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IAP00426 Tooth extractions for children admitted as inpatients to hospital aged 10 years and under

	1.1 Indicator title
	Admissions of children aged 10 years and under to hospital for tooth extractions due to decay
	1.8 Application type
	For renewal

	1.2 Reference number
(if unsure, please leave for IMAS team)
	IAP00426
	1.9 Requesting
organisation
	Department of Health and Social Care (DHSC)

	1.3 Topic area
	NHS Dental Services
	1.10 Applicant details
	Name: Dawn Fagence
Title: Senior Analyst
Email: dawn.fagence@dh.gsi.gov.uk

	1.4 Domain (if applicable)
	Domain 3 – Helping people to recover from ill-health or following injury
	
	

	1.5 Set
	NHS Outcomes Framework
	1.11 Alternate contact details 
	Name: Gill Davies
Email:  gill.davies@phe.gov.uk

	1.6 Please explain if ‘Set’ is ‘Other’ or ‘N/A’
	N/A
	1.12 SRO/ sponsor / policy owner details
	Name: Helen Miscampbell
Title: Policy Lead
Email:helen.miscampbell@dh.gsi.gov.uk

	1.7 Brief Summary of indicator (max 100 words)
	The rate of finished consultant episodes (FCEs) per 100,000 population for children aged 10 and under 
having tooth extractions with a primary diagnosis of dental caries (tooth decay). The majority of these 
extractions in a hospital setting are carried out under general anaesthetic, many could be avoided with 
better home care and management within primary care.
	
	





















Section 2: Rationale and Policy Basis (IGB to assess, MRG to advise)

	2.1 Why is this indicator needed and why is it important that it be measured?
	The purpose of this indicator is to reveal variations in the rate of episodes of tooth extractions that occur in secondary care per 100,000 population of the relevant age band.  This procedure is indicative of high levels of dental decay among young children and/or low levels of dental attendance in primary care, or local acceptance of extraction as being a satisfactory means of managing the care of young children. 

If it is not measured, then there is no way of identifying at a national or regional level where levels of extraction are higher than might be expected considering the levels of decay in the population.  Thus, preventing the ability of commissioners and other healthcare professionals to focus effort at a local level to educate and put in place interventions to reduce levels of tooth extractions in children. The existence of this indicator should also prompt local authorities to take action to improve oral health in the populations they serve.

Tooth decay is the most common oral disease affecting children and young people in England, yet it is largely preventable. Poor oral health can impact upon a child’s ability to sleep, eat, speak, play and socialise with other children. Other consequences include pain, infections, poor diet, and impaired nutrition and growth. Oral health is therefore a fundamental part of overall health and wellbeing. When children are not healthy, this affects their ability to learn, thrive and develop. In this way, good oral health can contribute to school readiness.

It should not be normally accepted that children require extractions in hospital for dental caries.  The need for secondary care interventions indicates high levels of decay among young children and non-concordant children, who often have severe pain and bouts of acute infection.  An outcome of a secondary care extraction can be an indication that a patient has not received or accessed suitable care from the primary care dental service.  

There are no equivalent indicators on extractions in children in primary care at present.

	2.2 Is there any clinical evidence or professional opinion that can be cited in the development of this indicator?

	Tooth extraction related to dental caries in children is a critical outcome used in the development of NICE guidance on oral health (NICE guideline PH55) and provides an indication of the success of interventions to improve oral health such as promotion activities, tooth brushing schemes and fluoride varnish programmes. 
 
[bookmark: _GoBack]Monitoring extractions in hospital is an outcome measure included in NICE Quality Standard QS139. Extraction occurring in secondary care implies children are having general anaesthetic and that decay in the tooth has reached extensive levels. The presence of extensive decay is the outcome of a poor diet with high frequency intakes of sugar-containing foods and drinks and rare or no exposure to fluoride.  Early dental attendance, early diagnosis, preventive treatment and correct advice can help reduce decay if there are consequent changes to dietary habits and exposure to fluoride (mainly through fluoride toothpaste).  In 2016/17, there were approximately 31,600 inpatient tooth extractions for those aged 10 and under, of which approximately 13,200 of these were for children aged 5 and under.  The figures for this procedure are stable when the numbers of children in the population are considered but variation across the country is very marked0F[endnoteRef:2][i]. [2: ] 


Dental treatment under GA, presents a small but real risk of life-threatening complications for children. Tooth extractions under GA are not only potentially avoidable for most children but also costly. Episodes for tooth extraction for children aged 18 years and under in hospitals in 2015/16 cost £847 per child with a total NHS cost of nearly £36 million.

