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Disclaimer

The recommendations in this guideline represent the view of NICE, arrived at after careful
consideration of the evidence available. When exercising their judgement, professionals are
expected to take this guideline fully into account, alongside the individual needs, preferences
and values of their patients or service users. The recommendations in this guideline are not
mandatory and the guideline does not override the responsibility of healthcare professionals
to make decisions appropriate to the circumstances of the individual patient, in consultation
with the patient and, where appropriate, their carer or guardian.

Local commissioners and providers have a responsibility to enable the guideline to be
applied when individual health professionals and their patients or service users wish to use it.
They should do so in the context of local and national priorities for funding and developing
services, and in light of their duties to have due regard to the need to eliminate unlawful
discrimination, to advance equality of opportunity and to reduce health inequalities. Nothing
in this guideline should be interpreted in a way that would be inconsistent with compliance
with those duties.

NICE guidelines cover health and care in England. Decisions on how they apply in other UK
countries are made by ministers in the Welsh Government, Scottish Government, and
Northern Ireland Executive. All NICE guidance is subject to regular review and may be
updated or withdrawn.
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Preoperative rehabilitation

Preoperative rehabilitation

Review question: Is preoperative rehabilitation clinically

3 and cost effective for people having primary elective joint
4 replacement?

1.2

Introduction

Recovery for a significant proportion of people remains difficult and prolonged and many
never gain optimal functionality postoperatively.

Preoperative rehabilitation programmes have been proposed as a potential way to expedite
recovery times and improve overall extent of recovery in people planning to undergo joint
replacement.

Once a person is on waiting list for joint replacement surgery, joint school may be part of the
patient journey. However, there seem to be difference’s in approaches across the NHS to
minimal information to more intensive preoperative preparation leading up to operation.

These can include physical therapy, occupational therapy, nutritional counselling,
acupuncture, transcutaneous electrical nerve stimulation, hydrotherapy or education
interventions (preoperative teaching programs) that might aid in recovery.

There is currently variation in terms of the content and individuality of preoperative
rehabilitation. In some cases, it is not routinely offered, and in cases where it is offered, it is
not individualised for the person awaiting surgery. This review seeks to find out whether
individualised programs with specific aims through the rehabilitation team are more effective
than no program or non-individualised programs.

PICO table

For full details, see the review protocol in appendix A. dichotomous

Table 1: PICO characteristics of review question
Population Adults awaiting primary elective hip, knee or shoulder joint replacement surgery

Intervention Individualised preoperative rehabilitation programmes from the time surgery is
offered, involving multiple sessions, prescribed and supervised exercises and
advice by a member of the rehabilitation team

Comparison No formal preoperative rehabilitation or usual care class without an
individualised program
Outcomes Critical

¢ Quality of life within 6 to 24 months (continuous): for example EQ-5D, EQ-VAS

¢ Patient Reported Outcome Measures (PROMSs) within 6 to 24 months
(continuous)

e Revision of joint replacement (time to event)

e Depression within 2 years (dichotomous)

e Disability (continuous) within 6 to 24 months
Important

¢ Hospital readmissions: within 90 days (dichotomous)
e Muscle atrophy within 2 years (dichotomous)

¢ Length of stay (continuous)

ISBN
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Study design

To be extracted when not included within a PROM:

e Function / ADL / return to work within 6 to 24 months (continuous/
dichotomous)

e Pain within 2 years (continuous)
Randomised controlled trials

If no well-conducted RCTs are available then observational studies with
multivariate analysis will be investigated.

1.4 1 Clinical evidence

1.4.12 Included studies

3
4
5
6
7
8

9
10
11
12

13
14

1.4.25
16
17
18

A search was conducted for randomised trials comparing the effectiveness of individualised
preoperative rehabilitation programmes versus no program or usual care for patients
awaiting primary elective hip, knee or shoulder joint replacement surgery.

.5, 6, 23, 30, 33, 38, 45, 85

Eight randomised controlled trials were included in the review; these are
summarised in Table 2 below. Evidence from these studies is summarised in the clinical
evidence summary below (Table 3).

