 1.49]        
Subtotal (95% CI) 133                133  37.21      0.68 [0.54, 0.87]
Total events: 56 (Intervention), 82 (Control)
Test for heterogeneity: Chi² = 0.94, df = 1 (P = 0.33), I² = 0%
Test for overall effect: Z = 3.11 (P = 0.002)


03 Community dwelling - falling status in prior year undefined
 Day 2002                  78/136             87/137        39.34      0.90 [0.74, 1.10]        
Subtotal (95% CI) 136                137  39.34      0.90 [0.74, 1.10]
Total events: 78 (Intervention), 87 (Control)
Test for heterogeneity: not applicable
Test for overall effect: Z = 1.04 (P = 0.30)


Total (95% CI) 430                433 100.00      0.85 [0.74, 0.98]
Total events: 187 (Intervention), 221 (Control)
Test for heterogeneity: Chi² = 6.06, df = 3 (P = 0.11), I² = 50.5%
Test for overall effect: Z = 2.28 (P = 0.02)
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 Favours Intervention  Favours Control  
Review: Interventions for preventing falls in elderly people
Comparison: 04 Home safety intervention alone vs control                                                                  
Outcome: 02 Number sustaining two or more falls                                                                        


Study  Treatment  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - falling status in prior year undefined
 Nikolaus 2003             51/181             61/179       100.00      0.83 [0.61, 1.13]        


02 Community dwelling - two or more falls in year prior to randomisation
 Nikolaus 2003             21/53              36/55        100.00      0.61 [0.41, 0.89]        
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 Favours treatment  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 05 Home safety intervention plus medication withdrawal vs control                                             
Outcome: 01 Number of participants falling                                                                             


Study    RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 High intensity intervention
 Carter 1997               19/133             29/161       100.00      0.79 [0.47, 1.35]        


02 Low intensity intervention
 Carter 1997               19/163             29/161       100.00      0.65 [0.38, 1.11]        
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 Favours Intervention  Favours Control  
Review: Interventions for preventing falls in elderly people
Comparison: 05 Home safety intervention plus medication withdrawal vs control                                             
Outcome: 02 Number sustaining two or more falls                                                                        


Study    RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 High intensity intervention
 Carter 1997                2/133             11/161       100.00      0.22 [0.05, 0.98]        


02 Low intensity intervention
 Carter 1997                3/163             11/161       100.00      0.27 [0.08, 0.95]        
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Review: Interventions for preventing falls in elderly people
Comparison: 06 Home safety intervention plus fall prevention classes vs control                                           
Outcome: 01 Number of participants falling                                                                             


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Group instruction vs control
 Ryan 1996                  1/16               3/15        100.00      0.31 [0.04, 2.68]        


02 One on one instruction session
 Ryan 1996                  2/14               3/15        100.00      0.71 [0.14, 3.66]        
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 Favours intervention  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 07 Medication withdrawl vs control                                                                            
Outcome: 01 Number of participants falling                                                                             


Study  Intervention  Control  RR (random)  Weight  RR (random)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - individually targeted
 Campbell 1999             11/48              17/45        100.00      0.61 [0.32, 1.15]        
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 Favours intervention  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 07 Medication withdrawl vs control                                                                            
Outcome: 02 Number sustaining medical care fall                                                                        


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - individually targeted
 Campbell 1999              3/48               4/45        100.00      0.70 [0.17, 2.97]        
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 Favours intervention  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 07 Medication withdrawl vs control                                                                            
Outcome: 03 Number sustaining a fracture fall                                                                          


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - indvidually targeted
 Campbell 1999              1/48               0/45        100.00      2.82 [0.12, 67.40]       
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 Favours intervention  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 07 Medication withdrawl vs control                                                                            
Outcome: 04 Number sustaining an injury fall                                                                           


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - individually targeted
 Campbell 1999              7/48               6/45        100.00      1.09 [0.40, 3.01]        


 0.1  0.2  0.5  1  2  5  10


 Favours intervention  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 07 Medication withdrawl vs control                                                                            
Outcome: 05 Number sustaining two or more falls                                                                        


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - individually targeted
 Campbell 1999              4/48               8/45        100.00      0.47 [0.15, 1.45]        
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Review: Interventions for preventing falls in elderly people
Comparison: 08 Nutritional supplementation vs control                                                                     
Outcome: 01 Number of participants falling                                                                             


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - targeted
 Gray-Donald 1995           0/22               5/24        100.00      0.10 [0.01, 1.69]        
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 Favours intervention  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 09 Vitamin D vs control                                                                                       
Outcome: 01 Number of participants falling                                                                             


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - targeted
 Pfeifer 2000              11/70              19/67         19.53      0.55 [0.29, 1.08]        
 Latham 2003               64/121             60/114        62.16      1.00 [0.79, 1.28]        
Subtotal (95% CI) 191                181  81.69      0.90 [0.71, 1.13]
Total events: 75 (Intervention), 79 (Control)
Test for heterogeneity: Chi² = 2.87, df = 1 (P = 0.09), I² = 65.2%
Test for overall effect: Z = 0.92 (P = 0.36)


02 Long stay geriatric care
 Bischoff 2003             14/45              18/44         18.31      0.76 [0.43, 1.33]        
Subtotal (95% CI) 45                 44  18.31      0.76 [0.43, 1.33]
Total events: 14 (Intervention), 18 (Control)
Test for heterogeneity: not applicable
Test for overall effect: Z = 0.96 (P = 0.34)


Total (95% CI) 236                225 100.00      0.87 [0.70, 1.08]
Total events: 89 (Intervention), 97 (Control)
Test for heterogeneity: Chi² = 3.35, df = 2 (P = 0.19), I² = 40.2%
Test for overall effect: Z = 1.25 (P = 0.21)
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 Favours intervention  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 09 Vitamin D vs control                                                                                       
Outcome: 02 Mean number of falls                                                                                       


Study  Intervention  Control  WMD (fixed)  Weight  WMD (fixed)
or sub-category N Mean (SD) N Mean (SD)  95% CI  %  95% CI


01 Community dwelling - targeted
Sato 1999               40      1.40(1.80)          40      1.30(1.90)     100.00      0.10 [-0.71, 0.91]       
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 Favours intervention  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 09 Vitamin D vs control                                                                                       
Outcome: 03 Number sustaining fracture fall                                                                            


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - targeted
 Sato 1999                  1/40               8/40         56.61      0.13 [0.02, 0.95]        
 Pfeifer 2000               3/70               6/67         43.39      0.48 [0.12, 1.84]        
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 Favours intervention  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 10 HRT plus calcium vs calcium alone                                                                          
Outcome: 01 Number of participants falling                                                                             


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - post fracture
 Armstrong 1996            24/53              16/55        100.00      1.56 [0.94, 2.59]        
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Review: Interventions for preventing falls in elderly people
Comparison: 11 Pharmacological therapies vs control                                                                       
Outcome: 01 Number of participants falling                                                                             


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


 Vellas 1991               14/45              28/43        100.00      0.48 [0.29, 0.78]        
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 Favours intervention  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 12 Vision assessment and referral vs control                                                                  
Outcome: 01 Number of participants falling                                                                             


Study  Treatment  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


 Day 2002                  84/139             87/137       100.00      0.95 [0.79, 1.14]        
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 Favours treatment  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 13 Cardiac pacing vs control                                                                                  
Outcome: 01 Number of participants with syncope                                                                        


Study  Treatment  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


 Kenny 2001                22/84              47/87        100.00      0.48 [0.32, 0.73]        
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 Favours treatment  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 13 Cardiac pacing vs control                                                                                  
Outcome: 02 Number sustaining fracture fall                                                                            


Study  Treatment  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


 Kenny 2001                 3/84               4/87        100.00      0.78 [0.18, 3.37]        
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 Favours treatment  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 13 Cardiac pacing vs control                                                                                  
Outcome: 03 Mean number of falls                                                                                       


Study  Treatment  Control  WMD (fixed)  Weight  WMD (fixed)
or sub-category N Mean (SD) N Mean (SD)  95% CI  %  95% CI


Kenny 2001              84      4.10(8.30)          87      9.30(18.10)    100.00     -5.20 [-9.40, -1.00]      
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 Favours treatment  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 14 Exercise, visual correction, and home safety intervention (community dwelling)                             
Outcome: 01 Number of participants falling                                                                             


Study  Treatment  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Exercise, visual correction and home safety vs control
 Day 2002                  65/135             87/137       100.00      0.76 [0.61, 0.94]        


02 Exercise and visual correction vs control
 Day 2002                  66/136             87/137       100.00      0.76 [0.62, 0.95]        


03 Exercise and home safety intervention vs control
 Day 2002                  72/135             87/137       100.00      0.84 [0.69, 1.03]        
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Review: Interventions for preventing falls in elderly people
Comparison: 15 Assessment followed by multifactorial intervention vs control                                              
Outcome: 01 Number of participants falling                                                                             


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - geriatric screening (fallers and non fallers)
 Jitapunkul 1998            3/57               6/59          2.16      0.52 [0.14, 1.97]        
 Fabacher 1994             14/100             22/95          8.26      0.60 [0.33, 1.11]        
 Newbury 2001              12/48              17/50          6.10      0.74 [0.39, 1.37]        
 Wagner 1994              175/635            223/607        83.48      0.75 [0.64, 0.88]        
Subtotal (95% CI) 840                811 100.00      0.73 [0.63, 0.85]
Total events: 204 (Intervention), 268 (Control)
Test for heterogeneity: Chi² = 0.72, df = 3 (P = 0.87), I² = 0%
Test for overall effect: Z = 4.01 (P < 0.0001)


02 Community dwelling - targeting known fallers or fall risk factors only
 Close 1999                59/141            111/163        38.84      0.61 [0.49, 0.77]        
 Kingston 2001              4/60               5/49          2.08      0.65 [0.19, 2.30]        
 Hogan 2001                54/79              61/84         22.30      0.94 [0.77, 1.15]        
 Lightbody 2002            43/171             44/177        16.31      1.01 [0.70, 1.46]        
 van Haastregt 2000        63/129             53/123        20.47      1.13 [0.87, 1.48]        
Subtotal (95% CI) 580                596 100.00      0.86 [0.76, 0.98]
Total events: 223 (Intervention), 274 (Control)
Test for heterogeneity: Chi² = 14.65, df = 4 (P = 0.005), I² = 72.7%
Test for overall effect: Z = 2.34 (P = 0.02)


03 Institutional care - targeting known fallers or fall risk factors only
 Rubenstein 1990           64/79              68/81        100.00      0.97 [0.84, 1.11]        
Subtotal (95% CI) 79                 81 100.00      0.97 [0.84, 1.11]
Total events: 64 (Intervention), 68 (Control)
Test for heterogeneity: not applicable
Test for overall effect: Z = 0.49 (P = 0.63)


04 Cognitively impaired - any residence
 Shaw 2003                 96/130            115/144       100.00      0.92 [0.81, 1.05]        
Subtotal (95% CI) 130                144 100.00      0.92 [0.81, 1.05]
Total events: 96 (Intervention), 115 (Control)
Test for heterogeneity: not applicable
Test for overall effect: Z = 1.17 (P = 0.24)
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 Favours Intervention  Favours Control  
Review: Interventions for preventing falls in elderly people
Comparison: 15 Assessment followed by multifactorial intervention vs control                                              
Outcome: 02 Number sustaining medical care fall                                                                        


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - geriatric screening (fallers and non fallers)
 Wagner 1994               42/635             57/607       100.00      0.70 [0.48, 1.03]        
Subtotal (95% CI) 635                607 100.00      0.70 [0.48, 1.03]
Total events: 42 (Intervention), 57 (Control)
Test for heterogeneity: not applicable
Test for overall effect: Z = 1.79 (P = 0.07)


02 Community dwelling - targeting known fallers or fall risk factors only
 Hogan 2001                 9/79               8/84         40.78      1.20 [0.49, 2.95]        
 van Haastregt 2000        15/129             11/123        59.22      1.30 [0.62, 2.72]        
Subtotal (95% CI) 208                207 100.00      1.26 [0.71, 2.23]
Total events: 24 (Intervention), 19 (Control)
Test for heterogeneity: Chi² = 0.02, df = 1 (P = 0.89), I² = 0%
Test for overall effect: Z = 0.79 (P = 0.43)
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 Favours intervention  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 15 Assessment followed by multifactorial intervention vs control                                              
Outcome: 03 Number sustaining fracture fall                                                                            


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Institutional care - targeting known fallers
 Rubenstein 1990            7/79               5/81        100.00      1.44 [0.48, 4.33]        
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Review: Interventions for preventing falls in elderly people
Comparison: 15 Assessment followed by multifactorial intervention vs control                                              
Outcome: 04 Number sustaining injury fall                                                                              


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - geriatric screening (fallers and non fallers)
 Wagner 1994               63/635             88/607       100.00      0.68 [0.51, 0.93]        
Subtotal (95% CI) 635                607 100.00      0.68 [0.51, 0.93]
Total events: 63 (Intervention), 88 (Control)
Test for heterogeneity: not applicable
Test for overall effect: Z = 2.45 (P = 0.01)


02 Community dwelling -  targeting known fallers or fall risk factors only
 Close 1999                 8/141             16/163        40.84      0.58 [0.26, 1.31]        
 van Haastregt 2000        26/129             21/123        59.16      1.18 [0.70, 1.98]        
Subtotal (95% CI) 270                286 100.00      0.93 [0.61, 1.44]
Total events: 34 (Intervention), 37 (Control)
Test for heterogeneity: Chi² = 2.10, df = 1 (P = 0.15), I² = 52.4%
Test for overall effect: Z = 0.31 (P = 0.76)


03 Institutional care - targeting known fallers or fall risk factors
 Rubenstein 1990            9/79               7/81        100.00      1.32 [0.52, 3.37]        
Subtotal (95% CI) 79                 81 100.00      1.32 [0.52, 3.37]
Total events: 9 (Intervention), 7 (Control)
Test for heterogeneity: not applicable
Test for overall effect: Z = 0.58 (P = 0.56)
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 Favours Intervention  Favours Control  
Review: Interventions for preventing falls in elderly people
Comparison: 15 Assessment followed by multifactorial intervention vs control                                              
Outcome: 05 Number sustaining two or more falls                                                                        


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Community dwelling - targeting known fallers or fall risk factors only
 van Haastregt 2000        34/129             29/123       100.00      1.12 [0.73, 1.72]        
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 Favours intervention  Favours control  
Review: Interventions for preventing falls in elderly people
Comparison: 16 Identification bracelets for high risk hospital patients vs no bracelet                                    
Outcome: 01 Number of participants falling                                                                             


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


 Mayo 1994                 27/65              21/69        100.00      1.36 [0.86, 2.16]        
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 Favours Intervention  Favours Control  
Review: Interventions for preventing falls in elderly people
Comparison: 16 Identification bracelets for high risk hospital patients vs no bracelet                                    
Outcome: 02 Number sustaining injury fall                                                                              


Study  Intervention  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


 Mayo 1994                  3/65               5/69        100.00      0.64 [0.16, 2.56]        
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 Favours Intervention  Favours Control  
Review: Interventions for preventing falls in elderly people
Comparison: 16 Identification bracelets for high risk hospital patients vs no bracelet                                    
Outcome: 03 Time to first fall                                                                                         


Study  Intervention  Control  WMD (fixed)  Weight  WMD (fixed)
or sub-category N Mean (SD) N Mean (SD)  95% CI  %  95% CI


Mayo 1994               65     46.10(32.60)         69     43.50(32.00)    100.00      2.60 [-8.35, 13.55]      
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Review: Interventions for preventing falls in elderly people
Comparison: 17 Vinyl vs carpet flooring in rehabilitation wards                                                           
Outcome: 01 Number of participants falling                                                                             


Study  Vinyl floor  Carpet floor  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


 Donald 2000                1/26               7/28        100.00      0.15 [0.02, 1.17]        
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Review: Hip protectors for preventing hip fractures in the elderly (Version 02)
Comparison: 01 Use of hip protectors                                                                                      
Outcome: 01 Incidence of hip fractures: subgroup analysis by method of randomisation                                   


Study  Hip pads  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Method of randomisation: by unit, ward or nursing home (exploratory analysis)
 Lauritzen 1993             8/247             31/418        17.07      0.44 [0.20, 0.93]        
 Ekman 1997                 4/302             17/442        10.23      0.34 [0.12, 1.01]        
 Kannus 2000               13/653             67/1148       36.01      0.34 [0.19, 0.61]        
 Harada 2001                1/88               8/76          6.36      0.11 [0.01, 0.84]        
 Meyer 2003                21/459             42/483        30.33      0.53 [0.32, 0.87]        
Subtotal (95% CI) 1749               2567 100.00      0.40 [0.29, 0.55]
Total events: 47 (Hip pads), 165 (Control)
Test for heterogeneity: Chi² = 3.09, df = 4 (P = 0.54), I² = 0%
Test for overall effect: Z = 5.61 (P < 0.00001)


02 Method of randomisation: by individual patient
 Birks 2003                 6/182              2/184         3.05      3.03 [0.62, 14.83]       
 Jantti 1996                1/36               5/36          7.66      0.20 [0.02, 1.63]        
 Chan 2000                  3/40               6/31         10.35      0.39 [0.11, 1.43]        
 Cameron 2001               8/86               7/88         10.60      1.17 [0.44, 3.08]        
 Hubacher 2001              7/384              2/164         4.29      1.49 [0.31, 7.12]        
 Cameron 2003              21/302             22/298        33.92      0.94 [0.53, 1.68]        
 van Schoor 2003           18/276             20/285        30.14      0.93 [0.50, 1.72]        
Subtotal (95% CI) 1306               1086 100.00      0.94 [0.67, 1.31]
Total events: 64 (Hip pads), 64 (Control)
Test for heterogeneity: Chi² = 6.49, df = 6 (P = 0.37), I² = 7.6%
Test for overall effect: Z = 0.39 (P = 0.70)


 0.01  0.1  1  10  100


 Favours hip pads  Favours control
Review: Hip protectors for preventing hip fractures in the elderly (Version 02)
Comparison: 01 Use of hip protectors                                                                                      
Outcome: 02 Incidence of hip fractures by residential status (individually randomised trials)                          


Study  Hip protectors  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 In nursing or residential care
 Jantti 1996                1/36               5/36          7.66      0.20 [0.02, 1.63]        
 Chan 2000                  3/40               6/31         10.35      0.39 [0.11, 1.43]        
 Cameron 2001               8/86               7/88         10.60      1.17 [0.44, 3.08]        
 Hubacher 2001              7/384              2/164         4.29      1.49 [0.31, 7.12]        
 van Schoor 2003           18/276             20/285        30.14      0.93 [0.50, 1.72]        
Subtotal (95% CI) 822                604  63.04      0.83 [0.54, 1.29]
Total events: 37 (Hip protectors), 40 (Control)
Test for heterogeneity: Chi² = 4.24, df = 4 (P = 0.38), I² = 5.6%
Test for overall effect: Z = 0.83 (P = 0.41)


02 Community dwelling
 Birks 2003                 6/182              2/184         3.05      3.03 [0.62, 14.83]       
 Cameron 2003              21/302             22/298        33.92      0.94 [0.53, 1.68]        
Subtotal (95% CI) 484                482  36.96      1.11 [0.65, 1.90]
Total events: 27 (Hip protectors), 24 (Control)
Test for heterogeneity: Chi² = 1.86, df = 1 (P = 0.17), I² = 46.1%
Test for overall effect: Z = 0.40 (P = 0.69)


Total (95% CI) 1306               1086 100.00      0.94 [0.67, 1.31]
Total events: 64 (Hip protectors), 64 (Control)
Test for heterogeneity: Chi² = 6.49, df = 6 (P = 0.37), I² = 7.6%
Test for overall effect: Z = 0.39 (P = 0.70)


 0.1  0.2  0.5  1  2  5  10


 Favours intervention  Favours control  
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Review: Hip protectors for preventing hip fractures in the elderly (Version 02)
Comparison: 01 Use of hip protectors                                                                                      
Outcome: 03 Incidence of pelvic fractures                                                                              