	2.3 Is there any clinical evidence or professional opinion to support the ongoing need for this indicator?
	This indicator is under review after being developed three years ago.  The clinical evidence continues to suggest that there are still large numbers of children of primary school age having teeth extracted due to decay that could be avoided.  Variations in activity levels around the country warrant investigation.  In some areas large numbers of children undergo extraction procedures and there are large waiting lists and very long waiting times.  By making the activity figures available to all NHS England teams, comparison and enquiries into the suitable levels of provision can be made. Well commissioned dedicated services will continue to be required for those children who need them, and they should be available in a timely fashion. 

The DHSC and NHS England continue to receive official correspondence asking how they plan to address the high numbers of tooth extractions in children.  Dental media also continue to raise the issue – as above - https://www.theguardian.com/society/2018/jan/13/dentists-warn-of-child-tooth-decay-crisis-as-extractions-hit-new-high

Therefore, there is an ongoing need to monitor the outcomes of children in terms of tooth extractions due to decay and therefore this indicator has been reviewed and aligned with other similar ones.

	2.4 Which governmental strategies or policies is supported by the use of this indicator?
	The government made a commitment to oral health and dentistry with a drive to: 
-  improve the oral health of the population, particularly children
 - introduce a new NHS primary dental care contract 
-  increase access to primary care dental services 
-  The public health outcomes framework includes “tooth decay in five-year-old children” as an outcome indicator. 

The key objectives for dental policy, is to improve access and quality of services to deliver better oral health.  Measuring and reporting levels of extractions in children is central to the policy objectives.

The Children and Young People’s Health Outcomes Forum report published in 2012 and its 2014 annual report recommended improved integration and greater action to reduce regional variation in child health outcomes.

The NHS Outcomes Framework (NHS OF) indicators provide national level accountability for the outcomes the NHS delivers; they drive transparency, quality improvement and outcome measurement through the NHS.  The framework sets out the national outcome goals that the Secretary of State uses to monitor the progress of NHS England

	2.5 Who would use this indicator and why?

	This indicator is primarily for commissioners of primary and secondary care services. It should not be used to simply de-commission services without local investigation and consultation with stakeholders.

The indicator is a management tool to prompt further investigation. Commissioners would use this to identify if they have higher rates of admission for dental extractions than other areas. As part of their investigations they would use the PHE extraction information which indicates the proportion of episodes which do not have caries as the primary diagnosis and look at the national dental epidemiology figures to see what the population levels of caries are. Finally, they would investigate the waiting lists and times of each of their providers.

PHE Hospital episodes of teeth extraction for children 0-19 yrs 2011/12 – 2016/17    http://www.nwph.net/dentalhealth/Extractions_270317.aspx
PHE Surveys of caries levels among five-year olds. http://www.nwph.net/dentalhealth/5year%20docs.aspx

	2.6 Is there a relationship to other existing indicators?

	There are currently two dental indicators in Domain 4 (patient experience) that have been in the NHS OF from the first iteration: 
4ai – Patient experience of Primary Care – NHS Dental Services
4.4.ii – Improving access to NHS Dental Services

These are important as NHS primary care dental services form the largest part of dental service provision.

The other existing indicators focus on the patient experience element of NHS Dentistry (adults only) – the first measures the weighted percentage of people who report their overall experience of NHS dental services as ‘very good’ or ‘fairly good’, from one question in the GP Patient Survey.  The second indicator measures the weighted percentage of people who successfully obtained an NHS dental appointment out of those who tried in the last two years, from two questions in the GP Patient Survey.

This indicator on extractions in children sits in Domain 3 of the NHS Outcomes Framework and therefore complements the patient experience ones in Domain 4 by providing information on a clinical aspect of NHS dentistry.  There is another clinical dental indicator in development for the NHS Outcomes Framework on decayed teeth, but the data source for this is not yet of sufficient quality.