The aims of the studies included assessment of whether undertaking an individualised
preoperative rehabilitation programmes improved preoperative experience, reduced length of
stay in hospital, increased the speed of recovery of function after surgery and led to
improved function and quality of life.

See also the study selection flow chart in appendix C, study evidence tables in appendix D,
forest plots in appendix E and GRADE tables in appendix H.

Excluded studies

See the excluded studies list in appendix .
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1.4.31 Summary of clinical studies included in the evidence review

2 Table 2: Summary of studies included in the evidence review

Study

Beaupre 2004°

Berge 2004°

Crowe 2003%

Intervention and comparison

Intervention:

Advice and equipment: crutch
walking, bed mobility and
transfers, postoperative ROM
routine. Exercise: designed to
improve knee mobility and
strength. 12 sessions over 4
weeks.

Comparison:

Continued regular activities
until surgery.

Intervention:

Pain management Programme
(PMP): Advice: educating
people on arthritis, hip function
and general health issues.
Exercise and equipment:
behaviour change in terms of
exercise, joint protection and
pacing activity. Utilising
cognitive methods to address

fears and frustrations alongside

relaxation techniques. 6-week
period prior to surgery.
Comparison:

Usual care involving toning
exercises and joint

Population

People with non-
inflammatory arthritis and on
a waiting list for primary total
knee replacement.

N=131

People on a waiting list for
hip replacement for at least 6
months

N=40.

replacement written advice and
advice on postoperative period.

Intervention: People scheduled for total

Outcomes

e Quality of life;: SF36 MCS
Quality of life: SF36 PCS
PROMs: WOMAC function
PROMs: WOMAC pain
PROMs: WOMAC stiffness
Length of stay

Function (AIMS score)
Pain

¢ Length of stay

Comments
Canada

UK

Exercise component emphasised
throughout intervention program.

Canada

uoneljigeyal annesadoaid
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Study

Doiron-Cadrin
2019%

Intervention and comparison

Rehabilitation team undertake
an assessment and formulate
program based on needs.
Advice: video, booklet,
information on length of stay,
discharge criteria, respite care
and diet. Exercise: physical
conditioning program available
that focused on improving
strength and endurance. All
subjects received extensive
individualized counselling from
an occupational therapist.
Beginning between 1 to 24
weeks prior to surgery
Comparison:

Usual care of one appointment
involving education on surgery
and postoperative period.

2 Intervention groups:

12 week program with 2
supervised physiotherapy
sessions each week. 1 group
was supervised in-person and
the other by
telecommunication. People
were required to complete an
exercise log book. Tailored
prescription of exercises while
monitoring pain, function and
tolerance. Program contains
proprioceptive exercises,
cardiovascular warm up,

education regarding medication

usage, and ice application.
Comparison:

Population
hip or knee joint replacement
N=133

Subjects were included who
were not functioning well
because of their joint
dysfunction, and who also
had limited social support,
and/or comorbid medical
conditions. Subjects were
excluded if they were
functioning well despite their
joint dysfunction, and were
managing their activities of
daily living well with good
carer support.

Adults with severe OA who
are on the waiting list for total
knee arthroplasty or total hip
arthroplasty

N=34

Comments

Considered indirect because it is
unclear how many participants
undertook the physical
conditioning program

Outcomes

No relevant outcomes were Canada
found. All outcomes were

prior to surgery.
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Study

Ferrara 2008*

Gocen 2004

Huang 2012

Intervention and comparison

Usual care involving a single
home visit from a community-
based physiotherapist and the
person is given an information
booklet on surgery, medication,
and rehabilitation.