Study  Hip pads  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Method of randomisation: by unit, ward or nursing home (exploratory analysis)
 Lauritzen 1993             0/247              2/418        13.79      0.34 [0.02, 7.01]        
 Kannus 2000                2/653             12/1148       64.53      0.29 [0.07, 1.31]        
 Harada 2001                0/88               0/76                Not estimable         
 Meyer 2003                 1/459              3/483        21.68      0.35 [0.04, 3.36]        
Subtotal (95% CI) 1447               2125 100.00      0.31 [0.10, 0.99]
Total events: 3 (Hip pads), 17 (Control)
Test for heterogeneity: Chi² = 0.02, df = 2 (P = 0.99), I² = 0%
Test for overall effect: Z = 1.98 (P = 0.05)


02 Method of randomisation: by individual patient
 Birks 2003                 3/182              0/184         3.39      7.08 [0.37, 136.04]      
 Jantti 1996                0/36               2/36         17.05      0.20 [0.01, 4.03]        
 Cameron 2001               2/86               2/88         13.48      1.02 [0.15, 7.10]        
 Hubacher 2001              1/384              0/164         4.77      1.29 [0.05, 31.40]       
 Cameron 2003               8/302              6/298        41.18      1.32 [0.46, 3.75]        
 van Schoor 2003            2/276              3/285        20.13      0.69 [0.12, 4.09]        
Subtotal (95% CI) 1266               1055 100.00      1.15 [0.58, 2.31]
Total events: 16 (Hip pads), 13 (Control)
Test for heterogeneity: Chi² = 3.16, df = 5 (P = 0.68), I² = 0%
Test for overall effect: Z = 0.40 (P = 0.69)
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 Favours hip pads  Favours control  
Review: Hip protectors for preventing hip fractures in the elderly (Version 02)
Comparison: 01 Use of hip protectors                                                                                      
Outcome: 04 Incidence of other fractures                                                                               


Study  Hip pads  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


01 Method of randomisation: by unit, ward or nursing home (exploratory analysis)
 Lauritzen 1993            15/247             25/418        19.35      1.02 [0.55, 1.89]        
 Kannus 2000               23/653             59/1148       44.57      0.69 [0.43, 1.10]        
 Harada 2001                2/88               0/76          0.56      4.33 [0.21, 88.73]       
 Meyer 2003                38/459             35/483        35.53      1.14 [0.74, 1.78]        
Subtotal (95% CI) 1447               2125 100.00      0.93 [0.70, 1.24]
Total events: 78 (Hip pads), 119 (Control)
Test for heterogeneity: Chi² = 3.51, df = 3 (P = 0.32), I² = 14.6%
Test for overall effect: Z = 0.49 (P = 0.62)


02 Method of randomisation: by individual patient
 Birks 2003                15/182             17/184        29.65      0.89 [0.46, 1.73]        
 Jantti 1996                0/36               0/36                Not estimable         
 Cameron 2001               4/86               4/88          6.93      1.02 [0.26, 3.96]        
 Hubacher 2001              7/384              3/164         7.37      1.00 [0.26, 3.81]        
 Cameron 2003              23/302             21/298        37.07      1.08 [0.61, 1.91]        
 van Schoor 2003           14/276             11/285        18.98      1.31 [0.61, 2.84]        
Subtotal (95% CI) 1266               1055 100.00      1.06 [0.75, 1.50]
Total events: 63 (Hip pads), 56 (Control)
Test for heterogeneity: Chi² = 0.57, df = 4 (P = 0.97), I² = 0%
Test for overall effect: Z = 0.32 (P = 0.75)
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 Favours hip pads  Favours control  
Review: Hip protectors for preventing hip fractures in the elderly (Version 02)
Comparison: 01 Use of hip protectors                                                                                      
Outcome: 05 Mortality                                                                                                  


Study  Hip pads  Control  RR (fixed)  Weight  RR (fixed)
or sub-category  n/N  n/N  95% CI  %  95% CI


 Jantti 1996                6/36               8/36          5.01      0.75 [0.29, 1.94]        
 Cameron 2001              28/86              28/88         17.33      1.02 [0.66, 1.58]        
 Cameron 2003              33/302             46/298        28.99      0.71 [0.47, 1.07]        
 van Schoor 2003           83/276             79/285        48.67      1.08 [0.84, 1.41]        


Total (95% CI) 700                707 100.00      0.95 [0.78, 1.15]
Total events: 150 (Hip pads), 161 (Control)
Test for heterogeneity: Chi² = 3.27, df = 3 (P = 0.35), I² = 8.2%
Test for overall effect: Z = 0.54 (P = 0.59)
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NATIONAL INSTITUTE FOR HEALTH AND 
CLINICAL EXCELLENCE 


Centre for Clinical Practice 


SCOPE (Amended January 2013) 


Clinical guideline title: Falls: assessment and prevention of falls in older 


people. 


 This scope has been amended to reflect that ‘Falls’ NICE clinical guideline 21 


(2004) has been extended to include assessment and prevention of falls in 


older people in the inpatient setting.   


1 Introduction 


1.1 Clinical guidelines 


Clinical guidelines are recommendations by NICE on the appropriate 


treatment and care of people with specific diseases and conditions within the 


NHS. They are based on the best available evidence.  


This scope defines what the guideline will (and will not) examine, and what the 


guideline developers will consider. 


This is an extension to 'Falls', NICE clinical guideline 21 (2004). See sections 


2.2 and 2.3 for details of which sections will be extended. We will also carry 


out an editorial review of all new recommendations to ensure that they comply 


with NICE’s duties under equalities legislation. 


This extension to NICE clinical guideline 21 is being undertaken as part of the 


guideline review cycle and because the scope of the original guideline has 


been extended to cover inpatient settings. Other areas of the guideline will not 


be updated at this time. 



http://www.nice.org.uk/guidance/CG21
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2 Need for guidance 


2.1 Epidemiology  


a) Falls and fall-related injuries are a common and serious problem for 


older people (aged 50 and older), especially among those who 


have underlying pathologies or conditions.  


b) People aged 65 and older have the highest risk of falling, with 30% 


of people older than 65 and 50% of people older than 80 falling at 


least once per year. This costs the NHS more than £2.3 billion per 


year. 


c) Falls in hospitals are the most common patient safety incidents 


reported in hospital trusts in England, and treating inpatient falls 


alone costs the NHS more than £15 million per year. 


d) People in hospital have a greater risk of falling than people in the 


community. This is in part because newly acquired risk factors 


(such as acute illness, delirium, cardiovascular disease, impaired 


mobility, medication and syncope) and unfamiliar surroundings can 


increase the risk of falling.  


e) The human cost of falling includes distress, pain, injury, loss of 


confidence, loss of independence and mortality. Falling also affects 


relatives and carers. Therefore, falling has an impact on quality of 


life, health and healthcare costs.  


2.2 Current practice 


a) NICE clinical guideline 21 'Falls: assessment and prevention of falls 


in older people' (2004) covers falls prevention in community 


settings. It recommends that older people (aged 65 and older) who 


have fallen or who are at risk of falling should be identified, risk 


assessed, and considered for an individualised multifactorial 


intervention. 
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b) NICE clinical guideline 21 also covers people who present at 


hospital as a result of falling, and makes recommendations on what 


should happen to prevent falls after they return home. However, the 


guideline does not make recommendations on preventing falls 


during a hospital stay. 


c) As part of the 3-year review of the guideline, concerns were raised 


about the appropriateness of the original guideline scope's 


exclusion of the inpatient setting, because effective interventions in 


community settings cannot simply be transferred to inpatient 


settings.  


d) Overall, the review concluded that the guideline is up to date and is 


still consistent with international guidance. But it also concluded 


that an extension of the guideline to cover inpatient settings, was 


needed for statutory bodies that are directly or indirectly 


responsible for providing services for people at risk of falling.  


2.3 Relationship with previous guidance 


a) The 2011 review of the guideline found no basis for updating the 


existing guidance or extending it to people younger than 65. Thus, 


the existing recommendations for preventing falls in the community 


will remain unchanged.  


b) The extension of the scope to include the prevention of falls in 


inpatient settings will focus on patients aged 65 and older, the 


same age group as was covered by the original guideline. The 


epidemiology data presented in section 2.1 suggest that using the 


age of 65 as a cut off is a proportionate means of directing 


resources for falls prevention, because this is the group most at 


risk. The guideline update will also consider people between the 


ages of 50 and 64 who have been identified as being at higher risk 


of falling because of underlying pathologies or conditions. This 


remains consistent with the original remit from the Department of 
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Health, which was to develop clinical guidelines on 'the assessment 


and prevention of falls, including recurrent falls in older people'. 


2.4 Population 


2.4.1 Groups that will be covered 


a) All hospital inpatients aged 65 or older.  


b) Hospital inpatients aged 50 to 64 who have been identified as 


being at higher risk of falling (for example, people with a sensory 


impairment, or people admitted to hospital with a fall, stroke, 


syncope, delirium or disturbances of gait).  


2.4.2 Groups that will not be covered 


a) People younger than 65 without underlying conditions or 


pathologies that increase the risk of falling. 


b) People who fall or who are at risk of falling in the community. 


2.5 Settings and services 


a) All hospital settings, including acute hospitals, community hospitals 


and mental health trusts. 


2.6 Management 


2.6.1 Key issues that will be covered 


a) Structures and processes to assess modifiable and non-modifiable 


risk factors for inpatient falls. 


b) Interventions to prevent inpatient falls. 


c) Education and information about falls prevention for inpatients and 


carers. 







FINAL Amended January 2013 


NICE clinical guideline: Falls scope January 2013                                        Page 5 of 8 


2.6.2 Key issues that will not be covered 


a) Methods of identifying inpatients aged 65 and older who are at risk 


of falling, as all of these patients are considered to be at risk 


because of their age.  


b) Methods of identifying inpatients aged 50 to 64 who are at risk of 


falling, as these people will be identified by a clinician on an 


individual basis using their clinical judgement. 


c) Service delivery issues relating to preventing falls in community 


and inpatient settings. 


d) Treating and managing acute injuries sustained in a fall. 


e) The effectiveness of interventions aimed at preventing, treating and 


managing health conditions associated with falls, except in the 


context of interventions to prevent inpatient falls. 


f) Managing the consequences of, and rehabilitation after, an 


inpatient fall, except where this relates to preventing further 


inpatient falls. 


2.7 Main outcomes  


a) Rate of falls (and proportion of people who fall). 


b) Impact of falls and complications as a consequence of falls. 


c) Mortality. 


d) Patient satisfaction and experience of falls prevention, interventions 


and strategies. 


e) Quality of life (for example, fear, confidence and functioning). 


f) Activities of daily living. 


g) Adherence to falls prevention strategies (by patients, healthcare 


professionals and other staff). 
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h) Resource use and costs (for example, length of stay). 


2.8 Review questions 


a) What assessment tools or processes should be used to identify 


modifiable and non-modifiable risk factors for falling while in 


hospital? Does the assessment tool or process vary by underlying 


pathology? 


b) What interventions reduce the risk and/or the severity of a fall in 


hospital, compared with usual care? Which interventions are the 


most effective? Does the intervention vary by underlying 


pathology? 


c) What are the education and information needs of hospital inpatients 


and their carers after a hospital-based falls risk factor assessment 


in hospital?  


2.9 Economic aspects 


Developers will take into account both clinical and cost effectiveness when 


making recommendations involving a choice between alternative 


interventions. A review of the economic evidence will be conducted and 


analyses will be carried out as appropriate. The preferred unit of effectiveness 


is the quality-adjusted life year (QALY), and the costs considered will usually 


be only from an NHS and personal social services (PSS) perspective. Further 


detail on the methods can be found in 'The guidelines manual' (see section 8). 
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3 Status  


3.1 Scope  


This is the final scope. 


3.2 Timings 


The development of the guideline recommendations and the quality standard 


will begin in January 2012. 


4 Related NICE guidance 


4.1 NICE guidance that will be extended by the guidance 


This guideline will be an extension to the following NICE guidance: 


 Falls. NICE clinical guideline 21 (2004) 


4.2 Other related NICE guidance  


Published 


 Service user experience in adult mental health. NICE clinical guideline 136 


(2011) 


  Hip fracture. NICE clinical guideline 124 (2011)  


 Delirium. NICE clinical guideline 103 (2010)  


 Medicines adherence. NICE clinical guideline 76 (2009)  


 Mental wellbeing and older people. NICE public health guidance 16 (2008)  


 Stroke. NICE clinical guideline 68 (2008)  


 Head injury. NICE clinical guideline 56 (2007)  


 Dementia. NICE clinical guideline 42 (2006)  


 Parkinson's disease. NICE clinical guideline 35 (2006)  


In development 


NICE is currently developing the following related guidance (details available 


from the NICE website): 



http://www.nice.org.uk/guidance/CG21

http://www.nice.org.uk/guidance/CG136

http://www.nice.org.uk/guidance/CG124

http://www.nice.org.uk/guidance/CG103

http://www.nice.org.uk/guidance/CG76

http://www.nice.org.uk/guidance/PH16

http://www.nice.org.uk/guidance/CG68

http://www.nice.org.uk/guidance/CG56

http://www.nice.org.uk/guidance/CG42

http://www.nice.org.uk/guidance/CG35
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 Osteoporosis. NICE clinical guideline. Publication expected July 2012.  


 Patient experience in adult NHS services. NICE clinical guideline. 


Publication expected 2012. 


5 Further information 


Information on the guideline development process used for this guideline is 


provided in the following documents, available from the NICE website:  


 ‘How NICE clinical guidelines are developed: an overview for stakeholders 


the public and the NHS’  


 ‘The guidelines manual' (2009).  


 ‘Developing NICE quality standards: interim process guide'. 


Information on the progress of the guideline and quality standard is also 


available from the NICE website.  



http://www.nice.org.uk/GuidelinesManual?domedia=1&mid=68D7BD41-19B9-E0B5-D4FC2E4C41FBFB7A

http://www.nice.org.uk/GuidelinesManual?domedia=1&mid=68D7BD41-19B9-E0B5-D4FC2E4C41FBFB7A

http://www.nice.org.uk/aboutnice/howwework/developingniceclinicalguidelines/clinicalguidelinedevelopmentmethods/GuidelinesManual2009.jsp

http://www.nice.org.uk/aboutnice/qualitystandards

http://www.nice.org.uk/
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Appendix J - How this guideline was 
developed  


2001-2004 


The methods used to develop section 4 of this guideline are based on those 


outlined by Eccles and Mason (2001) and in the draft NICE technical manual. 


The structure of the recommendations section (Section 4.6) – that is 


recommendations; evidence statements, evidence narrative and GDG 


commentary – came from McIntosh et al. (2001).  


The following sources of evidence were used to inform section 4 of the 


guideline:  


 The Cochrane reviews: a) Interventions for the prevention of falls in older 


people (Gillespie et al. 2003) and b) Hip protectors for the prevention of hip 


fractures (Parker et al. 2003).  


 American Geriatric Society/British Geriatric Society (2001) clinical 


guidelines that were based on the systematic review Falls prevention 


interventions in the Medicare population (Shekelle et al. 2002).  


 Analysis of epidemiological data relating to risk factors (NCC-NSC).  


 Reviews of assessment processes, tools, tests and instruments for 


identifying those at risk (NCC-NSC).  


 Review of studies examining patients’ views and experiences of falls 


prevention programmes and methods to maximise participation (NCC-


NSC).  


 Reviews of studies on fear of falling and interventions to reduce the 


psychosocial consequences of falling (NCC¬NSC).  


 Reviews of the evidence on costs and economic evaluations (SCHARR).  


 Reviews of rehabilitation strategies (NCC-NSC).  


The stages used to develop section 4 of this guideline were as follows:  


 develop scope of guideline  


 convene multidisciplinary GDG  
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 review questions set  


 identify sources of evidence  


 retrieve potential evidence  


 evaluate potential evidence  


 utilise the updated Cochrane reviews – Interventions for preventing falls in 


older people (2003) and Hip protectors (2003)  


 utilise the AGS/BGS clinical guidelines and Shekelle systematic review 


(2002)  


 undertake systematic review on guideline areas not covered by either the 


Cochrane review, AGS/BGS guidelines and Shekelle review  


 extract relevant data from studies meeting methodological and clinical 


criteria  


 interpret each paper, taking into account the results including, where 


reported, the beneficial and adverse effects of the interventions; cost; 


acceptability to patients; level of evidence; quality of studies; size and 


precision of effect; and relevance and generalisability of included studies to 


the scope of the guideline  


 prepare evidence reviews and tables that summarise and grade the body of 


evidence  


 formulate conclusions about the body of available evidence, based on the 


evidence reviews, by taking into account the factors above  


 agree final recommendations and apply recommendation gradings  


 submit first drafts – short and full versions – of guidelines for feedback from 


NICE registered stakeholders  


 GDG to consider stakeholders’ comments, following first stage consultation  


 submit final drafts of all guideline versions – including Information for the 


public version and algorithm – to NICE for second stage of consultation 


 GDG to consider stakeholders’ comments  


 final copy submitted to NICE.  


Questions addressed by the evidence reviews included:  


 What is the best method of identifying those at highest risk of a first or 


subsequent fall? (Source of evidence: risk factor evidence review)  
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 What assessment tool or process should be used to identify modifiable 


risk factors for falling? (Source of evidence: assessment evidence 


review)  


 What are the most clinically effective and cost effective methods for falls 


prevention? (Source of evidence: clinical and cost effectiveness reviews) 


 What interventions are there to reduce the psychosocial consequences 


of falling? (Source of evidence: Cochrane review)  


 What is the evidence for the effectiveness of hip protectors? (Cochrane 


review)  


 What is the best method for maximising participation and compliance in 


falls prevention programmes and modification of specific risk factors, for 


example, medication withdrawal/review? (Source of evidence: patients’ 


views and experiences)  


 Are falls prevention programmes acceptable to patients? (Source of 


evidence: patients’ views and experiences review)  


 What is the best method of rehabilitation/intervention/process of care 


following a fall requiring treatment? (Source of evidence: rehabilitation 


review, hip protector review and Cochrane falls prevention review)  
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Appendix J - How this guideline was 
developed  


2011-2013 


Section 3 of this guideline was developed in accordance with the process for 


clinical guidelines set out in ‘The guidelines manual' (2009). There is more 


information about how NICE clinical guidelines are developed on the NICE 


website. A booklet, ‘How NICE clinical guidelines are developed: an overview 


for stakeholders, the public and the NHS’ is available. 


 



http://www.nice.org.uk/aboutnice/howwework/developingniceclinicalguidelines/clinicalguidelinedevelopmentmethods/GuidelinesManual2009.jsp

http://www.nice.org.uk/aboutnice/howwework/developingniceclinicalguidelines/developing_nice_clinical_guidelines.jsp?domedia=1&mid=62F02D9B-19B9-E0B5-D4A26EC9A934FDC7

http://www.nice.org.uk/aboutnice/howwework/developingniceclinicalguidelines/developing_nice_clinical_guidelines.jsp?domedia=1&mid=62F02D9B-19B9-E0B5-D4A26EC9A934FDC7
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Appendix K: Full Health Economic Report 


1 Introduction 


This appendix sets out de novo health economic evaluation undertaken 


as part of the 2013 extension of this guideline to encompass the 


assessment and prevention of falls in older people in the inpatient 


setting. It was developed by the Internal Clinical Guidelines Programme 


in the Centre for Clinical Practice at NICE.  