Public Health England publishes more detailed data about episodes of hospital extractions for children but use tables of raw figures and percentages to describe the picture more fully and splits episodes into those with a primary diagnosis of caries and those without this. Thus, the PHE figures align with and complement the NHS indicator but does not replicate it.




	2.7 Comparability to other existing indicators
	Similar existing indicators – 
There are currently two dental indicators in Domain 4 (patient experience) that have been in the NHS OF from the first iteration, these focus on adults only – 
4ai – Patient experience of Primary Care – NHS Dental Services - this measures the weighted percentage of people who report their overall experience of NHS dental services as ‘very good’ or ‘fairly good’.
4.4.ii – Improving access to NHS Dental Services – this looks at the weighted percentage of people who successfully obtained an NHS dental appointment out of those who tried in the last two years.

The extractions indicator complements these by adding a clinical dimension into the mix.  The patient experience indicators are based on responses to the General Practice Patient Survey, on a Likert scale, whereas the extractions indicator is based on actual hospital records.  Therefore, the methodologies and results are quite different.

There is another dental indicator in the pipeline for the NHS OF on ‘Number of decayed teeth of NHS dental patients’. The data source for this indicator is not ready at present.
There is an indicator in the Public Health Outcomes Framework - 4.02 - Mean severity of tooth decay in children aged five years based on the mean number of teeth per child sampled which were either actively decayed or had been filled or extracted – decayed/missing/filled teeth (d3mft).  See - http://www.phoutcomes.info/public-health-outcomes-framework#gid/1000044/pat/6/at i/102/page/6/par/E12000004/are/E06000015
There are also a number of dental indicators provided by the PHE Dental Public Health Intelligence Programme (DPHIP) (previously the NHS Dental Epidemiology Programme) – see - http://www.nwph.net/dentalhealth/
-	 Oral health in children: experience of dental decay: percent, 5 years annually/12 years occasionally
-	 Oral health in children: decayed/ missing / teeth in children: mean 5 years annually /12 years occasionally
-	 Oral health in children: decayed/missing/filled teeth in children with dental decay: mean, 5 years, annually.
These are produced from a survey-based collection.  Fieldwork teams from the Community Dental Service examine children from randomly sampled primary schools within a local authority area.  These differ from the proposed indicator as they seek to measure decay levels in a representative sample of the population, as opposed to looking at children admitted to hospital.
A more closely related indicator which is also part of the DPHIP is – 
-   Admission to hospital for extraction of one or more decayed primary or permanent teeth, 0-19-year olds.  See - http://www.nwph.net/dentalhealth/extractions.aspx
This indicator had a slightly different age breakdown (0-4, 5-9, 10-14, 15-19) which has proved a problem when queries on this subject have been received.  Therefore, an exercise to align these age categories to this indicator has been completed and the PHE indicator will be published as follows from January 2018 – 0-4, 5-10, 11-14, 15-19.
The main differences between this and the indicator proposed here is that the compendium indicator includes children up to 19 years, but with aligned breakdowns for the younger age groups.  Recently, in addition to the age groups being aligned, the clinical codes have also been aligned so that the number of extractions published for both sources is the same.
The PHE tables provide more information than the single NHS indicator in that it shows the numbers of episodes of extraction for all reasons and broken down into non-caries and caries reasons. It shows the episodes of each as a percentage and it shows the numbers of episodes among older children. This allows commissioners to see for their populations what proportion of episodes are for non-caries reasons among young children and adolescents. This information is essential when reviewing provision. 
These indicators complement each other and reach a large proportion of the population – both users and non-users of services.  This should give a more rounded picture of activity of NHS Dental Services.