Intervention:

Exercise: group and individual
exercises for five days per
week with some physical
therapist contact. Advice and
equipment: movements that
should be avoided, preventing
dislocation of prostheses, the
use of devices, correct posture,
lifting and carrying, washing
and bathing. Program begins
one month prior to surgery.
Comparison:

Usual care

Intervention:

Exercise: instructed to perform
routine three times daily and
evaluated by a physiotherapist.
Advice and equipment:
education on movements that
should be avoided, use of
devices, posture, lifting and
carrying, washing and bathing.
Comparison:

No preoperative exercise or
education program was given

Intervention:

In addition to usual care.
Advice and equipment:

Population Outcomes

People with end-stage e Pain
osteoarthritis on a waiting list
for total hip replacement

N=23

People scheduled for total
hip replacement (THR) with
thrust plate prosthesis (TPP)
and cementless acetabular
component

N=60

¢ PROMSs: change in Harris
Hip Score

People with advanced
osteoarthritis who are
scheduled for unilateral

e Length of stay

Comments

Italy

Turkey

Taiwan

uoneljigeyal annesadoaid
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Study

Vukomanovic
2008%

Intervention and comparison

education program including
hospitalization, discharge,
post-TKA rehabilitation, safe
transferring technique, guide
for crutches and canes, and fall
prevention. Exercise: thigh
muscle strength training.
Beginning 2 to 4 weeks prior to
surgery.

Comparison:

Usual care where leisure
activities and exercises were
not prohibited.

Intervention:

Advice in 1 class: information
about the operation, caution
measures and rehabilitation
after the arthroplasty through
conversation with the
physiatrist and a brochure.
Exercise and equipment (2
classes): physiotherapist
instructed exercises and basic
activities from the
postoperative rehabilitation
program, such as bed mobility,
getting out and in bed, standing
and walking with crutches, use
of toilet, sitting on chair,
walking up and down stairs
with aids.

Comparison:

Group did not receive
intervention advice or exercise
therapy classes

Population Outcomes
primary total knee

replacement

N=243

People with primary and e PROMSs: Oxford Hip Score
secondary osteoarthritis Who o | ength of stay

were scheduled for primary

total hip replacement

N=45

Comments

Serbia
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1 See appendix D for full evidence tables.

1.4.42 Quality assessment of clinical studies included in the evidence review

3 Table 3: Clinical evidence summary: individualised preoperative rehabilitation programmes versus usual care

Outcomes

Quality of life: SF36 PCS
Scale from: 0 to 100.

Quality of life: SF36
MCS
Scale from: 0 to 100.

PROMs: change in
Harris Hip Score
Scale from: 0 to 100.

PROMs: WOMAC
function
Scale from: 0 to 100.

PROMs: WOMAC pain
Scale from: 0 to 100.

PROMs: WOMAC
stiffness
Scale from: 0 to 100.

No of
Participan
ts
(studies)
Follow up

109
(1 study)
1 years

109
(1 study)
1 years

59
(1 study)
2 years

109
(1 study)
1 years

109
(1 study)
1 years

109
(1 study)
1 years

Quality of the
evidence
(GRADE)

Low"?

due to risk of bias,
imprecision

Low?
due to risk of bias,
imprecision

VERY LOW'?
due to risk of bias,
imprecision

MODERATE®
due to risk of bias

Low?
due to risk of bias,
imprecision

Low?
due to risk of bias,
imprecision

Relativ
e effect
(95%
Cl)

Anticipated absolute effects

Risk with Control

The mean quality of life: SF36
PCS in the control groups was
58

The mean quality of life: SF36
MCS in the control groups was
41

The mean proms: change in
Harris Hip Score in the control
groups was

50.96

The mean proms: WOMAC
function in the control groups was
77

The mean proms: WOMAC pain in
the control groups was
80

The mean proms: WOMAC
stiffness in the control groups was
71

Risk difference with Individualised
preoperative rehabilitation (95% ClI)

The mean quality of life: SF36 PCS in
the intervention groups was

2 lower

(5.06 to 1.06 lower)

The mean quality of life: SF36 MCS in
the intervention groups was

3 lower

(6.38 lower to 0.38 higher)

The mean proms: change in Harris
Hip Score in the intervention groups
was

3.57 higher

(4.52 lower to 11.66 higher)

The mean proms: WOMAC function in
the intervention groups was

0 higher

(5.63 lower to 5.63 higher)

The mean proms: WOMAC pain in the
intervention groups was

2 higher

(3.45 lower to 7.45 higher)

The mean proms: WOMAC stiffness
in the intervention groups was

4 lower

(12.32 lower to 3.32 higher)

uoneljigeyal annesadoaid
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No of Anticipated absolute effects