1.1 Contents 


1 Introduction ............................................................................................... 1 
1.1 Contents ............................................................................................. 1 


2 Decision Problem ...................................................................................... 2 
2.1 Population ........................................................................................... 3 
2.2 Intervention ......................................................................................... 3 
2.3 Comparator ......................................................................................... 3 
2.4 Outcomes ........................................................................................... 3 
2.5 Systematic Review of Existing Literature ............................................ 4 


3 De Novo Model: Methods ......................................................................... 4 
3.1 Model Structure .................................................................................. 4 
3.2 Model Transitions ............................................................................... 8 


3.2.1 Hospital Admission Transitions .................................................... 9 
3.2.2 Hospital Discharge and Transfer Transitions ............................. 11 
3.2.3 Care Home Admission Transitions ............................................. 12 
3.2.4 Mortality ...................................................................................... 12 


3.3 Inpatient Fall Consequences: The Causal Multiplier ......................... 13 
3.4 Patient Characteristics ...................................................................... 15 
3.5 Fall Rates and Severities .................................................................. 16 


3.5.1 Hospital Fall Rates ..................................................................... 16 
3.5.2 Severity of Hospital Falls ............................................................ 17 
3.5.3 Intervention Effectiveness .......................................................... 18 
3.5.4 Home State Fall Rates ............................................................... 18 
3.5.5 Severity of Falls at Home ........................................................... 19 
3.5.6 Care State Fall Rates ................................................................. 20 
3.5.7 Severity of Falls in Care ............................................................. 21 


3.6 Resource Use and Unit Costs ........................................................... 21 
3.6.1 Home State Resource Use and Costs........................................ 22 
3.6.2 Hospital State Resource Use and Costs .................................... 22 
3.6.3 Care State Resource Use and Costs ......................................... 24 
3.6.4 Hospital Fall Resource Use and Costs ....................................... 25 
3.6.5 Home and Care Fall Resource Use and Costs .......................... 27 
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3.9.1 Sensitivity Analysis ..................................................................... 37 
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2 Decision Problem 


The health economic analysis addressed one question from the guideline 


scope, based on GDG prioritisation: 


 What is the cost effectiveness of multi-factorial interventions to reduce the 


risk and/or severity of inpatient falls? 


In the economic plan, it was proposed that the first question from the scope 


(what assessment tools or processes to identify risk factors for falling in 


hospital?) would also be addressed. However, based on the clinical 


effectiveness evidence, the GDG recommended not using any tools or 
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processes therefore no health economic modelling was undertaken for this 


question. 


Also, the GDG recommended that single interventions should not be used to 


reduce the risk and/or severity of inpatient falls. Therefore, only multi-factorial 


interventions were considered for health economic modelling. 


2.1 Population 


For this analysis, the population is all patients in hospital aged 65 or over. The 


guideline also covers patients in hospital aged 50–64 who are identified as 


being at higher risk of falling. No specific modelling was undertaken to reflect 


this additional group, as the GDG believed that conclusions from the 65-and-


over age-group could also be applied to people who are younger, but at 


increased risk of falling. 


2.2 Intervention 


The modelled intervention is a generic multifactorial falls intervention. A 


number of papers exist detailing the constituent parts of multifactorial 


interventions (see section 3.4.2 of main guideline) and the most relevant 


RCTs were meta-analysed to give overall fall rates per 1000 bed days and 


injury rates per fall (see main guideline table 4a and forest plots in Appendix 


E). 


2.3 Comparator 


The comparator is “usual care”, which is assumed to be no specific actions to 


prevent falls. 


2.4 Outcomes 


To explore the health economic consequences of interventions to prevent 


falls, a cost–utility analysis was undertaken that assessed the costs and 


benefits (in terms of quality adjusted life years [QALYs]) for each intervention. 
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2.5 Systematic Review of Existing Literature 


A search of published health economic analyses addressing the question of 


interest yielded a total of 1432 unique citations. Only one study (Haines et al., 


2009) analysed both the costs and outcomes of measures to prevent inpatient 


falls but this study was based in Australia and did not report outcomes in 


terms of QALYs, and was therefore judged to be of limited value, with regard 


to the NICE reference case. A recent article giving guidelines on conducting 


and reporting economic evaluations of fall prevention strategies noted that 


there are no published economic evaluations of fall prevention strategies in 


hospitals (Davis et al., 2011). Therefore, in the absence of relevant published 


literature, an original health economic model was constructed. 


 


3 De Novo Model: Methods 


The model was implemented in Microsoft Visual Basic for Applications, using 


Microsoft Excel 2010 as a ‘front-end’ in which parameters are specified and 


results collected and analysed. Costs and benefits were discounted at 3.5% 


per annum each and all costs are based on 2010–11 financial year. 


3.1 Model Structure 


The model used a discrete event (or individual patient) structure, capturing the 


costs and benefits associated with a series of events and discrete health 


states.  


A discrete event model structure was chosen for a number of reasons 


(Stevenson, 2005). Firstly, the GDG identified that previous falls increase the 


risk of future falls, so the model needed to ‘remember’ the falls history of each 


patient. This would have been difficult to implement in a Markov-type structure 


without a cumbersome proliferation of health-states. Secondly, the model 


adopted a lifetime horizon (see below), meaning it needed to track simulated 


patients over a number of years; however, the event of primary interest is falls 


in hospital and hospital stays are measured in much shorter time-periods (no 
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longer than days; ideally shorter still). This would have been very difficult to 


account for in a discrete-time model without accounting for huge numbers of 


cycles. Thirdly, the model needed to track the living status and associated 


cost for each patient. Discrete event models can handle complex systems and 


continuous or changing time periods better than cohort models (Karnon et al., 


2012). 


Figure A presents a simplified representation of the model structure.  A patient 


could be in one of five states in the model (acute hospital, non-acute hospital, 


home [i.e. living in the community], care [i.e. living in a residential home], 


dead). ‘Dead’ was the only absorbing state in the model. Falls could occur in 


any state in the model (apart from ‘dead’), although the probability of fall 


events varies according to underlying state (as well as patient-specific 


characteristics). As this was a discrete event simulation, the model did not 


have a time cycle as in a Markov model. Time is parameterised in days 


(although it is treated continuously), and the model generated a time to each 


next possible event (see table 1) and chose the next predicted event to 


happen. 
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Inpatient Falls – Final Flow Diagram


Acute 


Hospital


full-time 


care
dead


Fall


Entry to Non Acute


Death


home


Entry to Care


Death


Fall


Acute Hospitalisation


DeathFall


fall Change 


in state?


No injury


Minor injury


Serious injury


Death


Change in 


next event 


time?


Entry to Care


+ home 
help


Non Acute 


Hospital


Hospitalisation
Acute or Non Acute


Discharge “home”
Entry to Care


DeathFall


Discharge “home”


(Re)admission to Acute


 


Figure A: Inpatient Falls Prevention Model Structure 


 


The GDG requested that the hospital state was split into acute and non-acute 


settings for a number of reasons. Firstly, the GDG requested that the clinical 


evidence for question 2 be split in this manner (see main guideline section 


3.4.2). Secondly, the GDG felt that unit costs and resource use (especially as 


regards length of stay) would differ between the two settings and the model 


should be able to reflect these differences (see below). Thirdly, having two 


separate model states allowed different scenarios to be modelled. Patients 


could be set to either all start in one of the settings or in a mixture of the two 


settings and then the intervention could be applied in one or both settings. 


The GDG felt this would be useful, for example to model a community/cottage 


hospital setting (non-acute). Whilst this gives rise to nine possible settings and 


intervention combinations, only the two highlighted in figure B were modelled 


in detail and reported here: 


Acute: All patients start in the acute hospital setting but can be 


transferred to or admitted to acute or non-acute settings later in 
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the model. Intervention is only ever applied in acute settings 


Non-acute: All patients start in the non-acute hospital setting but can be 


transferred to or admitted to acute or non-acute settings later in 


the model. Intervention is only ever applied in non-acute 


settings 


 


It seemed reasonable to assume that, if the intervention were to be cost 


effective (compared to doing nothing) in both the acute and non-acute 


settings, then it would be cost effective in the mixture setting. 


 


Intervention 


Setting 


Acute Non-acute Mixture 


Acute X X X 


Non-acute X X X 


Mixture X X X 


Figure B: Possible Combinations of Starting Hospital Setting and 
Intervention Application (Modelled Combinations Highlighted) 


 


The care state was a generic state that represented any residential care 


facility (nursing or otherwise). Due to a lack of evidence and an attempt to 


keep the model less complicated, the GDG agreed that this state did not need 


to be further split between types of care facilities (eg nursing or residential 


homes). The implications of this are discussed later. 


The GDG discussed the modelling of the social care process and the complex 


array of arrangements covered. However, no evidence was found to support 


any further divisions of the care process, apart from the addition of home help 


to those who fell in the home state or who fell in hospital and then returned to 


the home state. 


Note that patients could not return home from the care state. This simplifying 


assumption was agreed by the GDG. In the NICE health economic model for 
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hip fractures, this assumption was not made, but no patients were found to 


return home from care (CG124, National Clinical Guideline Centre, 2011). 


 


Table 1: Possible next events in each state 


Current State 


Next Events 


Acute 
Hospital 


Non-acute 
Hospital 


Home Care Dead 


Fall X X X X  


Hospitalisation to acute  X X X  


Hospitalisation to non-acute X  X   


Discharge to usual residence X X    


Discharge to care X X    


Entry to care X X X   


Death X X X X  


 


Also, there is no direct entry to the non-acute hospitalisation state from the 


care state. This was a reflection of the data found for direct entry to non-acute 


hospital settings, where less than 0.25% admissions to non-acute hospital 


settings were from care (see table 21). 


3.2 Model Transitions 


All patients began the model in the hospital state (acute or non-acute), with 


their age, sex, underlying residence (home or care) and falls history (falls 


within last 12 months) generated probabilistically. 


A number of events could occur next (see table 1) – a fall whilst in hospital, 


transfer to a different hospital setting, discharge to usual residence, discharge 


to care (if previously living at home) or death. Times for each event were 


generated based on the patient characteristics and the next soonest event to 


occur is chosen. Some patients may only have their initial hospitalisation and 


no falls, whilst others may have repeated falls in different settings and many 


hospitalisations (with or without falls). 


A patient’s fall history was reset at one year following their last fall. This is 


because the majority of the evidence on the increased risk of falling for those 
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who have previously fallen asks whether a fall has occurred within the 


previous 12 months. Therefore the effect cannot be assumed to have a longer 


impact. When the patient’s fall history was reset, their next fall, entry to care 


and hospitalisation times were reset to reflect their decreased risk. 


Patients had a risk of death whilst in all states of the model. Falls could occur 


in any setting and patients can move between states, subject to transition 


probabilities (see below). If patients were simulated to experience a fall (or 


multiple falls) whilst in hospital, their chances of injury are assessed. 


Following the initial hospitalisation, patients were modelled for the remainder 


of their lives. In discussion with the GDG, it became clear that a lifetime 


horizon was important in order to fully capture the benefits arising from 


preventing inpatient falls for a number of reasons: 


 The risk of falling whilst in hospital varies by sex, age, underlying residence 


and falls history (falls in the last 12 months). Future hospitalisations and 


potential falls need to be modelled, in order to track the changing risk 


status of each patient throughout their lifetime 


 Patients may experience falls in other states that either increase their risk 


of falling if hospitalised again or lead directly to hospitalisation (where falls 


may occur) 


 An inpatient fall may increase the risk of a patient spending time in the care 


state which will impact on costs and QALYs 


 A fall resulting in serious injury may increase the risk of premature death 


3.2.1 Hospital Admission Transitions 


The probability of hospital admission from home or care was taken from the 


Health Survey for England 2000 (Department of Health, 2002). Probabilities 


were split by age, sex and underlying residence (see table 2). 
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Table 2: Probability of Hospital Admission in Any Year (Department of 
Health, 2002) 


Sex Age Group Home Care 


Men 65-79 0.158 0.274 


80+ 0.252 0.275 


Women 65-79 0.130 0.211 


80+ 0.161 0.221 


 


The type of hospitalisation was determined once a hospitalisation occurred. 


No direct data source could be found to parameterise this input, so an 


approximation was calculated as follows. An underlying probability of hospital 


activity being in a non-acute setting of 2.7% was calculated from NHS 


reference costs (Department of Health, 2011), by taking inpatient activity in 


the rehabilitation currencies (TREHAB) as a proportion of all inpatient HRG 


activity. Relative risks by age and sex were calculated based on the 


HESonline data for the rehabilitation specialty (specialty code 314, NHS 


Information Centre for Health and Social Care, 2012) to produce probabilities 


by age and sex (see table 3). 


Table 3: Probability That a Hospitalisation Is Directly To Non-acute 
Hospital Setting (Department of Health 2011, NHS Information Centre for 
Health and Social Care 2012) 


Age Group Men Women 


60-74 2.8% 2.6% 


75+ 5.8% 5.4% 


 


There are a number of issues with the above calculations. Firstly, the model 


required a probability that a hospital admission episode, rather than any 


episode, would be in a non-acute setting. Neither of the sources used are 


based on admissions rather than episodes. Secondly, the NHS reference cost 


data contains a range of hospital activity, not just episodes. Thirdly, the 


rehabilitation specialty data is likely to refer to a much more specific hospital 


service than the required non-acute hospital setting. These limitations were 
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acknowledged by the GDG, who agreed to use the resulting data points as an 


approximation. 


In the above calculation, rehabilitation speciality data could be split by 


admission source (home or care). However, less than 0.25% of episodes 


were from a care state. The GDG discussed whether the likelihood of a 


hospitalisation being directly to the non-acute setting would vary by state 


(home or care) and felt it could be a reasonable assumption that anyone 


being admitted to hospital from a care state would not go directly to a non-


acute setting. It was noted that this would vary by local health economy 


arrangements. 


3.2.2 Hospital Discharge and Transfer Transitions 


Hospital discharge time was determined by the length of stay, which was 


calculated on admission (see section 3.6.2). 


A patient whose underlying residence was home could be discharged to care. 


In the acute setting, the probability of discharge to care reflected the age and 


gender of the simulated patient (NHS Information Centre for Health and Social 


Care, 2011); in addition, the likelihood of discharge to care was increased by 


the incidence of inpatient falls (Vass et al., in print; relative risk for non-


injurious falls xxxx1, relative risk for injurious falls xxxx1). In the non-acute 


setting, this transition was dependent on the same age and gender rates, but 


a different odds ratio was applied to account for inpatient falls (Aditya et al., 


2003; odds ratio 3.0). 


The probability of transfer from acute to non-acute hospital settings was 


modelled separately for patients whose original admission was from home 


and care states. Different underlying rates were taken from HES data (NHS 


Information Centre for Health and Social Care, 2011), with patients admitted 


from care states having higher rates of transfer from acute to non-acute 


                                                 
1
 Academic-in-confidence material removed 
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hospital settings (perhaps reflecting greater underlying morbidity in this 


group). 


For those admitted from care, HES data indicated that sex but not age 


influenced rates of transfer from acute to non-acute settings, whereas for 


those admitted from home both age and sex were important. Rates for 


admissions from both settings were adjusted to take account of the increased 


risk associated with inpatient falls (Vass et al., in print). 


The only time when patients could transfer from non-acute to acute settings in 


the model was as a result of a serious injury fall in the non-acute setting. 


3.2.3 Care Home Admission Transitions 


The likelihood of entering care from home was calculated from a variety of 


sources. An overall rate of entry to care per year of 685 admissions per 


100,000 population was taken from statutory return data (NHS Information 


Centre for Health and Social Care, 2011). Relative risks by age and sex were 


applied (Darton et al., personal correspondence, only source found) and a 


relative risk of 2.5 was applied to patients with a falls history (falls within last 


12 months, Wang et al., 2001). As risk is linked to age, the risk of entering 


care is recalculated on every fifth birthday. 


3.2.4 Mortality 


Patient mortality was calculated as predicted time of death, based on 


standard Office for National Statistics life tables for 2008-2010 (Office for 


National Statistics, 2011). Hazard ratios are applied for the increased risk of 


death when entering the care state and for experiencing a serious fall (in any 


setting). 


The increased mortality risk associated with being in a care home was 


estimated from a 5-year prospective cohort study of all 9,000 care home 


residents in Northern Ireland in 2001 (McCann et al., 2009). McCann et al.’s 


hazard ratio estimates for residential (1.7), nursing (2.9) and dual homes (2.6) 


were combined to give an overall weighted hazard ratio of 2.5. 
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The increased mortality risk and the duration of any risk associated with 


sustaining a hip fracture is documented but debated (Abrahamsen et al. 2009, 


Bliuc et al. 2009, Kannis et al. 2003, Parker et al. 1991), for similar causality 


reasons to the consequences of inpatient falls. Goldacre et al. (2002, a large 


UK based study) suggest a standardised mortality ratio of 187 (hazard ratio of 


1.87) at 12 months following a hip fracture. The increased risk was assumed 


to last 1 year only, at which point the patient’s death time was recalculated 


without the increased risk. The causal multiplier was applied to this hazard 


ratio for inpatients that were simulated to have a serious fall averted. 


3.3 Inpatient Fall Consequences: The Causal Multiplier 


A major challenge in the simulation of falls is accounting for the causal 


relationship between a fall and subsequent events. Evidence comparing 


inpatients who do and do not experience falls demonstrates that falls are 


associated with longer hospitalisation (Brand et al., 2010, Vass et al., in print), 


lower utility (Vass et al., in print) and a higher probability of admission to full-


time care (Aditya et al., 2003, Vass et al., in print). However, the GDG noted it 


would be misleading to assume that this relationship is directly causative. 


Instead, it must be assumed that the relationship is, to one degree or another, 


confounded by a wide range of known and unknown patient characteristics. 


For example, patients who fall are likely to have one or more comorbidities 


that could contribute to an extended length of stay and it is not clear whether 


the extended length of stay would have been incurred irrespective of a fall 


occurring. 


From a health economic modelling perspective, the crucial consequence of 


this is that it is fallacious to assume that preventing an individual from falling 


will make the patient entirely immune from all subsequent events that are 


known to be associated with falls. On the other hand, it is clearly the case that 


preventing falls can be expected to result in some benefits in these areas. The 


unknown factor is the extent of these benefits. 
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An ideal source of model parameters would be a series of multivariate 


regressions associating a range of patient characteristics including empirical 


fall status with the outcomes of interest (a time-to-event model – e.g. Cox 


proportional hazards – for length of stay; a linear regression for utility; a 


logistic regression for probability of admission to full-time care). In this way, 


the impact of falls could be estimated while controlling for other covariates of 


the outcomes.  


In the absence of such evidence, the following approach was adopted to 


enable the exploration of the causal relationship between falls and post-fall 


events: 


1. For each patient, potential inpatient falls were randomly simulated in 


both the control and intervention arms using the fall rates appropriate to 


each arm (modified according to underlying age-, sex- and fall-history-


specific fall-rates). 


2. For simulated patients in the control arm, all falls were assumed to occur 


(that is, all potential falls became actual falls). 


3. For simulated patients in the intervention arm, some potential falls were 


randomly selected to be averted, with the proportion averted equal to the 


incidence rate ratio observed between the two arms. This process is 


mathematically equivalent to simulating falls according to two arm-


specific rates, but has the advantage of identifying the simulated 


individuals who would have fallen were it not for the intervention. 


4. If the incidence rate ratio in the intervention arm is greater than 1 (a 


scenario used in sensitivity analysis) the model simulates additional falls 


in the intervention arm. 


5. All actual falls were assumed to incur the full additional length of stay, 


health related quality of life decrement, increased mortality risk and 


increase in probability of admission to full-time care associated with 


fallers. 
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6. All averted (or additional) falls were assumed to incur a proportion of the 


length of stay, health related quality of life decrement, increased 


mortality risk and increase in probability of admission to full-time care 


associated with fallers. 


7. The direct costs associated with treating the fall were not subject to the 


causal multiplier, as this was not assumed to be incurred when the fall 


had been averted. 


This proportion became known as the ’causal multiplier’. Setting the causal 


multiplier equal to 0 would be equivalent to assuming that all post-fall negative 


events are directly ascribable to the fall; setting it equal to 1 would be 


equivalent to assuming that averting falls has no benefit in attenuating 


subsequent disadvantages. In the base case, this multiplier was assumed to 


be 0.5, and the impact of varying this assumption was tested in sensitivity 


analysis. 