Section 3: Presentation and interpretation (IGB to assess, MRG to advise)

	3.1 How will the indicator be presented?
	The indicator is published annually in spreadsheet form at - https://digital.nhs.uk/data-and-information/national-indicator-library/tooth-extractions-for-children-admitted-as-inpatients-to-hospital-aged-10-years-and-under

The indicator value is presented as a crude rate per 100,000 population of children of the age in question:
𝑟 = 100,000 ∗ 𝑂 n 

Where: 
r = crude rate per 100,000 population 
O = number of FCEs where extraction performed 
n = population

In 2016/17, the indicator data showed that there were 422 FCEs where a tooth extraction was performed on a child aged 10 years and under due to decay, per 100,000 resident population in England.
Where: 
r = 421.7
O = 31,666
n = 7,508,500

The data is presented in a table with the following breakdowns - 
Time periods 
Annual data from 2011/12 for all breakdowns 
Demographic 
Gender - male and female 
Age – person 
Geographic 
Lower tier local authority – person 
Upper tier local authority – person 
Region – person
Other 
Deprivation decile – person

	3.2 What contextual information will be provided alongside the indicator?

	Total number of extractions for 0-10-year olds regardless of primary diagnosis (emergency and non-emergency split), in hospital, by region. 
Population of 0-10-year olds, by local authority region (East Midlands, East of England, London, North West, North West, South East, South West, West Midlands, Yorkshire & Humber), from ONS population estimates.
Data on the number of extractions regardless of primary diagnosis gives an indication of cases where teeth are extracted for reasons other than caries.
The same sources as for the main indicator would be used to calculate the contextual indicators.  
The number of FCEs for tooth extraction, but without a specific primary diagnosis, is included to provide a comparison of the extent to which extractions are done due to dental caries.
The population of 0-10 year old children from ONS mid-year estimates is included to provide an indication of the size of the population.

	3.3 What is considered “good” performance? What is considered “bad” performance?
	A reducing crude rate is desirable if this indicates a reduction in disease levels and / or better management in primary care.  A reducing rate in the absence of these could indicate reduced service, longer waiting lists and longer times for lots of children with pain and sepsis. Longer waiting times may be accompanied by deteriorating decay levels and the demand for frequent prescription of antibiotics. 
A good outcome would be a reduction over time of the rate and number of children requiring admission to hospital for extraction of teeth due to improved levels of oral health.  
A reduction in the level of extractions in hospital may be an indicator of improved management of decay in children in primary care or an increase in the availability of services that undertake extractions in primary care, possibly under inhalation sedation.
Having a higher than expected crude rate should not necessarily be interpreted as being the result of poorer quality or unsafe care. There is no ‘right’ level of provision.
It is not possible to draw conclusions about which area provides better or safer patient care solely using this indicator.  It is intended to be used alongside other intelligence for commissioning decisions and in comparison to other similar areas.
The number of tooth extractions that occur in secondary care for those aged 10 and under is not expected to be zero, however, our clinical advice is that there is significant scope to reduce the current level in some areas.
Good performance would be an available, properly commissioned, dedicated service with clear acceptance criteria and a clear referral system which may include triaging of patients. The service would provide timely treatment for the right children, for the right reasons delivered by people with the right clinical expertise.
This indicator does not include the small number of tooth extractions that cannot be avoided, for example, those, due to trauma, such as A&E admissions of accidents, which require emergency dental extractions. There are also likely to be some cases where very young children require admission for extractions, children with special needs and cases where extractions would be in several quadrants or are difficult.  These outcomes are not events that should never happen, but our clinical advice is that there is significant scope to reduce the current level in some areas.

	3.4 Is there a target to be achieved?
	A target is not applicable for this indicator.   However, the direction of travel should be towards reducing the current level of tooth extractions in children aged under 10 years across England using a variety of approaches, nit just decommissioning of secondary care services.

	3.5 How will any interested parties use the information provided by the indicator?
	This indicator is primarily for commissioners of primary and secondary care services and local authority commissioners of community level oral health improvement interventions. It should not be used to simply de-commission services without local investigation and consultation with stakeholders.  Rather, it is a management tool to prompt further local investigation into levels of child extractions in their area to inform work to introduce local initiatives. 