Participan Relativ

ts Quality of the e effect

(studies) evidence (95% Risk difference with Individualised
Outcomes Follow up (GRADE) Cl) Risk with Control preoperative rehabilitation (95% CI)
PROMs: Oxford Hip 36 VERY LOW"? The mean proms: Oxford Hip The mean proms: Oxford Hip Score in
Score (1 study) due to risk of bias, Score in the control groups was the intervention groups was
Scale from: 0 to 48. 15 months  imprecision 17.59 0.53 lower

(5.12 lower to 4.06 higher)

uoneljigeyal annesadoaid

Revision of joint
replacement

Not reported

€T

Depression Not reported
Disability Not reported
Length of stay 531 VERY LOW"?? The mean length of stay in the The mean length of stay in the

(4 studies)

Function (AIMS score) 33
Scale from: 0 to 90. (1 study)
8 months

Pain (Change in VAS or 56

NRS) (2 studies)
Scale from: 0 to 10. 3o0r8
months

due to risk of bias,
inconsistency,
imprecision

VERY LOW!?
due to risk of bias,
imprecision

VERY LOW™?
due to risk of bias,
imprecision

control groups was 8.9 days

The mean function (AIMS score)
in the control groups was
49.12

The mean change in pain (NRS)
in the control groups was
-6.27

intervention groups was
1.22 days lower
(2.42 to 0.01 lower)

The mean function (AIMS score) in
the intervention groups was

6.23 lower

(12.01 to 0.45 lower)

The mean pain (NRS) in the
intervention groups was
0.63 lower

(1.84 lower to 0.58 higher)

" Downgraded by 1 increment if the majority of the evidence was at high risk of bias and downgraded by 2 increments if the majority of the evidence was

at very high risk of bias.

* Downgraded by 1 increment if the confidence interval crossed 1 MID or by 2 increments if the confidence interval crossed both MIDs.
3 Downgraded by 1 or 2 increments because the point estimate varies widely across studies, unexplained by subgroup analysis. Random effects
(DerSimonian and Laird) model was employed.

1 See appendix F for full GRADE tables.
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Economic evidence

Included studies

One health economic study was identified with the relevant comparison and it has been
included in this review.® It is summarised in the health economic evidence profile below
(Table 5) and the health economic evidence table in appendix H.

Excluded studies

One health economic study that was relevant to this question was excluded due to an
assessment of very serious limitations — see Appendix I

See also the health economic study selection flow chart in Appendix G:

Unit costs

The weighted average of the HRG codes for primary elective hip, knee and shoulder
replacements in Table 4 are based upon the average length of stay and average cost of an
excess bed day.

Table 4: Weighted average unit cost for hip, knee and shoulder HRG codes

Very Major Hip  Weighted for £6,571 £406.63
Procedures for  complications and co
Non-Trauma morbidities for HRG codes:

HN12A, HN12B HN12C,
HN12D, HN12E and HN12F;
as recorded for Elective

Inpatients
Very Major Weighted for £6,336 3.94 £406.95
Knee complications and co

Procedures for  morbidities for HRG codes:

Non-Trauma HN22A, HN22B HN22C
HN22D and HN22E; as
recorded for Elective

Inpatients
Very Major Weighted for £6,240 2.17 £455.68
Shoulder complications and co

Procedures for  morbidities for HRG codes:
Non-Trauma HN52A, HN52B and
HN52C; as recorded for
Elective Inpatients
(@) Source: NHS Reference Costs 2017/18%’
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1.5.41 Summary of studies included in the economic evidence review

2 Table 5: Health economic evidence profile: Preoperative rehabilitation versus no preoperative rehabilitation

Beaug)re Partially Potentially People on a waiting list for total knee +£1.63 Change in Indeterminate
2004 applicable® serious replacement. SF36
(Canada) limitations®  Advice and equipment: crutch walking, PCS: -3

bed mobility and transfers, postoperative MCS:+5

range of motion routine. Exercise:
designed to improve knee mobility and
strength. 12 sessions over 4 weeks.
Randomised controlled trial