The causal multiplier was applied to the following consequences of having an 


inpatient fall: 


 Increase in length of hospital stay observed in fallers 


 Utility decrement seen in fallers 


 Increase in mortality seen in those experiencing a hip fracture 


 Days of home help received on discharge following a fall 


 Increase in probability of discharge from acute to non-acute hospital 


 Increase in probability of discharge from hospital to full-time care 


3.4 Patient Characteristics 


The model generated each patient with a sex, age, falls history (falls within 


last 12 months) and underlying residence. There was no difference in the 


parameters used between the acute and non-acute hospital settings. 


Sex and age are based on hospital episode statistics (HES) data, which 


contains records for all patients in English hospitals (NHS Information Centre 
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for Health and Social Care, 2012). Age was sampled from a reflected log-


normal distribution fitted to HES data. Underlying residence was also sampled 


from HES data, split by age and sex. Falls history in the 12 months prior to 


admission was based on Vass et al. (in print, see table 21). 


3.5 Fall Rates and Severities 


3.5.1 Hospital Fall Rates 


The underlying rate of falls in hospital settings is taken from Healey et al. 


(2008). This paper was based on a retrospective analysis of 12 months’ data 


from the National Patient Safety Agency (NPSA) national reporting system. All 


hospitals in England and Wales are required to report patient safety incidents 


to the national agency – the data cover 98% of hospitals in England and 


Wales and contain information on over 206,000 falls and nearly 25 million 


bed-days. The fall rates (and fall severity proportions) from the 


comprehensive UK data compare well to other non UK studies of inpatient fall 


rates (Halfon et al. 2001, Morse et al. 1987).  


An average rate of 6.7 falls per 1000 bed days was calculated for patients 


aged 65 and over. The GDG stated that age, sex and falls history were the 


strongest predictors of inpatient falls, so this underlying inpatient fall rate was 


varied by age, sex and falls history (falls within last 12 months). Due to a lack 


of available data splitting fall rates by age and sex combined, incidence ratio 


ratios for age and sex were applied separately (Healey et al., 2008). As fall 


risk is related to age, the model recalculated falls risk every on fifth birthday 


(e.g. 75, 80, 85, etc.). The influence of falls history was applied from Vass et 


al. (in print), which suggests that inpatients who have experienced a fall in the 


past twelve months are x.xxx times2 more likely to fall during their 


hospitalisation. 


When combined, the age- sex- and falls-history-specific rate of falls used in 


the model were as shown in table 4. 


                                                 
2
 Academic-in-confidence material removed 
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Table 4: Inpatient fall-rates (falls per 1000 bed-days), based on Healey et 
al., 2008 and Vass et al., in print 


Age 
No falls in last 12 months Fall(s) in last 12 months 


Men Women Men Women 


65–69 2.831 2.288 4.083 3.300 


70–74 3.735 3.019 5.387 4.355 


75–79 4.873 3.939 7.028 5.680 


80–84 5.437 4.394 7.841 6.338 


85–89 7.586 6.132 10.942 8.844 


90+ 8.286 6.697 11.951 9.659 


 


3.5.2 Severity of Hospital Falls 


The same Healey et al. (2008) paper also reported on the severity of hospital 


falls, categorising falls into five categories (see table 5). It should be noted 


that the fall severity data covers all ages, not just patients aged 65 or older; 


however, those 65 or older account for over 82% of the falls reported. Also, 


the NPSA system does not differentiate between single and repeat falls by the 


same patient. 


The NPSA published updated figures in 2010, but in less detail than the 


original Healey (2008) paper (NPSA, 2010). That paper showed similar fall 


rates and severities to the original paper, so the original detailed paper was 


used. 


Table 5: Inpatient Fall Severities (Healey et al., 2008) 


Fall Severity Percent of Inpatient Falls 


No harm 65% 


Low 31% 


Moderate 4% 


Severe 1% 


Fatal 0.01% 


 


The fall rate was assumed the same in both acute and non-acute hospital 


settings. Healey et al. (2008) does give different fall rates for different hospital 


settings, but only gives rates for all ages (not 65+). As hospital setting and 







Clinical practice guideline for the assessment and prevention of falls in older 
people 


 


Page 18 of 78 


patient age are likely to be cofounded, these data could not be used to 


generate different fall rates by hospital setting. 


3.5.3 Intervention Effectiveness 


The effectiveness of the modelled intervention was based on the meta-


analysed evidence of multifactorial falls interventions (see main guideline 


table 4a and forest plots in Appendix E).  In the acute setting, an incidence 


rate ratio of 0.76 was applied; implying multifactorial interventions have the 


capacity to reduce fall rates by 24%.  A similar rate (0.76) was used for the 


non-acute setting.  These rates were the pooled means from the meta-


analyses of all trial types (10 studies in the acute setting, 3 studies in the non-


acute setting); rates from meta-analyses with alternative study groupings were 


covered in the sensitivity analyses.  Whilst these rates were very slightly 


different to the RCT-only rates, sensitivity analysis demonstrated that model 


results were trivially different if those rates were used instead. Similarly, 


relative risks of injury following a fall were calculated by setting (0.937 for the 


acute setting, 0.523 for the non-acute setting) from studies reporting the 


necessary data (7 studies for the acute setting, 3 studies for the non-acute 


setting) 


3.5.4 Home State Fall Rates 


The fall rate for patients living at home was taken from the Health Survey for 


England (HSE) 2005 (NHS Information Centre for Health and Social Care, 


2007). This national survey is based purely on home residents and asked 


whether respondents had fallen in the last 12 months and, if they had, how 


many times they had fallen. The HSE gives a fall rate of 0.46 per person per 


year and this figure was split by age and sex. Note this rate is higher than the 


per-person falls prevalence (26%) because multiple falls are taken into 


account. The model recalculates fall risk on every fifth birthday. 


Table 6: Comparison of Home State Fall Rate Sources 


Source % of people falling Fall rate 


Blake et al. (1988) 35% Not given 
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Campbell et al. (1981) 34% Not given 


Downton et al. (1991) 42% (75+ ages) Not given 


O’Loughlin et al. (1993) 29% 0.41 


Prudham et al. (1981) 28% 0.54 


 


The fall rate in the Health Survey for England compares well to other sources 


(see table 6) but is more recent and more comprehensive. 


An incidence rate ratio of 2.643 for people with a history of falling (within last 


12 months) was calculated from O’Loughlin et al. (1993), with no other 


suitable sources found. 


3.5.5 Severity of Falls at Home  


Fall severities by age, sex and underlying residence were taken from Watson 


et al. (2009). Whilst based in Australia, this study is one of the few to report 


non-injurious falls as well as injurious falls. Data from hospital records and a 


robust population-based falls survey in New South Wales (5,000 respondents 


aged 65+) are combined to generate falls by severity (see table 7) for people 


aged 65+ by sex and residence. Data for care home residents are generated 


from injurious falls (hospital) data and applied to non-injurious falls data. 


Table 7: Home and Care Injury Severities and Likely Treatments (Watson 
et al., 2009) 


Injury Severity Likely Treatment 


No injury Self-care 


Minor injury GP/community nurse 


Major injury A&E attendance 


Severe injury Hospitalisation 


In Watson et al. (2009), falls incidence is estimated at 27% per year, of which 


28% suffer injury – both figures compare well to English data from the Health 


Survey for England 2005 (falls incidence 26%, of which 30% suffer injury) 


(NHS Information Centre for Health and Social Care, 2007). 


England has a slightly older population than New South Wales (in 2009, 


13.9% of those aged 65+ in England were aged 85+ [Office for National 
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Statistics, 2010]; in New South Wales, the same proportion is 10.5%). This 


means that the model is likely to slightly underestimate injury rates. However, 


in New South Wales, 5.6% of residents aged 65+ live in care homes (Watson 


et al., 2009). This compares with 4.5% in England (Census 2001), meaning 


the model is likely to slightly overestimate injury rates. Therefore, these minor 


inconsistencies are likely to balance each other. 


Watson et al. (2009) only consider death from falls that result in an A&E 


attendance or hospitalisation (i.e. moderate or severe injuries that lead to 


death). In order to treat mortality from a fall as a separate category, the 


probability of mortality from a fall leading to an A&E attendance or 


hospitalisation from Scuffham et al. (2003) was applied to moderate and 


serious injury rates from Watson et al. (2009).  Severity of Injury rates by age 


and sex are shown in table 8. 


Table 8: Severity of Injury from Falls at Home (Watson et al., 2009; 
Scuffham et al. 2003) 


Age Men Women 


No Inj. Minor Mod. Serious Fatal No Inj. Minor Mod. Serious Fatal 


65–69 82.9% 13.5% 1.9% 1.7% 0.0% 78.9% 15.4% 3.2% 2.5% 0.0% 


70–74 85.6% 10.8% 1.7% 1.9% 0.0% 75.8% 17.7% 2.9% 3.6% 0.0% 


75–79 80.5% 14.2% 2.2% 3.1% 0.0% 74.9% 17.1% 3.0% 5.0% 0.1% 


80–84 74.6% 17.2% 2.8% 5.4% 0.1% 73.0% 14.8% 3.4% 8.8% 0.1% 


85–89 72.0% 20.3% 2.4% 5.2% 0.1% 58.6% 27.7% 3.1% 10.4% 0.1% 


90–94 51.8% 29.2% 5.8% 13.0% 0.2% 69.6% 15.1% 3.7% 11.4% 0.1% 


95+ 52.1% 37.4% 3.9% 6.6% 0.1% 48.0% 37.4% 4.2% 10.3% 0.1% 


 


3.5.6 Care State Fall Rates 


An ideal source of UK-based fall rates in care homes could not be located. 


The oft-quoted figure of rates in nursing home being three times those living in 


the community is based on a crude analysis of US research (Rubenstein, 


1994) from an era when the use of bed restraints was common and is 


therefore not directly applicable to the current UK setting. 
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A large and comprehensive UK study covering both nursing and residential 


homes in Belfast reported only fracture rates, not overall fall rates (O’Halloran 


et al. 2004, 1.4 million bed days in the control arm). Two smaller UK studies 


(Dyer et al. 2004 (24,000 bed days in the control arm) and McMurdo et al. 


2000 (6,000 bed days in the control arm)) reported both fall and fracture rates. 


At the direction of the GDG, these three studies were selected and combined 


to give an overall fall rate of 3.9 falls per resident per year. 


An odds ratio of 2.1 was calculated from Delbaere et al. (2008) to reflect the 


increased risk of falling in those care home residents who had fallen within the 


past year. Whilst Delbaere is an Australian study, no other source was found.  


Delbaere’s regression model found that age and sex were not significant 


predictors of falling, so the care home fall rates were not adjusted for age or 


sex. 


3.5.7 Severity of Falls in Care  


Table 9: Severity of injury from falls in care (Watson et al., 2009; 
Scuffham et al. 2003) 


Age Men Women 


No Inj. Minor Mod. Serious Fatal No Inj. Minor Mod. Serious Fatal 


65–69 51.3% 45.4% 1.1% 2.2% 0.0% 51.4% 43.5% 2.5% 2.6% 0.0% 


70–74 51.3% 44.6% 1.9% 2.1% 0.0% 51.3% 41.5% 4.0% 3.1% 0.0% 


75–79 52.1% 39.4% 4.2% 4.1% 0.1% 52.3% 36.7% 5.9% 5.0% 0.1% 


80–84 52.0% 36.1% 6.2% 5.6% 0.1% 52.2% 33.9% 7.7% 6.0% 0.1% 


85–89 52.5% 33.1% 7.1% 7.1% 0.1% 52.8% 29.5% 9.6% 7.9% 0.2% 


90–94 52.6% 29.0% 10.0% 8.2% 0.2% 52.8% 28.7% 10.2% 8.2% 0.2% 


95+ 40.7% 36.3% 10.9% 11.9% 0.2% 40.7% 32.9% 15.8% 10.4% 0.2% 


 


As for home state falls, fall severities by age, sex and underlying residence 


were taken from Watson et al. (2009) and Scuffham et al. (2003) (see table 


9). 


3.6 Resource Use and Unit Costs 


Estimates of resource use were taken from a variety of sources, including 


GDG consensus; unit costs were mainly derived from NHS reference costs 
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(Department of Health, 2011) and PSSRU health and social care costs 


(PSSRU, 2011). Resource use and unit costs can be categorised as state 


costs, fall costs or intervention costs. 


3.6.1 Home State Resource Use and Costs 


The underlying cost to the NHS and PSS of a day at home (without fall-related 


complications; see below) was assumed to be zero. 


3.6.2 Hospital State Resource Use and Costs 


Unit costs were derived from NHS reference costs (Department of Health, 


2011). The cost of a day in an acute hospital setting was based on the 


weighted average of all elective and non-elective activity, including excess 


bed days. The unit cost of a day in a non-acute hospital setting was based on 


all inpatient rehabilitation categories3. 


Resource use whilst in an acute hospital setting was measured in days in 


hospital (length of stay). This was calculated based on unpublished trial data 


from Vass et al. (in print), because it was the only available UK study that 


provided details of length of stay relative to incidence and severity of falls. In 


this study, patients who did not experience a fall (n=xxxx) had an average 


length of stay of xxxx days (95%CI: xxxx, xxxx ); for people who had a non-


injurious fall (n=xxxx), the same figure was xxxx days (95%CI: xxxx, xxxx) 


and, for people who fell and were injured (n=xxxx), the figure was xxxx 


(95%CI: xxxx, xxxx). It should be noted that relying on these data meant 


resource use was not differentiated by age or sex, in this area4. 


Resource use whilst in non-acute hospital settings was based on HES length 


of stay data for those transferred to ’other NHS settings’ (NHS Information 


Centre for Health and Social Care, 2012). Length of stay in non-acute hospital 


                                                 
3
 TREHAB_CSRS_LEVEL_1_ATT_APC, TREHAB_SRS_LEVEL_2_ATT_ APC, 


TREHAB_NSRS_ATT_APC, TREHAB_CSRS_LEVEL_1_BEDDAY_ APC, 
TREHAB_SRS_LEVEL_2_BEDDAY_APC and TREHAB_NSRS_ BEDDAY_APC 


4
 Blacked out academic-in-confidence material removed 







Clinical practice guideline for the assessment and prevention of falls in older 
people 


 


Page 23 of 78 


settings was split by age only, as an inspection of the data showed length of 


stay did not vary by gender. 


The length of each hospital stay was probabilistically sampled from an 


exponential distribution with the relevant mean. When a fall occurred during 


the simulated patient’s admission, the length of stay was adjusted by 


sampling an additional period from a second distribution reflecting the 


difference between a stay without falls and one in which a fall (non-injurious or 


injurious, as appropriate) occurred. This difference, calculated from Vass et 


al.’s data, was assumed to be the same for both acute and non-acute 


settings, in the absence of any source of data specific to the latter. 


Extended length of stay was calculated in exactly the same way for all averted 


falls, but was subject to the causal multiplier (see above). The change in 


length of stay was only applied to the first fall experienced in any given stay, 


as Vass et al. did not differentiate between single and repeat fallers. The 


change in length of stay was assumed to be the same in acute and non-acute 


settings. 


The cost of a day in hospital was based on NHS reference costs (Department 


of Health, 2011) and was the weighted average of all HRG related inpatient 


activity currencies – elective and non-elective activity with associated excess 


bed day costs and day-case costs5. All currencies were used as the model 


covers all hospital inpatient activity. This gave an average cost per bed day of 


£524.02. 


The cost of a day in a non-acute hospital setting was based on NHS reference 


costs (Department of Health, 2011) and was the weighted average of all 


inpatient rehabilitation service currencies (starting TREHAB6). This gives an 


average cost per bed day of £588.01. Some members of the GDG expressed 


surprise that the cost of a day non-acute settings was greater than that in the 


                                                 
5
 Currencies TEI, TEI_XS, TNEI_L, TNEI_L_XS, TNEI_S and TDC 


6
 TREHAB_CSRS_LEVEL_1_ATT_APC, TREHAB_SRS_LEVEL_2_ATT_ APC, 


TREHAB_NSRS_ATT_APC, TREHAB_CSRS_LEVEL_1_BEDDAY_ APC, 
TREHAB_SRS_LEVEL_2_BEDDAY_APC and TREHAB_NSRS_ BEDDAY_APC 
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acute/general hospital setting, but other GDG members suggested a number 


of reasons this could be the case: 


 Non-acute settings will have less independent patients and more frail 


patients with multiple pathologies 


 Non-acute settings may have higher levels of nursing and therapy than 


general settings 


 Non-acute settings can be smaller and may lack the economies of scale 


experienced by larger general hospital settings 


 The cost given of a general hospital setting will reflect a wide range of 


expensive and cheap treatments/hospital stays 


It is noted that basing these costs on NHS reference costs means they are not 


specific to the 65+ age group and therefore may underestimate the true cost 


of being in hospital for that age group. 


3.6.3 Care State Resource Use and Costs 


Resource use for the care state was measured in days. Once a patient enters 


care, they cannot leave (see assumptions, section 3.8) so the number of days 


in care is from entry until their next hospitalisation (calculated probabilistically, 


see below) or death. 


The cost of a day in care was calculated from standard sources (PSSRU, 


2011). Following the approach taken in previous NICE guidelines on delirium 


(CG103, National Clinical Guidelines Centre, 2010) and hip fracture (CG124, 


National Clinical Guidelines Centre, 2011) unit costs for different care home 


settings were weighted according to Netten et al. (1998). These combine to 


give a daily cost of being in care of £103.78 (see table 10). 


Table 10: Values Used to Calculate Daily Cost of Being in a Care Setting 


Care Setting Weighting 
(Netten et al., 1998) 


2010–11 weekly fees 
(inc. living expenses, 


PSSRU 2011) 


Private nursing home 33% £719 


Private residential care 16% £497 
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Voluntary residential care 21% £4977 


LA residential care 31% £1004.80 


Average Weekly Fees  £726.47 


Average Daily Fees  £103.78 


 


Not all care is NHS/PSS funded. As in previous delirium (CG103, National 


Clinical Guidelines Centre, 2010) and hip fracture (CG124, National Clinical 


Guidelines Centre, 2011) guidelines and the Department of Health (DH) 


Fracture Plan (Department of Health, 2009) an assumption that 60% of care is 


NHS/PSS funded was used. Also, a survey by Forder et al. (2009) suggested 


that between 63% and 67% of residents are NHS/PSS funded at death, 


depending on home provider, adding weight to the assumption used. 


Resource use for patients’ receiving home help was assumed by fall severity 


and agreed by the GDG and were subject to the causal multiplier. These 


values were varied within the sensitivity analysis. A fall leading to minor injury 


received 7 days’ help, moderate injury 21 days’ help and severe injury 42 


days help. A similar 6-week assumption was made in the DH Fracture Plan 


(Department of Health, 2009) for severe injuries. 


The cost per day of receiving home help following a fall is calculated from the 


standard sources (PSSRU, 2011). Based on an average of £22/hour for 12.4 


hours per week, the cost per day is estimated at £38.97. Like the cost of a day 


in care, the cost of a day of home help is subject to an assumption of 60% 


NHS/PSS funding. 


3.6.4 Hospital Fall Resource Use and Costs 


Inpatient fall resource use and costs are based on costs previously calculated 


by the NPSA (NPSA, 2007), uplifted from 2005–06 prices to 2010–11 prices 


(PSSRU, 2011). No evidence was found to assign different resource or costs 


                                                 
7 PSSRU no longer give a cost for voluntary residential care. However, the prices used in the Hip 


Fracture guideline (CG124, NICE, 2011) for private and voluntary residential care were very similar, 
so the same price was assumed here 
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by hospital setting, so the GDG agreed to assume that inpatient falls incurred 


the same cost, regardless of hospital setting. 


Assumed resource use is shown in table 3 of the NPSA report. X-ray costs 


were apportioned across no harm and low severity falls. The cost of severe 


falls were based on a weighted average of the NPSA costs for severe falls 


excluding fractures, fractures excluding hip fractures and hip fractures. The 


NPSA fracture costs were based on the full cost of treating such injuries 


(treatment cost and bed day cost), but the health economic model counts bed 


day costs as the state occupancy costs. Therefore, in order to avoid double- 


counting, it was necessary to separate the treatment and bed day costs.  Note 


that the NPSA costs for severe injuries excluding fracture were based on 


resource use in A&E without hospital admission, so the cost did not need 


splitting in the same manner. 


Table 11: Calculation of treatment cost of hip fractures and other 
fractures 


 Wrist 
Fractures 


Hip 
Fractures 


Average cost per procedure £2443.89 £7022.66 


Average number of bed days per procedure 2.4 14.2 


Average cost of excess bed day (all 
specialties) 


£255.64 £255.64 


Bed day portion of procedure £614.32 £3628.02 


Treatment portion of procedure £1829.57 £3394.65 


 


Using non elective short stay (TNEI_S), long stay (TNEI_L) and excess bed 


day currencies (TNEI_L_XS) from NHS reference costs (Department of 


Health, 2011), the weighted average cost of trauma hip (currency HA1*) and 


trauma wrist (currency HA7*, a proxy for fractures excluding hip fractures) 


procedures was calculated. The average number of bed days per hip and 


wrist procedure and a generic cost of a hospital bed day were calculated (see 


section 3.6.2 on hospital state costs). These enabled the overall cost per 


procedure to be broken down into treatment and bed day costs (see table 11). 
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An average weighted cost of the treatment cost portion was then calculated 


(see table 12). 


Table 12: Calculation of weighted average treatment cost of severe 
injuries following an inpatient fall 


Severe Inpatient Injury Type Number Cost 


Excluding fracture 258 £371.20 


Fractures (excluding hips) 442 £1829.57 


Hip fractures 530 £3394.65 


Weighted average 


(includes cost of one follow up outpatient appointment) 


1230 £2290.94 


 


Finally, as the NPSA considered only inpatient costs but the model considers 


all NHS costs, the cost of one follow up outpatient appointment was added to 


severe injury falls (£92.89, weighted average of Trauma and Orthopaedics 


Consultant Led: Follow up Attendance Multi-professional Face to Face 


(Department of Health, 2011)). 


The GDG agreed to assume that fatal inpatient falls incurred no cost. Whilst 


this may not be true, the number of fatal inpatient falls that occurred in the 


model was so few that the costs will be negligible. 


Table 13: Inpatient Fall Treatment Costs by Severity (based on NPSA, 
2007) 


Inpatient Fall Severity Cost (2010-11) 


No harm £47.41 


Low £76.63 


Moderate £371.21 


Severe £2290.94 


 


3.6.5 Home and Care Fall Resource Use and Costs 


Resource use associated with home and care falls were based on Watson et 


al. (2009) and assumptions arrived at in consultation with the GDG. 
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Table 14: Home and Care Fall Treatment Costs (PSSRU, 2011) 


Fall 
Severity 


Resource Use (unit cost)8 Total Cost per 
Fall 


Home Care Home Care 


No harm No NHS/PSS resource 
use 


No NHS/PSS resource 
use 


£0 £0 


Low GP clinic attendance 
(£36) 


GP home visit (£121) £36 £121 


Moderate A&E attendance (£106) 


GP clinic follow up (£36) 


A&E attendance (£106) 
via ambulance (£253) 


GP home visit follow up 
(£121) 


£142 £480 


Severe A&E attendance(£147) 
via ambulance (£253), 


hospitalisation, outpatient 
follow up (T&O, £93) 


A&E attendance(£147) 
via ambulance (£253), 


hospitalisation, 
outpatient follow up 


(T&O, £93) 


£492.89 £492.89 


 


Watson et al. (2009) assumed levels of health service use following each fall 


severity, these were combined with assumptions about further likely follow up 


and transport resource use (see table 14). The assumptions of one A&E 


attendance and/or one hospitalisation seem logical. Whilst the use of one GP 


appointment following a fall is an assumption, research by Iglesias et al. 


(2009) lends some weight to this assumption. 


The unit cost of home and care falls were based on standard sources 


(PSSRU, 2011) for each activity. The cost of hospitalisation following a severe 


fall was calculated separately by the model. Hospitalisations incur a cost per 


day in hospital and therefore the cost will depend on the length of stay. 


3.6.6 Intervention Resource Use and Costs 


As no economic evaluations of inpatient falls prevention programmes 


currently exist (Davis, 2011), there were no examples of costed fall prevention 


interventions. 


                                                 
8
 GP costs include staff costs (PSSRU table 10.8b) 
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The effectiveness evidence in the model was based on a meta-analysis of a 


number of studies. One GDG member agreed to provide unpublished 


resource use estimates from a published trial that was included in the meta-


analysis and therefore the intervention costs are based on Healey et al. 


(2004). All the percentages and staff time requirements are assumptions and 


were varied in the sensitivity analysis. 


Table 15:  Proportion of Medication Reviews Conducted by Different 
Grade Doctors by Hospital Setting 


Setting Grade Proportion 


Acute Consultant 50% 


Registrar 50% 


Non-acute GP9 90% 


Registrar 10% 


 


The intervention first conducts a multi-factorial assessment of a patient’s risk 


factors. The assessment is assumed to be undertaken by a nurse and to 


require 20 minutes of his or her time. It is assumed the proportion of patients 


receiving the assessment will vary by setting (30% in acute; 80% in non-


acute).  Depending on the outcome of the assessment, patients then receive 


the necessary components of the multi-factorial intervention. Assumed 


proportions of patients receiving each intervention component and associated 


resource use (staff time and consumables) are shown in table 16.  One 


resource use difference was assumed between acute and non-acute settings 


– the proportion of medication reviews done by different grade doctors (see 


table 15). 


The intervention cost is calculated as the cost per admitted patient. Given the 


different proportion of patients assessed, the acute cost per admitted patient 


is £7.83 and the non-acute cost per admitted patient is £21.81. 


 


                                                 
9
 The GDG member on whose paper the costings are based advised that the majority of medical input in 


the non-acute setting was given by GPs 
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Table 16: Components Used to Cost Multifactorial Intervention 


Staff 
Member 


Intervention 
Component 


% of those 
assessed 
receiving 


component 


Staff 
Time 


Required 
(mins) 


Notes 


Nurse Eyesight - 
ophthalmology 


referral 


3% (1/30) 30 More complex 
referral, hence staff 


time needed 


Medication - extra 
BP checks if CVD 


drugs changed 


12% (20% of 
those having 
medication 
review (Dr)) 


35 Extra daily checks 
for 1 week 


Bed height 
alteration and 


bedrail removal 


100% 5 Assess and 
remove if 
necessary 


Blood pressure 
check - referral to 


medical staff if 
high/low 


Unknown 0 Referrals sticky 
label based, so no 
burden. No extra 


staff resource, just 
prioritisation 


Mobility - 
physiotherapy 


referral 


80% 0 Referrals sticky 
label based, so no 


burden 


Healthcare 
Assistant 


Urine test - send 
sample for 
analysis 


25% 10 Also laboratory 
costs (estimated 


£1 per test, 2010-
11 costs) 


Footwear check 
and advise 
relatives on 


replacements 


10% 5 Phone call to 
relatives. Also 100 


pairs slippers 
purchased (£4 
each at 0102 


costs, £5.35 at 
1011 costs) 


Patient position in 
ward - move close 


to nurses 


10% 10 2x HCA 5min each 


Call bell and 
hazard education 
(assumed grade) 


100% 0 No additional cost, 
ought to happen as 


part of routine 
practice 


Doctor Medication review 60% 7 Review 2mn, 
explan 5mn 


Optician Optician referral 
for glasses 


Unknown Unknown Referral sticky 
label based, so no 


burden 
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Staff costs were taken from standard sources (PSSRU, 2011 – see table 17). 


No hourly rate is given for opticians, but their annual salary is almost the 


same as nurses, so the same hourly rate is assumed. 


Table 17: Staff Costs per Hour (PSSRU, 2011) 


Staff Group Cost per Hour 


Healthcare Assistant £20 


Nurse £34 


Optician £34 


Doctor – Registrar £59 


Doctor – GP £121 


Doctor – Consultant £137 


 


3.7 Utilities 


In order to complete a cost–utility analysis, utility values are required for 


states and events included in the model. Utility values for the home, hospital 


and care states and for falls by severity in each setting were required. 


3.7.1 State Utilities 


No literature was found that detailed the utility decrement suffered as a result 


of being in hospital. Unpublished data from a falls prevention trial was used 


(Vass et al., in print) to estimate utility decrements of xxxx10 for men and 


xxxx10 for women. The GDG agreed that utility decrements were unlikely to 


differ between acute and non-acute hospital settings. 


Utility values for people in the home state were taken from the standard 


source for UK population norms (Kind et al., 1999). As UK population norms 


data have 75+ as their highest age category and a high proportion of patients 


in this model lived to be older than 75, polynomial (quadratic) regression was 


used to allow extrapolated estimates of utility values in older age groups. All 


subsequent changes to utility were applied as decrements to this baseline. As 


                                                 
10


 Academic-in-confidence material removed 
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utility decreases over time, baseline utility was recalculated on every fifth 


birthday.  


No literature was found that detailed the utility decrement suffered as a result 


of being in the care state. The GDG agreed to use an assumption of 0.8, 


which was a decrement compared to being at home, but less than that for 


being in hospital. One small American study noted the limitations of using SF-


36 in nursing home residents, but can be shown to produce a decrement 


similar to the assumption of 0.8 (Andresen, 1999). 


3.7.2 Fall Utilities 


Falls in any setting are assumed to have a detrimental impact on utility. A 


search for published studies containing utility values related to inpatient falls 


yielded a total of 3460 unique citations. 91 papers were retrieved at title and 


abstract search, of which 3 were retained at full text review. However, none 


were found to meet the NICE reference case. 


Utility decrements for no, minor and moderate injury inpatient falls were taken 


from unpublished data (Vass et al., in print). Data used were the relative 


decrements for fallers compared with non-fallers, rather than absolute utility 


values (see table 18). As Vass et al.’s data did not allow differentiation 


between types of injurious falls, the relative decrements for home/care 


injurious falls were applied to Vass et al. Due to the small number of severe 


injuries sustained in Vass et al., utility decrements for inpatient falls resulting 


in severe injuries were assumed to be the same as those associated with a 


hip fracture (in any setting; see below). 


The inpatient utility decrement was assumed to last until discharge, at which 


point the patient reverted to the relevant injury severity decrement for the 


home/care states for the remainder of the specified home/care utility 


decrement duration.  For example, a man aged 65.5 who is admitted to 


hospital and suffers a minor fall whilst an inpatient is calculated to have a 


utility of 0.434 following the fall.  The patient leaves hospital on the 5th day and 


the fall utility decrement is changed to the minor fall utility decrement 
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associated with being at home, so his utility becomes 0.782 for another 360 


days (the rest of the year following his fall). 


Table 18: Utility decrement associated with inpatient falls by fall severity 


Fall Severity Inpatient Decrement 


No injury xxxx11 


Minor injury Xxxx11 


Moderate injury xxxx11 


Severe injury 0.7 (year 1) 


0.8 (year 2 onwards) 


 


Vass et al. did not differentiate between single and repeat fallers, so fall utility 


decrements could not be applied repeatedly. If more than one fall occurred 


whilst in hospital, the decrement associated with the most serious fall was 


applied. Once a patient was discharged, they reverted to the utility decrement 


associated with the same severity of fall in the home or care state. 


Utility decrements for falls in the home and care states were assumed to be 


equal – as multiplicative decrements for state and fall were applied, the actual 


utility following a fall in care will be lower than that at home. 


In the absence of any fall-specific literature, utility decrements for falls in the 


home and care states were derived from the updated systematic review of 


utility decrements associated with osteoporotic fractures (Peasgood et al., 


2009). Falls resulting in serious injury (in any setting) were assumed to be 


similar in utility loss and duration to hip fractures; falls resulting in moderate 


injury were assumed to be similar in utility loss and duration to wrist fractures. 


In line with Iglesias et al. (2009), falls resulting in minor injury were assumed 


to have half the impact on utility of moderate falls. Outside the inpatient 


setting, falls resulting in no injury were assumed to have no impact on utility 


(see table 19); this assumption was tested in sensitivity analysis.  


                                                 
11
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All fall utility decrements were assumed to last 1 year, within the exception of 


falls resulting in severe injury which were spread over 5 years, in accordance 


with Peasgood et al. (2009). 


Fall utility decrements from multiple falls are applied multiplicatively in the 


home and care states. Finally, the causal multiplier was applied to utility 


decrements associated with averted falls in the inpatient setting. 


Table 19: Utility decrement associated with home or care states falls by 
fall severity 


Fall Severity Home/Care Decrement Duration 


No injury 1 1 year 


Minor injury 0.978 1 year 


Moderate injury 0.956 1 year 


Severe injury 0.7 1 year 


0.8 Year 2 onwards 


 


3.8 Model Assumptions 


The health economic model of interventions to prevent inpatient falls relies on 


a number of assumptions. These assumptions tend to arise for two reasons – 


either to reduce the model complexity or because no data point could be 


found in the evidence base. The assumptions were discussed with and 


agreed by the GDG and are listed in table 20 – the most important 


assumptions will be considered in the discussion section. Where possible, a 


range of values for assumed inputs were tested in the sensitivity analyses. 
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Table 20: Assumptions made in the preventing inpatient falls health 
economic model 


Area Assumption Comment 


Inpatient 
falls 


Inpatient fall rates are assumed to be 
the same in both acute and non-acute 
hospital settings 


Considered in discussion 
section 


 Inpatient fall severity rates are based 
on data for all ages, not for those 
aged 65+ 


Could underestimate (older 
patients more likely to suffer 
injury) or overestimate (older 
patients more likely to fall) fall 
severities 


 Changing risk of fall over duration of 
hospital stay is not modelled 


Considered in discussion 
section 


Costs Resource use and costs of inpatient 
falls assumed, true cost unknown 


Varied in sensitivity analysis 


 Fatal falls in any setting incur no cost 
to the NHS/PSS 


Likely to underestimate true 
cost, but numbers tiny (see 
NPSA 2007). Varied in 
sensitivity analysis 


 Cost of a day in hospital settings is 
not specific to 65+ age group 


Could underestimate or 
overestimate true cost. 
Varied in sensitivity analysis 


 Cost of a day in non-acute hospital 
settings assumed from a variety of 
data sources not necessarily specific 
to non-acute settings 


Considered in discussion 
section. Varied in sensitivity 
analysis 


 The cost of social care borne by the 
NHS/PSS is assumed to be 60% of 
the full cost 


True proportion unknown. 
Varied in sensitivity analysis 


 Days of home help received following 
a fall were assumed 


True resource use unknown. 
Varied in sensitivity analysis 


 Intervention cost calculated on 
assumptions from one GDG member 
based on one study (Healey et al., 
2004) 


Generic intervention costed. 
Cost varied in deterministic 
sensitivity analysis 


Utilities Utility decrement associated with 
severe injury inpatient falls based on 
that for a hip fracture in any setting 


Considered in discussion 
section. Varied in sensitivity 
analysis 


 There is no difference in utility 
decrements or duration associated 
with falls in acute and non-acute 
hospital settings 


Considered in discussion 
section 


 Length of utility decrement following 
IP fall assumed; assumed that 
decrement reverts to home/care 
decrement on discharge 


Considered in discussion 
section. Varied in sensitivity 
analysis 


 There is no difference in the utility Considered in discussion 
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decrement associated with falls in the 
home or in care 


section 


 No utility decrement from non-
injurious falls in the home or care 
states 


Could underestimate utility 
decrement. Varied in 
sensitivity analysis 


 There is no difference in utility 
decrements associated with being in 
acute and non-acute hospital settings 


Considered in discussion 
section 


 Utility decrement associated with 
being in care is 0.8 


Considered in discussion 
section. Varied in sensitivity 
analysis 


State 
transitions 


Probability of admission directly to 
non-acute hospital settings are not 
based on robust or directly relevant 
evidence 


Considered in discussion 
section. Varied in sensitivity 
analysis 


 Patients can only be transferred from 
the non-acute to the acute hospital 
setting following a serious injury fall 


Could underestimate 
transfers to acute setting, but 
impact on cost and utility 
unknown 


 Patients cannot be admitted directly to 
non-acute hospital settings from the 
care state  


Considered in discussion 
section 


 The full time care state is modelled as 
a single state rather than split into 
residential, nursing and other settings 


Considered in discussion 
section 


 Patients cannot leave full time care 
once they have entered it 


Considered in discussion 
section 


Mortality Falls with less than severe injury have 
no impact on mortality 


Could underestimate impact 
on mortality 


 Preventing serious falls reduces the 
premature mortality associated with 
falling 


Varied in sensitivity analysis 


Causal 
Multiplier 


It is not possible to ascertain how 
much of the consequences of an 
inpatient fall are directly attributable to 
the fall 


Considered in discussion 
section. Varied in sensitivity 
analysis 


 


3.9 Sensitivity Analysis 


Sensitivity analysis was conducted to explore the various areas of uncertainty 


and their impact on the model including one way, two way and threshold 


analyses (using point estimates of parameters only).  Note that the use of a 


discrete event simulation model accounts for first order (patient level) 


uncertainty (O’Hagan et al., 2007). 
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3.9.1 Sensitivity Analysis 


One-way sensitivity analyses were conducted to establish which model 


parameters have the greatest impact on the cost–utility results. Two-way 


sensitivity analysis was also conducted to explore the relationship between 


fall rates and intervention costs. 


3.9.2 Threshold Analysis 


Following the one way sensitivity analysis, parameters to which the model 


appeared most sensitive were further analysed. The value of each parameter 


chosen was varied across a plausible range to determine the parameter level 


at which the cost-effectiveness conclusions change – the threshold at which a 


different decision should be considered. 