Time horizon=12 months
3 Abbreviations: MCS=Mental component score (0-100); PCS=Physical component score (0-100); SF-36=Short-form 36
4 (a) No quality-adjusted life-years and Canadian setting
5 (b) Single underpowered trial. Costs from 1997/8. Baseline length of hospital stay is longer than in England. Discount rate was not reported

6
7
8

sensmwty
analysis
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Evidence statements

Clinical evidence statements

Evidence from 8 studies reported on people who are scheduled for hip or knee replacement
surgery. No evidence was found for people scheduled for shoulder replacement surgery.
The evidence review found no clinically important difference between individualised
preoperative rehabilitation programs and usual care through 2 quality of life outcomes, 5
PROMs outcomes and 2 pain outcomes (moderate to very low quality, range of n=36-109).
Evidence indicated a clinically important benefit for individualised preoperative rehabilitation
programmes in terms of length of stay (4 studies, very low quality, n=531) and function (1
study, very low quality, n=33). No evidence was available for revision of joint replacement,
depression or disability.

Health economic evidence statements

One cost-consequence analysis found that preoperative rehabilitation was only marginally
more costly compared to usual care for patients waiting for total knee replacement with an
indeterminate effect on quality of life. This analysis was assessed as partially applicable with
potentially serious limitations.

The committee’s discussion of the evidence

Interpreting the evidence

The outcomes that matter most

The critical outcomes were agreed to be quality of life (QOL), Patient Reported Outcome
Measures (PROMS), time until joint replacements were revised, depression, and disability.
PROMSs measure health gain in patients undergoing joint replacement. PROMs vary in terms
of content and can cover a range of clinical measures such as QOL, pain, stiffness, and
function. Disability gives an indication of a person’s function, and consequently their ability to
return to work or undertake leisure activities. Returning to work and leisure activities can be
important in terms of a person’s QOL.

Important outcomes were hospital readmissions, muscle atrophy, and length of stay. It was
agreed to utilise function or pain outcomes if they were reported separately and not included
in a PROM extracted from the same study.

The follow-up timescales for QOL, PROMs, disability and function were 6 to 24 months. The
committee agreed the meaningful longer-term effects of preoperative rehabilitation could be
expected 6 months after surgery until 2 years after surgery. Adverse outcomes such as
depression, muscle atrophy and pain could be measured up to 2 years after surgery. The
hospital readmissions timescale was elected to be within 90 days to pick up varying serious
clinical outcomes that can occur, for example surgical site infections, dislocations,
thromboembolic disorders, postoperative pain and cardiac dysrhythmia.

30-day mortality after joint arthroplasty is a rare event usually due to pre-existing
cardiovascular and/or pulmonary disease and the committee did not consider this to be
altered by the usage of prescribed and supervised exercises and advice by a member of the
rehabilitation team.

ISBN
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No evidence was found for the following critical outcomes: revision of joint replacement,
depression, or disability.

The quality of the evidence

There were 11 outcomes analysed from the studies, evidence quality tended to be graded as
low or very low though in 1 case it was determined to be moderate. All outcomes were
downgraded in quality due to risk of bias and in many cases due to imprecision. The most
common reasons for increased risk of bias were lack of blinding of participants or outcome
assessors and unclear methods of allocation concealment. The data from 1 study was
considered indirect because it was unclear how many participants undertook the physical
conditioning programme and thus the exercise aspect of the programme might have had
limited coverage