3.9.3 Probabilistic Sensitivity Analysis 


Given the large number of inputs, it would be of benefit to perform 


probabilistic sensitivity analysis (PSA) to explore the effects of parameter 


uncertainty of model outputs. However, at the time of reporting, this has not 


been feasible because of the additional computational burden introduced by 


the discrete event simulation approach. 
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4 Parameter tables 


Table 21: Parameter Input Table for Input Falls Model 


Area Parameter Estimate Distribution Distribution Parameters Source 


Model Parameters Discount rate – costs 3.5% per annum NA NA NICE reference case 


 Discount rate – benefits 3.5% per annum NA NA NICE reference case 


 Causal Multiplier 0.5 NA NA Assumption 


Intervention 
parameters 


Inpatient falls – acute 
settings (IRR) 


0.762 Log normal SE=0.072 Meta analysis 


 Inpatient falls – non-acute 
settings (IRR) 


0.761 Log normal SE=0.102 Meta analysis 


 Injury rates – acute settings 
(relative risk)  


0.937 Log normal SE=0.075 Meta analysis 


 Injury rates – non-acute 
settings (relative risk)  


0.523 Log normal SE=0.496 Meta analysis 


Patient 
Characteristics 


Age at start of model  Reflected log 
normal 


Mean=4.669 


SD=0.121 


Max=177.437 


NHS Information Centre 
for Health and Social 
Care, 2012 


 Sex (% male of all 
admissions) 


65-69=0.525 


70-74=0.526 


75-79=0.509 


80-84=0.472 


85-89=0.413 


90+   =0.317 


Beta α=553,991 


α=570,538 


α=540,665 


α=425,522 


α=261,698 


α=106,304 


β=501,042 


β=514,467 


β=520,687 


β=476,475 


β=371,777 


β=228,922 


NHS Information Centre 
for Health and Social 
Care, 2012 
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Area Parameter Estimate Distribution Distribution Parameters Source 


 Underlying residence is a 
care home: Males (% of 
admissions) 


65-69=0.001 


70-74=0.001 


75-79=0.002 


80-84=0.003 


85-89=0.006 


90-94=0.008 


95-99=0.013 


100+ =0.019 


Beta α=563 


α=742 


α=1,053 


α=1,379 


α=1,503 


α=724 


α=221 


α=35 


β=553,428 


β=569,796 


β=539,612 


β=424,143 


β=260,195 


β=86,253 


β=17,228 


β=1,843 


NHS Information Centre 
for Health and Social 
Care, 2012 


 Underlying residence is a 
care home: Females (% of 
admissions) 


65-69=0.001 


70-74=0.001 


75-79=0.002 


80-84=0.005 


85-89=0.008 


90-94=0.012 


95-99=0.018 


100+ =0.018 


Beta α=332 


α=672 


α=1,209 


α=2.287 


α=2,948 


α=2,088 


α=906 


α=153 


β=500,710 


β=513,795 


β=519,478 


β=474,188 


β=368,829 


β=167,521 


β=49,996 


β=8,258 


NHS Information Centre 
for Health and Social 
Care, 2012 


 Falls history (in last 12 
months) prior to admission 
(%): 


No previous fall 


Previous non-injurious fall 


Previous injurious fall 


 


 


 


0.192 


0.504 


0.304 


Dirichlet  


 


 


α=353 


α=927 


α=559 


Vass et al. (in print) 


Fall Rates – 
Inpatients 


Fall rate for ages 65+ (falls 
per bed day) 


0.007 Log normal SE=0.00002 Healey et al. (2008) 
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Area Parameter Estimate Distribution Distribution Parameters Source 


 Incidence Rate Ratio (age) 65-69=1.000 


70-74=1.278 


75-79=1.640 


80-84=1.837 


85-89=2.546 


90+   =2.689 


Log normal SE by age: 


70-74=0.016 


75-79=0.015 


80-84=0.014 


85-89=0.015 


90+   =0.015 


Healey et al. (2008) 


 Incidence Rate Ratio (sex) Male    =1.000 


Female=0.808 


Log normal  


SE=0.006 


Healey et al. (2008) 


 Proportion of bed days (by 
falls history in last 12 
months) 


No falls=0.829 


Falls     =0.171 


Dirichlet α=15,080 


α=3,107 


Vass et al. (in print) 


 Incidence Rate Ratio (by 
falls history in last 12 
months) 


No falls=1.000 


Falls     =1.442 


Log normal  


SE=0.233 


Vass et al. (in print) 


Fall 
Consequences – 
Inpatient Falls 


Fall consequence – 
probability of any injury 


No injury=0.647 


Injury     =0.353 


Beta  


α=72,096,  β=133,417 


Healey et al. (2008) 


 Severity of injury, given a 
fall has occurred 
(probability) 


Minor      =0.880 


Moderate=0.103 


Severe    =0.017 


Death      =0.0004 


Dirichlet α=64,144 


α=7,506 


α=1,230 


α=26 


Healey et al. (2008) 


 Length of inpatient stay in 
acute setting (days) 


No fall         =11.6 


No injury fall=21.0 


Injurious fall=24.4 


Log normal SE=0.238 


SE=1.296 


SE=2.521 


Vass et al. (in print) 
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Area Parameter Estimate Distribution Distribution Parameters Source 


 Length of inpatient stay in 
non-acute setting (days) 


Baseline=18.3 Log normal SE=0.013 NHS Information Centre 
for Health and Social 
Care, 2012 


 Length of inpatient stay in 
non-acute setting (days, 
difference from baseline) 


65-69=-3.9 


70-74=-1.8 


75-79=-0.3 


80-84=1.1 


85-89=2.0 


90-94=1.8 


95-99=1.1 


100+ =-1.5 


Normal SE=0.017 


SE=0.033 


SE=0.031 


SE=0.030 


SE=0.032 


SE=0.046 


SE=0.085 


SE=0.242 


NHS Information Centre 
for Health and Social 
Care, 2012 


 Rate of entry to care from 
hospital (acute or non-acute 
hospital setting, by age, 
males) 


65-69=0.002 


70-74=0.002 


75-79=0.004 


80-84=0.007 


85-89=0.013 


90-94=0.022 


95-99=0.031 


100+ =0.044 


- - NHS Information Centre 
for Health and Social 
Care, 2012 
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Area Parameter Estimate Distribution Distribution Parameters Source 


 Rate of entry to care from 
hospital (acute or non-acute 
hospital setting, by age, 
females) 


65-69=0.001 


70-74=0.003 


75-79=0.006 


80-84=0.013 


85-89=0.024 


90-94=0.037 


95-99=0.052 


100+ =0.036 


- - NHS Information Centre 
for Health and Social 
Care, 2012 


 Probability of entry to care No fall          =0.374 


No injury fall=0.500 


Injurious fall =0.690 


- - Vass et al. (in print) 


 Proportion of fallers in 
source cohort 


No fall          =0.939 


No injury fall=0.044 


Injurious fall =0.017 


Dirichlet α=1,595 


α=74 


α=29 


Vass et al. (in print) 


 Relative risk of entry to care 
(by inpatient fall category) 


No fall          =1.000 


No injury fall=1.336 


Injurious fall =1.843 


Log normal  


SE=0.121 


SE=0.129 


Vass et al. (in print) 


 Relative risk of entry to care 
(by sex) 


Male    =1.000 


Female=1.949 


Log normal  


SE=0.012 


NHS Information Centre 
for Health and Social 
Care, 2012 
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Area Parameter Estimate Distribution Distribution Parameters Source 


 Relative risk of entry to care 
(by age - Males) 


65-69=1.000 


70-74=1.619 


75-79=2.605 


80-84=4.775 


85-89=8.430 


90-94=14.554 


95-99=20.375 


100+ =28.658 


Log normal SE by age: 


70-74=0.048 


75-79=0.045 


80-84=0.043 


85-89=0.043 


90-94=0.047 


95-99=0.069 


100+ =0.157 


NHS Information Centre 
for Health and Social 
Care, 2012 


 Relative risk of entry to care 
(by age - Females) 


65-69=1.000 


70-74=1.939 


75-79=3.918 


80-84=8.672 


85-89=15.951 


90-94=24.963 


95-99=34.922 


100+ =24.205 


Log normal SE by age: 


70-74=0.056 


75-79=0.047 


80-84=0.043 


85-89=0.040 


90-94=0.040 


95-99=0.041 


100+ =0.046 


NHS Information Centre 
for Health and Social 
Care, 2012 


 Discharge from acute to 
non-acute setting (rate per 
discharge, by sex, when 
initial admission was from 
care) 


Males    =0.090 


Females=0.053 


Beta α=386     β=4,119 


α=370     β=6,734 


NHS Information Centre 
for Health and Social 
Care, 2012 


 Discharge from acute to 
non-acute setting (rate per 
discharge, when initial 
admission was from home) 


0.017 Beta α=68,016     β= 3,856,441 


 


NHS Information Centre 
for Health and Social 
Care, 2012 
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Area Parameter Estimate Distribution Distribution Parameters Source 


 Discharge from acute to 
non-acute setting (relative 
risk, by sex, from home) 


Male    =1.000 


Female=1.282 


Log normal  


SE=0.008 


NHS Information Centre 
for Health and Social 
Care, 2012 


 Discharge from acute to 
non-acute setting (relative 
risk, by age, from home - 
males) 


65-69=1.000 


70-74=1.082 


75-79=1.352 


80-84=1.855 


85-89=2.470 


90-94=3.307 


95-99=3.913 


100+ =4.929 


Log normal SE by age: 


70-74=0.020 


75-79=0.019 


80-84=0.019 


85-89=0.020 


90-94=0.027 


95-99=0.052 


100+ =0.140 


NHS Information Centre 
for Health and Social 
Care, 2012 


 Discharge from acute to 
non-acute setting (relative 
risk, by age, from home - 
females) 


65-69=1.000 


70-74=1.279 


75-79=1.824 


80-84=2.869 


85-89=4.228 


90-94=5.699 


95-99=6.515 


100+ =3.554 


Log normal SE by age: 


70-74=0.022 


75-79=0.020 


80-84=0.019 


85-89=0.019 


90-94=0.022 


95-99=0.030 


100+ =0.078 


NHS Information Centre 
for Health and Social 
Care, 2012 


 Care placement from non-
acute setting following an 
inpatient fall (Odds ratio) 


No fall=1.000 


Fall     =3.040 


Log normal SE=0.429 Aditya et al. (2003) 


 Probability of being a faller No fall=0.740 


Fall     =0.260 


Beta  


α=39     β=111 


Aditya et al. (2003) 
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Area Parameter Estimate Distribution Distribution Parameters Source 


Fall Rates – 
Home State 


Falls per 100 people in last 
12 months 


Persons=0.455 


Males    =0.392 


Females=0.505 


Log normal SE=0.010 NHS Information Centre 
for Health and Social Care 
(2007) 


 Falls per 100 people in last 
12 months (incidence rate 
ratio by sex) 


Male    =1.000 


Female=1.289 


 


Log normal 


 


SE = 0.047 


NHS Information Centre 
for Health and Social Care 
(2007) 


 Falls per 100 people in last 
12 months (incidence rate 
ratio by age, males) 


65-69=1.000 


70-74=1.271 


75-79=1.136 


80-84=1.644 


85+   =2.814 


Log normal SE by age: 


70-74=0.105 


75-79=0.116 


80-84=0.120 


85+   =0.117 


NHS Information Centre 
for Health and Social Care 
(2007) 


 Falls per 100 people in last 
12 months (incidence rate 
ratio by age, females) 


65-69=1.000 


70-74=1.036 


75-79=1.096 


80-84=1.518 


85+   =1.855 


Log normal SE by age: 


70-74=0.088 


75-79=0.091 


80-84=0.088 


85+   =0.091 


NHS Information Centre 
for Health and Social Care 
(2007) 


 Proportion of patient days in 
people with history of falling 
in last 12 months 


0.057 Beta α=8,218    β=136,752 O’Loughlin et al. (1993) 


 Falls history in last 12 
months (incidence rate 
ratio)  


No falls history=1.000 


Falls history    =2.643 


 


Log normal 


 


SE=0.207 


O’Loughlin et al. (1993) 


Fall 
Consequences – 
Home State 


See table 22 See table 22 See table 22 See table 22 Watson et al. (2009) 
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Area Parameter Estimate Distribution Distribution Parameters Source 


 Probability of death from a 
fall that led to A&E 
attendance or hospital 
admission (by age) 


65-69=0.004 


70-74=0.006 


75+   =0.009 


Beta α=322    β=74,635 


α=563    β=86,107 


α=3,722 β=405,299 


Scuffham et al. (2003) 


Fall Rates – Care 
State 


Fall Rate (per day, control 
arms only) 


Dyer         =0.011 


McMurdo =0.011 


O’Halloran=0.00712 


- SE=0.001 


SE=0.001 


SE=0.00213 


Dyer et al. (2004) 


McMurdo et al. (2000) 


O’Halloran et al. (2009) 


 Proportion of care home 
falls resulting in fractures 


(both arms) 


Dyer       =0.015 


McMurdo=0.030 


- - Dyer et al. (2004) 


McMurdo et al. (2000) 


 


 Fracture rate per day O’Halloran=0.0001 - - O’Halloran et al. (2009) 


 Fall rate (per day, weighted 
average) 


Average=0.011 Log normal SE=0.001  


 Odds ratio for fall history in 
last 12 months as a risk 
factor for falls (multivariate 
model) 


Could stand unaided? 


Yes     =1.740 


No       =1.840 


Pooled=1.791 


 


 


 


Log normal 


 


SE=0.112 


SE=0.243 


SE=0.102 


Delbaere et al. (2008) 


 Proportion of people with 
falls in the last year 


0.516 Beta α=1,004    β=942 Delbaere et al. (2008) 


Fall 
Consequences – 
Care State 


See table 23 See table 23 See table 23 See table 23 Watson et al. (2009) 


                                                 
12


 O’Halloran fall rate estimated as O’Halloran only gives fracture rates. Estimated using fracture rates from Dyer and McMurdo 


13
 SE estimated based on micro simulation (5000 replications) in which underlying parameters were probabilistically varied 







Clinical practice guideline for the assessment and prevention of falls in older people 


 


Page 47 of 78 


Area Parameter Estimate Distribution Distribution Parameters Source 


State Transitions 
– Home to Care 


Rate of entry to care (per 
year, ages 65+) 


0.007 Log normal SE=0.001 (assumed) NHS Information Centre 
(2011) 


 Probability of entering care 
(per year, ages 65+) 


Males    =0.0005 


Females=0.0010 


Beta α=228    β=437,152 


α=581    β=592,285 


Darton et al. (2006) 


 Probability of entering care 
(per year, by age, males) 


65-69=0.0001 


70-74=0.0002 


75-79=0.0004 


80-84=0.0009 


85-89=0.0020 


90+   =0.0057 


- - Darton et al. (2006) 


 Probability of entering care 
(per year, by age, males) 


65-69=0.00005 


70-74=0.0002 


75-79=0.0005 


80-84=0.0016 


85-89=0.0030 


90+   =0.0077 


- - Darton et al. (2006) 


 Relative risk of entering 
care (per year, by age, 
males) 


65-69=1.000 


70-74=2.212 


75-79=4.216 


80-84=8.324 


85-89=18.951 


90+   =52.968 


Log normal SE by age: 


70-74=0.320 


75-79=0.302 


80-84=0.296 


85-89=0.294 


90+   =0.297 


Darton et al. (2006) 
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Area Parameter Estimate Distribution Distribution Parameters Source 


 Relative risk of entering 
care (per year, by age, 
males) 


65-69=1.000 


70-74=4.268 


75-79=11.101 


80-84=34.176 


85-89=66.082 


90+   =168.650 


Log normal SE by age: 


70-74=0.423 


75-79=0.398 


80-84=0.387 


85-89=0.386 


90+   =0.385 


Darton et al. (2006) 


 Proportion of people with 
history of falling in last 12 
months 


0.258 Beta α=770    β=2213 Wang et al. (2001) 


 Relative risk of entering 
care for prior fallers v no 
falls 


2.478 Log normal SE=0.152  


State Transitions 
– Home to 
Hospital 


Probability of Hospital 
Admission (per year) 


0.154 Beta α=258    β=1419 Department of Health 
(2002) 


 Relative risk of hospital 
admission (per year, by age 
and sex) 


Male 65-79    =1.026 


Male 80+       =1.637 


Female 65-79=0.842 


Female 80+   =1.045 


Lognormal SE=0.110 


SE=0.159 


SE=0.113 


SE=0.163 


Department of Health 
(2002) 


State Transitions 
– Care to Hospital 


Probability of Hospital 
Admission (per year) 


0.233 Beta α=576    β=1901 Department of Health 
(2002) 


 Relative risk of hospital 
admission (per year, by age 
and sex) 


Male 65-79    =1.178 


Male 80+       =1.181 


Female 65-79=0.909 


Female 80+   =0.949 


Lognormal SE=0.118 


SE=0.090 


SE=0.108 


SE=0.061 


Department of Health 
(2002) 
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Area Parameter Estimate Distribution Distribution Parameters Source 


State Transition –
Type of 
Hospitalisation 


Probability hospital episode 
is directly to non-acute 
setting (per year) 


0.027 Beta α=1,575,505 


β=57,608,054 


Department of Health 
(2011) 


 Relative risk hospital 
episode is directly to non-
acute setting (by sex) 


Males    =1.074 


Females=1.000 


Log normal SE=0.011 NHS Information Centre 
(2012) 


 Relative risk hospital 
episode is directly to non-
acute setting (by age) 


0-14  =0.002 


15-59=0.301 


60-74=0.484 


75+   =1.000 


Log normal SE=0.218 


SE=0.013 


SE=0.014 


NHS Information Centre 
(2012) 


Mortality Period life expectancy by 
age and sex 


See online tables - - Office for National 
Statistics (2011) 


 Excess mortality in year 
following hip fracture 
(hazard ratio) 


1.87 Lognormal SE=0.111 Goldacre et al. (2002) 


 Proportion of dataset by 
type of care home 


Residential=0.273 


Dual           =0.303 


Nursing      =0.424 


Dirichlet α=577 


α=640 


α=895 


McCann et al. (2009) 


 Excess mortality for residing 
in care home (hazard ratio, 
by type of care home) 


Residential=1.740 


Dual           =2.570 


Nursing      =2.900 


Average     =2.483 


Log normal SE=0.064 


SE=0.066 


SE=0.050 


McCann et al. (2009) 


Costs – state 
costs 


State cost (per day, by 
hospital setting) 


Acute       =£524.02 


Non-acute=£588.01 


Gamma SE=£52.40 (assumed) 


SE=£58.80 (assumed) 


Department of Health 
(2011) 


 State cost (per day, by 
state) 


Home=£0 


Dead =£0 


- - Assumed 



http://www.ons.gov.uk/ons/rel/lifetables/interim-life-tables/2008-2010/index.html
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Area Parameter Estimate Distribution Distribution Parameters Source 


 State cost per day (care) Care=£103.78 - - Calculated from below 


 Proportion of people in each 
care setting 


Nursing      =0.325 


Residential=0.158 


Voluntary   =0.207 


LA              =0.310 


Dirichlet α=5,746 


α=2,791 


α=3,664 


α=5,476 


Netten et al. (1998) 


 Cost care in each care 
setting (per week) 


Nursing      =£719 


Residential=£497 


Voluntary   =£497 


LA              =£1,005 


Gamma SE=£143.80 (assumed) 


SE=£99.40 (assumed) 


SE=£99.40 (assumed) 


SE=£200.96 (assumed) 


PSSRU (2011) 


 Proportion of care cost met 
by NHS & PSS 


0.60 Triangular Min    =0.4 


Max   =0.8 


Assumed 


Costs – inpatient 
falls (acute and 
non-acute) 


Number of severe falls by 
type 


No fracture =258 


Other fract =442 


Hip fracture=530 


- - NPSA (2007) 


 Treatment costs for severe 
falls (excluding bed days, 
per fall, by fall type) 


No fracture =£371.21 


Other fract =£1,829.57 


Hip fracture=£3,394.65 


Gamma SE=£74.24 (assumed) 


SE=£365.91 (assumed) 


SE=£678.93 (assumed) 


Department of Health 
(2011) 


 Treatment costs for 
inpatient falls (excluding 
bed days, per fall, by 
severity) 


No injury =£47.41 


Minor      =£76.63 


Moderate=£371.21 


Serious   =£2,198.05* 


Fatal       =£0** 


Gamma SE=£9.48 (assumed) 


SE=£15.33 (assumed) 


SE=£74.24 (assumed) 


See above 


NPSA (2007) 


*weighted average of all 
serious fall types, see 
above 


**assumed 
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Area Parameter Estimate Distribution Distribution Parameters Source 


Costs – Home 
falls 


Treatment costs (per fall) No injury =£0 


Minor      =£36.00 


Moderate=£142.00 


Serious   =£492.89 


Fatal       =£0 


Gamma  


SE=£7.20 (assumed) 


SE=£28.40 (assumed) 


SE=£98.58 (assumed) 


PSSRU (2011) 


 


Hospitalisation costs of 
serious falls counted 
elsewhere 


Costs – Care Falls Treatment costs (per fall) No injury =£0 


Minor      =£121.00 


Moderate=£480.00 


Serious   =£492.89 


Fatal       =£0 


Gamma  


SE=£24.20 (assumed) 


SE=£96.00 (assumed) 


SE=£98.58 (assumed) 


PSSRU (2011) 


 


Hospitalisation costs of 
serious falls counted 
elsewhere 


Costs – home 
help 


Cost of home help (per day) £38.97 Gamma SE=£7.79 (assumed) PSSRU (2011) 


 Help required following a 
fall (days, by fall severity) 


No injury =0 


Minor      =7 


Moderate=21 


Serious   =42 


Fatal       =0 


Triangular Min=0    Max=7 


Min=0    Max=14 


Min=7    Max=35 


Min=21    Max=63 


 


Assumption 


Costs – 
Intervention  


Cost per admitted patient 
(by hospital setting) 


Acute       =£7.83 


Non-acute=£21.81 


- - See detailed explanation 
in text 


Utility - by state Home (polynomial 
regression, males) 


Constant=0.991 


Age        =-0.003 


Age2       =-0.000005 


- - Kind et al. (1999) 
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Area Parameter Estimate Distribution Distribution Parameters Source 


 Home (polynomial 
regression, females) 


Constant=0.959 


Age        =-0.004 


Age2       =-0.00003 


- - Kind et al. (1999) 


 Care (decrement to home) 0.8 Triangular Min=0.6 


Max=1.0 


Assumption 


 Hospital (decrement to 
home, by sex)14 


Males    =0.721 


Females=0.714 


Log normal SD=0.025 


SD=0.022 


Vass et al. (in print) 


Utility loss – 
following a fall 


Hospital falls - utility values 
(absolute) 


Non fallers          =0.52 


Non-injured faller=0.49 


Injurious faller     =0.38 


Beta SD=0.26 


SD=0.31 


SD=0.19 


Vass et al. (in print) 


 Hospital falls - utility loss 
following a fall (decrements) 


No injury          =94.2% 


Minor               =75.3% 


Moderate        =73.6% 


Serious (yr1)   = 70.0% 


- - Vass et al. (in print) 


 Home or Care (decrement) No injury          =100% 


Minor               =97.8% 


Moderate        =95.6% 


Serious (yr1)   = 70.0% 


Serious (yr2+) = 80.0% 


Triangular 


 


Beta 


Beta 


Beta 


Min=97.8%   Max=100% 


(50% of moderate) 


SE=0.036 


SE=0.033 


SE=0.071 


Assumption  


Iglesias et al. (2009) 


Peasgood et al. (2009) 


Peasgood et al. (2009) 


Peasgood et al. (2009) 


                                                 
14


 Based on micro simulation (10000 replications) in which underlying parameters were probabilistically varied 
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Area Parameter Estimate Distribution Distribution Parameters Source 


 Home or Care (length of 
decrement, years) 


No injury =1 


Minor      =1 


Moderate=1 


Serious (yr1)=1 


Serious (yr2+)=forever 


Triangular 


Triangular 


Triangular 


 


Triangular 


Min=0.5    Max=2.0 


Min=0.5    Max=2.0 


Min=0.5    Max=2.0 


 


Min=2.0 Max=10.0   


Assumption  


Iglesias et al. (2009) 


Peasgood et al. (2009) 


Peasgood et al. (2009) 


Peasgood et al. (2009) 
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Table 22: Fall Consequences – Home State 


Home state fall consequence data taken from Watson et al. (2009). All data were subject to Dirichlet distributions, within each age 


group and sex. Note that deaths from falls were further split using data from Scuffham et al. (2003).  


Age 
Group 


Parameter Males Females 


Estimate Dirichlet Parameters Estimate Dirichlet Parameters 


65-69 No injury (no medical treatment) 0.829 39,783 0.789 40,844 


Minor injury (GP) 0.135 6,470 0.154 7,970 


Moderate injury (A&E, inc deaths) 0.019 916 0.032 1,655 


Serious injury (hospitalisation, inc deaths) 0.017 829 0.025 1,307 


70-74 No injury (no medical treatment) 0.856 40,318 0.758 33,282 


Minor injury (GP) 0.108 5,083 0.177 7,794 


Moderate injury (A&E, inc deaths) 0.017 803 0.029 1,278 


Serious injury (hospitalisation, inc deaths) 0.019 897 0.036 1,580 


75-79 No injury (no medical treatment) 0.805 32,931 0.749 37,633 


Minor injury (GP) 0.142 5,796 0.171 8,581 


Moderate injury (A&E, inc deaths) 0.022 906 0.030 1,515 


Serious injury (hospitalisation, inc deaths) 0.032 1,290 0.051 2,539 


80-84 No injury (no medical treatment) 0.746 21,461 0.730 27,270 


Minor injury (GP) 0.172 4,939 0.148 5,531 


Moderate injury (A&E, inc deaths) 0.028 807 0.034 1,273 


Serious injury (hospitalisation, inc deaths) 0.054 1,565 0.088 3,303 


85-89 No injury (no medical treatment) 0.720 15,917 0.586 15,341 


Minor injury (GP) 0.203 4,488 0.277 7,250 


Moderate injury (A&E, inc deaths) 0.024 528 0.032 832 
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Age 
Group 


Parameter Males Females 


Estimate Dirichlet Parameters Estimate Dirichlet Parameters 


Serious injury (hospitalisation, inc deaths) 0.053 1,165 0.105 2,756 


90-94 No injury (no medical treatment) 0.518 2,158 0.696 9,145 


Minor injury (GP) 0.292 1,214 0.151 1,987 


Moderate injury (A&E, inc deaths) 0.059 245 0.037 490 


Serious injury (hospitalisation, inc deaths) 0.131 547 0.115 1,516 


95+ No injury (no medical treatment) 0.521 818 0.480 1,883 


Minor injury (GP) 0.374 587 0.374 1,466 


Moderate injury (A&E, inc deaths) 0.039 62 0.043 168 


Serious injury (hospitalisation, inc deaths) 0.066 104 0.104 407 
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Table 23: Fall Consequences –Care State 


Care state fall consequence data taken from Watson et al. (2009). All data were subject to Dirichlet distributions, within each age 


group and sex. Note that deaths from falls were further split using data from Scuffham et al. (2003).  


Age 
Group 


Parameter Males Females 


Estimate Dirichlet Parameters Estimate Dirichlet Parameters 


65-69 No injury (no medical treatment) 0.513 1,062 0.514 999 


Minor injury (GP) 0.454 941 0.435 846 


Moderate injury (A&E, inc deaths) 0.011 23 0.025 49 


Serious injury (hospitalisation, inc deaths) 0.022 45 0.026 51 


70-74 No injury (no medical treatment) 0.513 1,739 0.513 1,900 


Minor injury (GP) 0.446 1,514 0.415 1,538 


Moderate injury (A&E, inc deaths) 0.019 66 0.041 150 


Serious injury (hospitalisation, inc deaths) 0.021 72 0.031 115 


75-79 No injury (no medical treatment) 0.521 2,258 0.523 3,770 


Minor injury (GP) 0.394 1,706 0.367 2,650 


Moderate injury (A&E, inc deaths) 0.043 185 0.060 431 


Serious injury (hospitalisation, inc deaths) 0.042 181 0.050 364 


80-84 No injury (no medical treatment) 0.520 3,266 0.522 7,470 


Minor injury (GP) 0.361 2,263 0.339 4,857 


Moderate injury (A&E, inc deaths) 0.062 391 0.078 1,111 


Serious injury (hospitalisation, inc deaths) 0.057 357 0.061 871 


85-89 No injury (no medical treatment) 0.525 2,942 0.528 9,210 


Minor injury (GP) 0.331 1,856 0.295 5,141 


Moderate injury (A&E, inc deaths) 0.072 403 0.097 1,697 
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Age 
Group 


Parameter Males Females 


Estimate Dirichlet Parameters Estimate Dirichlet Parameters 


Serious injury (hospitalisation, inc deaths) 0.071 399 0.079 1,381 


90-94 No injury (no medical treatment) 0.526 1,650 0.528 7,108 


Minor injury (GP) 0.290 908 0.287 3,865 


Moderate injury (A&E, inc deaths) 0.101 317 0.103 1,387 


Serious injury (hospitalisation, inc deaths) 0.083 260 0.083 1,114 


95+ No injury (no medical treatment) 0.407 295 0.407 1,781 


Minor injury (GP) 0.363 263 0.329 1,442 


Moderate injury (A&E, inc deaths) 0.110 80 0.159 698 


Serious injury (hospitalisation, inc deaths) 0.120 87 0.105 459 
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5 Model Outputs 


5.1 Results 


In order to verify the face validity of the health economic model of 


multifactorial interventions to prevent inpatient falls, various model outputs 


were checked. All results are taken from a model run of 200,000 patients 


through an acute setting. 


It should be noted that, as this is a cohort model, model outputs are not 


expected to exactly match inputs (which are generally based on cross-


sectional data samples). Patients are generated and then continue through 


the model for the rest of their lifetime and as many fall-related inputs are age 


related, model outputs are likely to be higher or more severe than the 


equivalent input data. 


5.1.1 Patient Characteristics 
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Figure C: Age Distribution of Patients at the Start of the Model and in 
Data Source 


 


Patients were slightly more likely to be female (51.1%) than male, which was 


in line with the source data (HES, females 51.5%). The mean starting age of 


patients in the model was 77.2 years (range 65.0 to 109.3 years), with an age 


distribution as shown in figure C. The model generates slightly younger 


patients than the underlying data – this is a desirable characteristic, given this 


is a cohort model. 


5.1.2 Event Counts and State Occupancy 


Patients spent an average of 10.1 years in the model (range 0 to 43.5 years) 


and the average age at death was 87.3 years (range 65.2 to 111.0 years). 


0.3% of patients started the model in care (source data HES 0.2%) and 


another 23.1% of patients entered care at some point. Patients who started in 


or entered full time care spent an average of 2.6 years in full time care (see 


figure D). 


Figure D: Proportion of patients in full time care, by time in model 
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Throughout their model lifetime, patients had an average of 3.9 


hospitalisations (including the first, which everyone incurs). 20.1% had no 


more hospitalisations whilst 10.5% of patients had 8 or more hospitalisations 


(see table 24). Given this was an acute run, no initial hospitalisations were to 


the non-acute setting, but 7.0% of subsequent hospitalisations were directly to 


non-acute hospital settings or transfers from acute to non-acute. 


Table 24: Number of Hospitalisations 


Number of hospitalisations Percent of Patients 


1 (initial episode only) 20.1% 


2 18.7% 


3 15.7% 


4 12.6% 


5 9.8% 


6 7.3% 


7 5.3% 


8 or more 10.5% 


 


The initial acute hospitalisation had a mean length of stay of 12.3 days (range 


0.0 to 157.0 days). Subsequent non-acute hospitalisations had a mean length 


of stay of 20.4 days. Length of stay was higher for fallers and recurrent fallers 


than non-fallers. 


5.1.3 Fall Rates 


The model produced an inpatient fall rate of 7.2 falls per 1,000 bed days. As 


previously stated, this is higher than the input rate (6.6 falls per 1,000 bed 


days, Healey et al. 2008) as the model is a cohort model. The fall rate varied 


by age in a similar manner to the source data (Healey et al., 2008, see figure 


E). The majority (93.1%) of patients had no falls and very few (1.0% of 


patients) fell more than once during their hospital stay (see table 25). Six 


patients fell six times and two patients fell seven times during a single hospital 


episode. 
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Figure E: Inpatient fall rates per 1,000 bed days 


 


Table 25: Number of falls per hospital episode 


Number of falls during a single 
hospitalisations 


Percent of Patients 


0 93.1% 


1 5.9% 


2 0.9% 


3 or more 0.1% 


 


The severity of inpatient falls compared well with the source data (Healey et 


al. 2008, see table 26). The inpatient fall severity data was not differentiated 


by age, hence this output does not differ from the input value in the same way 


the inpatient fall rate does. 


Table 26: Inpatient Fall Severities 


Inpatient Fall Severity Model Healey et al. (2008) 


No harm 64.6% 64.7% 


Low 31.0% 31.1% 


Moderate 3.7% 3.6% 


Severe 0.6% 0.6% 


Fatal 0.01% 0.01% 
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Patients had a mean of 1.0 falls per year at home and 4.8 falls per year in 


care. Injuries were more likely to occur in care. Again, as this is a cohort 


model, the injury severities are higher than the source data – more so in the 


home state, as the effect of increasing age on injury rates is more pronounced 


in the home state than the care state (see table 27). 


Table 27: Fall severities for home and care states (Source: Watson et al. 
(2009) 


Fall Severity by Setting Home Care 


Model Source Model Source 


No harm 70.3% 76.0% 51.5% 51.7% 


Low 19.5% 16.5% 32.2% 33.9% 


Moderate 3.1% 2.7% 8.9% 7.9% 


Severe & Fatal 7.1% 4.7% 7.4% 6.5% 


 


Table 28: Lifetime falls across all states 


Number of Falls All Falls Injurious Falls 


0 6.5% 20.6% 


1 5.8% 15.8% 


2 5.7% 12.2% 


3 5.6% 9.7% 


4 5.3% 7.6% 


5 5.1% 6.1% 


6-10 20.5% 17.7% 


11-20 25.8% 8.6% 


21-50 18.7% 1.6% 


50+ 1.1% 0.0% 


 


In terms of lifetime falls across all states, very few patients have no falls. 


However it should be remembered that the model simulates all falls, including 


non-injurious falls. It may be more informative to consider lifetime injurious 


falls – here, 20.9% of patients have no injurious falls and 49.0% of patients 


have 2 or fewer injurious falls (see table 28). The median number of lifetime 


falls is 9 and the median number of lifetime injurious falls is 3. The most 


extreme patient had 69 injurious falls over 23 years, virtually all of which was 


spent in full time care (67% of these were minor injuries, with 6 serious 


injuries). 
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5.2 Cost–Utility Results – Deterministic Base Case Analysis 


The health economic model to assess the cost effectiveness of a multifactorial 


inpatient fall prevention intervention (compared with no action) was run with 


500,000 patients per arm. Results are shown in table 29 and figure F. 


Table 29: Base-case cost and QALY results (all costs and QALYs 
discounted at 3.5% per annum, run with 500,000 patients per arm) 


Outcome Arm Acute Non-acute 


Lifetime Costs Control £32,444 £36,852 


Intervention £32,087 £36,651 


Difference −£357 −£201 


Lifetime QALYs Control 5.447 5.421 


Intervention 5.448 5.424 


Difference 0.002 0.003 


Cost per QALY (ICER) Dominant Dominant 


Incremental net monetary benefit (£20k 
threshold) 


£392 £260 


 


5.2.1 Acute Setting 


In the acute setting, the multifactorial inpatient falls prevention intervention 


reduced costs and increased QALYs so is said to be dominant over the 


control arm, producing a net monetary benefit (NMB) of £324 at the 


£20,000/QALY threshold. 


The QALY difference (0.002 extra QALYs) generated was small – equivalent 


to less than 1 extra quality-adjusted day over the average 10 year lifetime of a 


patient in the model. The QALY gain arose from a small increase in time spent 


at home and a decrease in time spent in care. 


In the acute setting, the cost difference was 1% of lifetime (discounted) costs. 


The difference in costs was largely generated by a saving in the hospital state 


(see table 30). As no cost was associated with being in the home state, the 


increase in home state costs must be due to a slight increase in injurious falls 


following the intervention to reduce inpatient falls, which presumably occurred 


as a result of living slightly longer at home. In hospital, the savings result from 
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a slight reduction in length of stay (average 0.08 days shorter following the 


intervention) and reduced costs of treating falls. These savings are more than 


enough to offset the cost of implementing the intervention. The care savings 


also come from a marginal reduction in time spent in care. 


Table 30: Breakdown of cost and QALY differences of acute model by 
setting (negative cost values indicate a saving in the intervention arm) 


State Costs QALYs 


Home £13.80 0.005 


Care −£146.87 −0.003 


Hospital −£224.12 −0.0003 


Total −£357.18 0.0017 


 


5.2.2 Non-acute Setting 


In the non-acute setting, the multifactorial inpatient falls prevention 


intervention reduced costs and increased QALYs so is said to be dominant 


over the control arm, producing a NMB of £392 at the £20,000/QALY 


threshold. 


Table 31: Breakdown of cost and QALY differences of non-acute model 
by setting (negative cost values indicate a saving in the intervention 
arm) 


State Costs QALYs 


Home £14.40 0.003 


Care −£13.81 −0.00001 


Hospital −£201.58 −0.0002 


Total −£200.99 0.0030 


 


The QALY difference (0.003 extra QALYs) was similar to the acute setting and 


was again driven by a slight increase in time spent at home. 


In the non-acute setting, the cost difference was 0.5% of lifetime (discounted) 


costs. The difference in costs was due to a slight decrease in the average 


length of hospital stay (see table 31). 
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Figure F: Cost Effectiveness Plane Showing Different Hospital Settings 


 


6 Sensitivity Analysis 


Given the large number of inputs to this model, it is important to assess 


whether any inputs have a large influence on the outcomes generated. All 


deterministic sensitivity analyses were run in the acute setting only with 


500,000 patients and with a fixed (rather than random) seed. Deterministic 


sensitivity analyses were not run in the non-acute setting due to lack of 


computational time.  Regression lines were fitted to the threshold analyses to 


minimise remaining sampling variation. 


6.1 One Way Sensitivity Analysis 


A number of input parameters had an impact on the cost effectiveness of the 


intervention (see figure G). 


The only parameter that impacted the cost effectiveness of the intervention to 


such an extent as to make the intervention not cost effective was the 


intervention effect (IRR for falls with intervention compared with control). If the 
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intervention effect was 2 (i.e. the intervention caused twice as many falls as 


the control), then the intervention was no longer cost effective. This is 


explored further in the threshold analysis. 


The cost of the intervention per patient was explored between £0 and £100 


(base case £7.83 per patient) and the intervention remained cost-effective; 


however it can be seen from figure G that it is inevitable that an even higher 


intervention cost would make the intervention not cost effective. 


Varying individual parameters reflecting the costs and utilities associated with 


falls within plausible ranges did not affect the apparent cost effectiveness of 


the intervention. 
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Serious falls increase hazard of death: ;


Meta Analysis Non Acute Fall IRR: 0.50; 2.00


Meta Analysis Non Acute Injury IRR: 0.50; 2.00


Meta Analysis Non Acute Cost: £0.00; £100.00


Duration decrement - home/care fall no inj: 182.62; 730.48


Costs of care fall - severe injury: £493; £121


Costs of inpatient fall - fatal: £3,395; £47


Costs of home fall - moderate injury: £85; £199


Costs of home fall - severe injury: £36; £493


Utility decrement - inpatient fall mod.: 0.78; 0.68


Costs of home fall - minor injury: £22; £50


Costs of home fall - no harm: £20; £40


Costs of care fall - no harm: £20; £40


Costs of care fall - fatal: £296; £690


Costs of inpatient fall - moderate injury: £223; £520


Utility decrement while in hospital: 0.8; 0.6


Utility decrement - inpatient fall no inj.: 1.0; 0.9


IRR for home falls for prior fallers: 3.97; 1.76


Utility decrement - inpatient fall minor: 0.8; 0.7


Costs of inpatient fall - severe injury: £371; £3,395


Costs of care fall - minor injury: £73; £169


Utility decrement - home/care fall minor: 0.956; 1.000


Costs of inpatient fall - minor injury: £46; £107


Costs of inpatient fall - no harm: £28; £66


Costs of home fall - fatal: £296; £690


Costs of care fall - moderate injury: £288; £672


Utility decrement - home/care fall no inj: 0.989; 0.978


Cost per day home help: £23; £55


HR for death in year following hip fracture: 2.30; 1.49


Cost of bed-day in nonacute hospital: £470; £706


Home help following falls at home: ;


Utility decrement - yr 1 after hip fracture: 0.8; 0.6


Utility decrement - home/care fall mod.: 0.900; 0.800


Utility decrement while in care: 0.9; 0.7


IRR for home falls for prior fallers: 1.47; 2.19


HR for death in care -v- gen pop.: 2.22; 2.78


Length of stay (acute): non-fallers: 11.14; 12.07


Utility decrement - yr 2 on after hip fracture: 0.9; 0.7


Length of stay (acute): injurious fallers: 19.83; 29.70


Baseline falls per year at home: 0.40; 0.50


Cost of bed-day in acute hospital: £419; £629


Falls IRR for prior fallers: 2.28; 0.91


Serious injury utility decrement duration: 1826.2; 99999.0


RR discharge acute to care non-inj. fallers: 1.69; 1.05


Duration decrement - home/care fall minor: 730.480; 182.620


RR care admission from home for fallers: 3.34; 1.84


Fall history RR in home-to-care transitions: ;


Length of stay (acute): non-injurious fallers: 23.65; 18.57


Prob. discharge to rehab (admission from home): ;


Annual prob. of hospitalisation from care: 0.250; 0.216


Prob. any hospitalisation is non-acute: 0.05; 0.01


Home help days following fall - minor: 0.0; 14.0


Home help days following fall - severe: 84.0; 0.0


Annual prob. of care admission from home: 0.0034; 0.0137


Home help days following fall - no harm: 7.0; 0.0


Nonacute LoS baseline: 21.32; 15.32


Home help days following fall - moderate: 42.0; 0.0


Average inpatient fall rate (falls / 1000d): 0.0009; 0.0256


Duration decrement - home/care fall mod.: 182.62; 730.48


RR discharge acute to care injurious fallers: 2.37; 1.43


Baseline falls per year in care: 0.0214; 0.0053


Additional risk for multiple falls: ;


Cost per day in fulltime care: £50; £150


OR discharge nonacute to care given fall: 7.05; 1.31


Proportion of care NHS/PSS-funded: 0.30; 0.90


Probability of injury from inpatient fall: 0.45; 0.25


Annual prob. of hospitalisation from home: 0.137; 0.172


Causal multiplier: 1.00; 0.00


Meta Analysis Acute Cost: £100.00; £0.00


Meta Analysis Acute Injury IRR: 2.00; 0.50


Meta Analysis Acute Fall IRR: 2.00; 0.50


Inc. NMB = £0


Base case
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Figure G: Tornado Plot of One Way Sensitivity Analysis in Acute Setting 


 


6.2 Threshold Analysis 


A number of input parameters could take a range of values, rather than 


extreme values as tested in the one way sensitivity analysis. These were 


investigated via threshold analyses. Due to issues of computational time, all 


threshold analyses were run in the acute setting and regression lines were 


fitted to the threshold analyses to minimise any remaining sampling variation. 