Benefits and harms

The purpose of this clinical question was to consider a 'bigger package’ than usual care.
Usual care in hip or knee replacement consists of 1 to 2 group sessions with exercises and
information about the surgery in terms of what to expect from the surgery, what is expected
of them at the hospital and the postoperative process after the surgery. These are
standardised rather than individualised programmes and should be provided to all people
undergoing hip or knee joint replacement surgery at the very least. The committee
conceptualised a bigger package of preoperative rehabilitation for hip and knee joint
replacement surgery as an individualised programme with information on the surgery and the
process in hospital with expectations of the outcome including possible adverse events,
exercise interventions, assessment of ADL performance with advice and interventions to
maximise ongoing independence, and health psychological assessment. This could include
counselling, cognitive therapy, weight control, pain medication review, and optimised
medication usage, all being given several weeks before the date of surgery. It was stated
that information around sex after surgery can be of great importance to people and can play
a key role in maintaining wellbeing. A committee member indicated that some of these
aspects could plainly benefit people undergoing shoulder replacement surgery who currently
receive no pre-operative input. The committee believe these interventions would be
important for general health, cardiovascular health and maintenance of function and would
be effective preparation for the joint replacement surgery. The educational and health
psychology to enable a patient to be ready for discharge combined with exercise therapy and
ADL advice / intervention to increase the speed of functional recovery. Preoperative
rehabilitation could make people better able to deal with the possible complications after joint
replacement surgery, promote understanding and engagement with postoperative
rehabilitation, and prepare the person better for existing with a replaced joint. The outpatient
aspects of these benefits would not be based on a reduction in length of stay and therefore
could therefore apply to shoulder replacement surgery as well as hip and knee replacement
surgery.

Eight randomised controlled trials were included in this evidence review. The people in the
studies either had hip or knee replacement surgery. There were no studies including people
who had shoulder replacement surgery. The preoperative rehabilitation interventions
themselves contained aspects of the committee’s understanding of what it should be but
none had the combined duration, intensity and breadth of that specified as ideal by the
committee. The committee concluded that this limited the abilities of the studies to show the
true benefits of preoperative rehabilitation though benefits were seen in terms of function and
length of stay.

The results of the evidence review saw no clinically important difference in terms of quality of
life or in terms of 5 PROMSs outcomes, and pain. In all cases, only 1 study reported on each
outcome. A clinically important benefit for individualised preoperative rehabilitation
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programmes was seen in terms of length of stay, which was reported in 4 studies and
function, which was reported in a single study.

The committee agreed that the RCTs included in the evidence review were small and
underpowered to show a clinically important benefit in terms of preoperative rehabilitation. In
addition, the evidence informing the outcomes tended to be graded low or very low quality
and this reduced trust in the evidence being an accurate representation of the interventions.

The length of stay data was consistent in all studies showing a reduction in the preoperative
rehabilitation intervention group. However, 3 studies showed a small and consistent
reduction whereas 1 study showed a much greater reduction. It was unclear why there was
such variation in effect size, though the committee noted that this could have been influenced
by the background healthcare setting. The meta-analysis of length of stay indicated a
reduction of 1.22 days per person. However the committee noted that the mean length of
stay in studies included in the review control arms were much higher than the current length
of stay in NHS care. The review shows a mean of 8.9 days in the control arms, whereas the
current NHS length of stay is 4.5 days for total knee arthroplasty, based on the current
evidence available and the committee’s clinical expertise. The committee considered the
NHS length of stay is lower than the studies due to the effectiveness of usual care and the
improvements that have happened in surgery and perioperative care. Therefore the
committee agreed that al.22 day reduction in length of stay in the NHS setting was unlikely
to be fully realised but even reduced estimations could still be clinically and cost effective for
NHS care. A lay member on the committee stated that wellbeing is improved by earlier
discharge home and that these reductions would be of value to people who have had joint
replacement surgery. The committee agreed that a mean reduction of 1 third of a day would
still be a clinically important benefit. In terms of shoulder replacement, a committee member
commented that shoulder replacement length of stay tends to be 1 night and shoulder
replacement surgery in the USA is regularly undertaken as a day case. This very short length
of stay and possible movement to a day case model means people having shoulder
replacement surgery have a different length of stay model compared to people having hip
and knee joint replacement. The committee agreed that length of stay is less of a driver for
this intervention for shoulder joint replacement surgery.

The committee commented on the lack of consistency of the preoperative rehabilitation
interventions in the RCTs included in the review. All included at least some form of exercise
and advice and the sessions were individualised and as stated in the protocol with more than
1 rehabilitation session. There was inter-study variation in the exercise and information
offered in terms of content and number of sessions and studies often included additional
sessions, for example relaxation techniques or cogni