 


Figure H: Threshold analysis of the causal multiplier 


 


The causal multiplier is a key structural assumption and could take any value 


between 0 and 1. Assessing values at intervals of 0.1, the threshold analysis 


shows that the intervention remains cost effective as long as the causal 


multiplier is less than 1 (see figure H). This means that the intervention is cost 


effective as long as some of post fall negative events or consequences are 


due to the fall (rather than being related to underlying morbidity or other 


factors). Note that the causal multiplier was set to 0.5 in all base case 


analyses. 
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Figure I: Threshold analysis of the incidence rate ratio for the 
multifactorial falls preventions intervention 
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Figure J: Threshold analysis of the average fall rate  


 


The IRR associated with multifactorial inpatient falls prevention intervention 


was set to 0.76 in the base case, but it would be useful to know what level of 


reduction in falls is necessary to for the intervention to be cost-effective. The 


threshold analysis (figure I) suggested that, as long as some falls are 


prevented (IRR<1), the intervention is likely to be cost effective. 
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It is conceivable the average fall rate could need to reach a certain level for 


the intervention to be cost effective – i.e. there needs to be enough falls to 


prevent. The threshold analysis (see figure J) produced extremely variable 


results; it is difficult to infer any direct relationship between the underlying fall 


rate and the cost effectiveness of the intervention. 


6.3 Two-Way Sensitivity Analysis 


The GDG indicated it would be useful to consider the relationship between 


intervention effectiveness and cost. This two-way sensitivity analysis may be 


helpful for decision-makers by estimating either the cost worth paying for a 


known effectiveness, or the effectiveness required for a known cost. 


The two way sensitivity analysis shows that if the intervention effectiveness 


IRR is less than 0.85, the intervention remains cost effective even when the 


intervention cost is £100 per admitted patient or more. The meta analysis 


gave an IRR of 0.76, for which the two-way sensitivity analysis implies the 


intervention is cost effective even when the intervention costs £100 per 


admitted patient.  Similarly, if the intervention is known to cost £7.83, then it 


remains cost effective as long as the IRR is less than 1. 


 


6.4 Probabilistic Sensitivity Analysis 


Given the large number of inputs and the small and variable changes in costs 


and QALYs generated by the inpatient falls health economic model, it would 


be of benefit to run a probabilistic sensitivity analysis (PSA). However, the 


ability to conduct such an analysis is limited by computational time – running 


the model with 100,000 patients takes over 15 minutes on a standard 


computer. Running more patients to reduce variability and running separate 


PSAs for two settings would impose a serious computational burden. 
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7 Discussion 


7.1 Principal Findings 


It would appear that, if inpatient falls can be prevented, this is very likely to be 


a cost-effective course of action. 


However, in both settings, the difference in QALYs is small, as can be seen in 


figure F. The changes represent less than 0.06% of lifetime QALYs in the 


model. The cost differences are ever so slightly bigger, but still less than 1.1% 


of total lifetime costs. Such small differences pose two questions – are they 


consistently replicable and are they clinically meaningful? 


Table 32: Outcomes for inpatient falls model when running 500,000 
patient cohorts through the model 10 times 


Outcome Metric Acute Non-acute 


Average cost 
difference 


Minimum -£208 -£62 


Average -£295 -£106 


Maximum -£357 -£161 


Average QALY 
difference 


Minimum 0.0001 0.0029 


Average 0.0022 0.0049 


Maximum 0.0042 0.0072 


 


With such small differences, it is important to ensure the model has converged 


and the results are replicable across model runs. When the model was run ten 


times with 500,000 patients, both the acute and non-acute settings were cost 


saving and saw a small increase in QALYs (see table 32 and figure K). Taking 


the average cost and QALY differences across ten model runs, the 


intervention remained dominant in the acute and non-acute settings. 


A difference of 0.003 QALYs or less (1 quality-adjusted day or less) may be 


viewed as clinically not relevant over an average lifetime of ten years. 


However, the average experience of the simulated cohort contains a great 


heterogeneity of experience, and some simulated patients will have derived 


very appreciable benefit from having falls averted during their 


hospitalisation(s). Certainly, the 24% reduction in fall rates (taken from the 
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meta-analysis) was thought to be clinically significant by the GDG. Cost 


differences were small but generally indicated savings in both settings.  


Therefore, although predicted QALY gains are very small for the average 


patient, they appear robust to modelling uncertainty and are consistently 


estimated to outweigh the costs incurred in achieving them. 
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Figure K: Multiple runs of base case scenarios 


 


Having built a discrete event simulation model to assess the cost 


effectiveness of a generic multifactorial intervention to prevent inpatient falls 


and/or severity their severity (compared to doing nothing), it would appear that 


if falls can be prevented, this is a cost effective course of action in both the 


acute and non-acute settings. 


The split of settings was reflective of the clinical effectiveness evidence 


presented to the GDG. In reality, how well local clinical arrangements reflect 
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each model may determine whether the intervention is cost effective.  


However, it should be noted that the both the cost savings and QALY gains 


are small – over an average of 10 years, the intervention adds less than 1 day 


and saves no more than £400. Whilst these results are stable in the sensitivity 


analysis, the gains remain modest. 


This de novo health economic model to assess the cost effectiveness of 


intervention to prevent inpatient falls and/or reduce their severity has a 


number of strengths and limitations. 


7.2 Model Strengths 


This is one of the first health economic analyses that have attempted to 


capture both the costs and benefits of interventions to prevent inpatient fall 


rates and is, to the best of our knowledge, the first to consider outcomes in 


terms of QALYs. Davis et al. (2011) noted that only ten economic evaluations 


of community fall prevention programmes exist and none exist for the hospital 


setting, although a number are underway. As such, there are no benchmarks 


to compare the cost and QALY changes against. 


Similarly, there are few discrete event simulation models in the literature 


(O’Hagan et al., 2007). For reasons already highlighted, a traditional Markov 


model would not have been suited to a problem where individual patient 


history not only predicts future event risk, but changes throughout the model 


timespan. The discrete event approach enables a realistic simulation of a 


heterogeneous population, and allows the detailed exploration of the history of 


simulated patients and their likelihood of experiencing subsequent events. 


The lifetime horizon of the model allows all potential costs and benefits 


associated with preventing inpatient falls to be captured. The importance of 


this horizon was proved by the benefits of inpatient fall prevention being found 


to mainly occur after the patient was discharged from hospital. 
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The model was developed with a high degree of expert input from the GDG 


members. Feedback from the expert panel resulted in significant changes to 


both the model structure and the parameter values used. 


The model relies on a number of parameter assumptions some of which are in 


potentially key model areas. However, the sensitivity analysis has shown the 


results of model to be stable to changing the values of most of these 


assumptions. 


7.3 Model Limitations 


Despite having a number of strengths, the health economic model of 


preventing inpatient falls is subject to several acknowledged limitations. 


The model relies heavily on estimates of the cost of the intervention, the cost 


of treating inpatient falls and the ability of the multifactorial interventions to 


reduce fall rates – the true values of each remain unknown. The multifactorial 


intervention is deliberately generic but is costed based on informed estimates 


from one RCT and the estimated costs of treating inpatient falls are based on 


a number of assumptions about treatment received by each patient. Despite 


being based on a meta-analysis of reasonably powered RCTs, the 


intervention effect has relatively wide confidence intervals and, as discussed 


in section 3.4.5 of the full Guideline, using different groupings of evidence in 


meta-analyses produced different intervention effect sizes. However, the 


analysis suggests that the intervention as modelled is likely to be cost 


effective as long as (a) some reduction in falls is achieved and (b) the costs of 


the intervention do not outweigh this benefit. 


The splitting of hospital states into acute and non-acute is unlikely to reflect 


the complex array of arrangements that exist in the NHS. It was based on a 


simplifying decision by the GDG and is likely to be a source of structural 


uncertainty in the model. In some instances, the non-acute setting inputs were 


based on approximations to the true rates and, whilst they were shown not to 


impact the results, the parameters were not ideal. It is debatable whether 


splitting the hospital state into acute and non-acute settings increased the 
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value of the health economic model or just increased the uncertainty within 


the model. 


The modelling of the social care process is a gross simplification of reality. 


The focus of the model was preventing falls during a patient’s stay in hospital 


and, for this reason the structure of the model was focused primarily on the 


hospital episode. However, the care state has a nontrivial influence on cost 


savings and QALY gains and therefore perhaps more modelling time should 


have been given to refining this state. This is set against the low quality of the 


evidence base and parameters on which to base the existing parameters – 


any further refinement of the care state would have probably introduced more 


uncertainty into the model. 


It is also worth noting that, from a practical point of view, the costs and 


benefits of interventions to prevent inpatient falls are likely to be borne by 


different parts of the NHS/PSS system. Unless joint commissioning 


arrangements are well developed, patients have personalised budgets or 


appropriate system incentives are developed, this may represent an obstacle 


to implement for commissioners. 


There was an intention to run a “mixture” hospital setting of the model, where 


patients could start in either the acute or non-acute hospital setting. However, 


given that less than 3% of admissions were to the non-acute setting, it was 


not possible to run enough patients through the model to reduce the sampling 


variability to acceptable levels. 


No attempt has been made to model the changing risk of falling during a 


patient’s hospital stay. Some members of the GDG suggested that an 


‘adaption factor’ may exist, whereby patients become less likely to fall as they 


adapt to their surroundings. This could also impact on the numbers of repeat 


fallers. Whilst some potential data sources were found (Vassallo et a 2003, 


Burleigh et al. 2007), these were not included in the model. A similar 


argument could be applied to fall rates in the care state. 
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The model used multifactorial fall prevention intervention rates from the 


clinical review meta-analysis. Given the timescales of the included studies, it 


is unlikely that many patients were admitted and subject to the interventions 


more than once. However, the model generates around four hospitalisations 


in each patient’s lifetime and applies the intervention to each hospitalisation. It 


is entirely possible that the falls prevention intervention may be more or less 


effective on subsequent applications and, accordingly, the model may under- 


or overestimate the value for money it provides. 


An incremental cost effectiveness analysis of various falls prevention 


intervention was not conducted. Due to a lack of evidence, the GDG did not 


recommend one multifactorial falls prevention intervention over another. 


Hence, the health economic model only assessed the costs and effectiveness 


of a generic intervention compared with doing nothing. If the appropriate costs 


and benefits of a variety of interventions had been available, an incremental 


analysis could have been performed. This may also have allowed some 


assessment to be made of which components of multifactorial interventions 


are cost effective compared to others. 


A variety of literature has highlighted the influence of many risk factors on 


inpatient falls (including Bates et al. 1995, Brand et al. 2010, Halfon et al. 


2001, Hill et al. 2007, Morse et al. 1987, Vassallo et al. 2005). On the advice 


of the GDG, only age, sex and falls history (falls within the last 12 months) 


were included within the model but others could have been chosen for 


inclusion. Even with this limited set of risk factors, the model relies on a linear 


combination of data on inpatient fall risk factors and is not able to account for 


the interactions that are likely to exist between these risk factors. 


The causal multiplier was a necessary but limiting assumption. No evidence 


exists to quantify the causal relationship between an inpatient fall and 


subsequent events. However, sensitivity analysis shows that the model is 


relatively robust to this uncertainty: as long as it can be assumed that some of 
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the negative experiences associated with falls are avoided by averting the 


falls themselves, some value can be anticipated from the intervention. 


It should be remembered that whilst this model covers a patient lifetime and 


models falls occurring in all states (acute hospital, non-acute hospital, home, 


care), the intervention only applies to the hospital setting. No costs or utilities 


associated with community falls prevention (section 4 of the main guideline) 


are included within this model. The cross over between the community falls 


prevention recommendations and the inpatient falls prevention may be an 


area for potential future health economic research. 


There remains a lack of direct evidence on the utility experienced by patients 


in hospital and the utility decrement and duration suffered following an 


inpatient fall. Similarly, the utility of people in care homes and the impact of 


falls therein were based on assumed values. The non-acute hospital setting 


model avoids this issue because all patients start in the non-acute setting, so 


there are enough non-acute hospitalisations to adequately reflect the 


parameter variability. 


It is a significant weakness of this analysis that it has not proved 


computationally feasible to undertake full probabilistic sensitivity analysis, to 


explore the implications of parameter uncertainty for decision-making. A wide 


range of one-way sensitivity analyses was undertaken; this enables a fair 


degree of inference on the impact of such ‘second-order’ uncertainty and, in 


the light of these analyses, it is possible to state with some confidence that the 


intervention would be associated with a greater than 50% probability of cost 


effectiveness in a fully probabilistic analysis. However, it is not possible to 


quantify this probability accurately, or to explore the potential value of further 


research, in the absence of such an analysis. 


Finally, it is acknowledged that the model is extremely complex. As well as 


increasing the potential for calculation and coding errors, a bigger model 


carries more inherent uncertainty. The one-way sensitivity analysis tested 


over 75 input parameters. Even when 500,000 patients are run through the 
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model, more sampling error than would be desired remains in the model. In 


turn, this impacts on the computational time required to run the model. 


Sampling error also remains because inpatients are still rare events. 


7.3.1 Suggested priorities for health economic research 


In order to improve the modelling of inpatient fall prevention, future health 


economic research could usefully focus on: 


 What is the relationship between inpatient falls and their apparent 


consequences (i.e. the true value of the causal multiplier)? 


 The actual cost of treating inpatient falls 


 The underlying utility of patients in hospital and people in care 


 Utility decrements and duration following inpatient falls 


 Whether different multifactorial interventions are incrementally cost 


effective when compared with each other 


 


8 Conclusions 


An innovative discrete event health economic model has been built that 


showed that, if it is possible to reduce inpatient fall rates, then this appears 


likely to be a cost effective course of action in the acute and non-acute 


hospital settings. However, the gains in both costs and QALYs were, for an 


average patient, small. 
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Appendix L – Deleted text from Section 4 


All text in this appendix has been deleted from section 4 of the 


guideline. 


Introduction  


Executive summary 


A version for health professionals (NICE version) and a version for patients 


and carers (Information for the public) are also available.  


Principles of practice and summary of guideline 


recommendations  


Principles of practice  


The principles outlined below describe the ideal context in which to implement 


the recommendations in this guideline. These have been adapted from the 


NICE clinical practice guideline: Pressure ulcer prevention (2003). These 


principles were submitted to a consensus process and were refined, following 


Guideline Development Group feedback.  


Person-centred care  


 Patients and their carers should be made aware of the guideline and its 


recommendations and be referred to NICE’s version, Information for 


the public.  


 Patients and their carers should be involved in shared decision-making 


about individualised falls prevention strategies.  


 Health care professionals are advised to respect and incorporate the 


knowledge and experience of people who have been at long-term risk 


of falling and have been self-managing this risk.  


 Patients and their carers should be informed about their risk of falling, 


especially when they are transferred between care settings or 


discharged home from hospital settings. 
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A collaborative multidisciplinary approach to care  


 All members of the multidisciplinary team should be aware of the 


guideline and all care should be documented in the patient’s health 


care records.  


Organisational issues  


 An integrated approach to falls prevention with a clear strategy and 


policy should be implemented. It should be operationally linked to bone 


health (osteoporosis) and cardiac pacing services in such a way as to 


avoid duplication.  


 Care should be delivered in a context of continuous quality 


improvement, where improvements to care following guideline 


implementation are the subject of regular feedback and audit.  


 Commitment to and availability of education and training are needed to 


ensure that all staff, regardless of profession, are given the opportunity 


to update their knowledge base and are able to implement the 


guideline recommendations.  


 Patients should be cared for by personnel who have undergone 


appropriate training and who know how to initiate and maintain correct 


and suitable preventative measures. Staffing levels and skill mix should 


reflect the needs of patients.  


Audit support within guideline  


The guideline provides audit criteria and advice (see page 80).  


Audit criteria 


The audit criteria below are to assist with implementation of the guideline 


recommendations. The criteria presented here are considered to be the key 


criteria associated with the guideline recommendations. They are suitable for 


use in primary and secondary care, for all patients at risk of falling or who are 


known fallers.  


Possible objectives for an audit  
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Audits can be carried out in different care settings to ensure that individuals 


who are known fallers or at risk of falling are offered appropriate information, 


assessment and interventions aimed at reducing the incidence of falls and are 


involved in decisions about their care having been informed about the 


rationale for falls assessment and prevention.  


People that could be included in an audit  


An audit could be conducted in settings where people are known to be at high 


risk of falling, for example those who attend A&E with fall-related trauma and 


within extended care settings.  


Data sources and documentation of audit  


Systems for recording the necessary information, which will provide data 


sources for audit, should be agreed by trusts. Whatever method is used for 


documentation, the processes and results of assessment and planned 


interventions should be accessible to all members of the multidisciplinary 


team. In relation to assessment, this should include the name of the 


assessment tool or process used.  


Documentation of the factors taken into consideration when deciding the most 


appropriate intervention should occur. In addition, the reasons for any 


changes in the intervention should also be documented.  


The fact that carers and patients have been informed about falls prevention 


should be documented. Patients and carers should be directly questioned 


about their satisfaction with, and the adequacy of, the information provided 


and this should be documented in either the patient notes or in another source 


as agreed by the trust.  


Trusts should establish a system of recording when relevant staff have been 


educated in falls assessment and prevention and should implement a process 


for reviewing education needs relating to this topic.  


Measures that could be used as a basis for an audit  


The table below suggests measures that could be used as a basis for audit. 
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Clinicians should review the findings of measurement, identify whether 


practice can be improved, agree on a plan to achieve any desired 


improvement and repeat the measurement of actual practice to confirm that 


the desired improvement is being achieved. 
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Dissemination 


The guideline will be produced in a full and summary format and a version for 


the public (Information for the public).  


 


Full copies of the guideline will be available through the NICE website 


(http://www.nice.org.uk) in PDF format and summary through the National 


Electronic Library for Health NeLH (http://www.nelh.nhs.uk/) and National 


Guideline Clearinghouse (http://www.guidelines.gov). 


Scheduled review of guideline  


The process of reviewing the evidence is expected to begin four years after 


the date of issue of this guideline. Reviewing may begin earlier than this, if 


significant evidence that affects the guideline recommendations is identified 


sooner. The updated guideline will be available within two years of the start of 


the review process. 
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