Commissioners will use the indicator to see if they are outliers and supplement their investigation by using the PHE tables which provide more information about the numbers of episodes of extraction for all reasons, broken down into non-caries and caries reasons and numbers of episodes among older children. They would also use the epidemiological information about caries levels in their child population. This would allow commissioners to see for their populations what proportion of episodes are for non-caries reasons among young children and adolescents.  This could reveal where changes could be made to admissions and acceptance criteria. 
PHE Hospital episodes of teeth extraction for children 0-19 yrs 2011/12 – 2016/17    http://www.nwph.net/dentalhealth/Extractions_270317.aspx
PHE Surveys of caries levels among five-year olds. http://www.nwph.net/dentalhealth/5year%20docs.aspx

	3.6 Consider how the results can be used for benchmarking. If so, what methodology will be used?
	No baseline figure is explicitly set so ‘benchmarking’ is not possible against a national standard.   Rather, the indicator will provide commissioners with a measure of activity which they will be able to compare with neighbouring areas or statistical neighbours and which should prompt local investigation.  It is expected to be used alongside other intelligence to come to a complete picture of primary care dental provision for children. 



Section 4: Data (MRG to assess) 

	4.1 What is the source of the data and why should it be used?

	The source of the data for this indicator is – 
· Hospital Episode Statistics Admitted Patient Care Database (HES APC), NHS Digital (http://www.hscic.gov.uk/hes)
· Office for National Statistics (ONS) Population Estimates (http://ons.gov.uk/ons/taxonomy/index.html?nscl=Population+Estimates).  

Thus, can be considered an indicator which demonstrates the success and or value of health policy and initiatives. 
HES is the only comprehensive source of information on inpatient clinical treatments in secondary care.  The use of outpatient data was considered, however, since it is not mandatory to record procedure and diagnosis information, it could not be used in this instance.

ONS is the official (and only comprehensive) source of information on population estimates.

The age cut off of 10 years and under is based on clinical advice.  Many extraction episodes in secondary care for those aged 10 years and under could be avoided if decay was controlled by reducing sugar in the diet, increasing exposure to fluoride and improving child patient management in primary care, for example via the use of inhalation sedation.  A small proportion of extractions for under 10s in the absence of decay will be for legitimate reasons e.g. trauma.  For children aged over 10 years there is much less justification for extractions to be undertaken in secondary care, except for children with special needs. 

	4.2 Was any other data source considered? 
	The use of survey data was considered.  The decennial dental surveys (Adult Dental Health Survey, Child Dental Health Survey), Dental Public Health Intelligence Programme (previously the National Dental Epidemiology Programme) provide a detailed understanding of the general population’s oral health.  However, they do not provide information on treatment provision so were not considered appropriate sources of data for this indicator.

	4.3 What is the coverage period of the data?
	HES - Annual (financial year) data.  Published in the Autumn after the end of the relevant financial year by NHS Digital.
ONS - Office for National Statistics (ONS) mid-year population estimates of the relevant age group and gender based on the 2011 Census, published annually (calendar years) by the ONS.  Available in the Summer following year-end.

	4.4 Which geographic area(s) will be covered and reported on by this indicator?
	Lower tier local authority
Upper tier local authority
Region

	[bookmark: _Hlk528912957]4.5 How will the data be extracted or collected?

	This indicator makes use of existing data sources.

The underlying data for this indicator is from an existing collection and publicly available from NHS Digital (HES data – summaries are publicly available but not at record level) and ONS (population data).  This indicator is constructed from the underlying data for this purpose alone and is not available in the same format elsewhere.

	4.6 Data fields required

	Main operative procedure (OPCS4) 
Primary diagnosis (ICD-10)
Patient age
Sex
Year 
Region
Upper and lower tier Local Authority
Deprivation (derived using Department of Communities and Local Government (DCLG) Index of Multiple Deprivation (IMD) 2015 scores based on 2011 lower super output area (LSOA) boundaries).
Per 100,000 population (ONS population estimates)

This indicator focuses on patients admitted to hospital for tooth extractions.  It does not include patients in hospital as outpatients for two reasons – 
· It is not mandatory to record procedure and diagnosis information, only around 2% of records have completed clinical codes, which is essential for this indicator.
· Most children admitted to hospital for extraction of teeth will have a GA, in this case they will be admitted as an inpatient as it is necessary to have potential access to an acute bed in the case of complications.

The justification for selecting children 10 years and under is that their primary diagnosis is, for the most part, dental caries, which has the potential for reduction and control. 
There are likely to be a high proportion of cases where very young or pre-cooperative children require admission for extractions and cases where extractions would be in several quadrants or be difficult.  
Children aged 10 years and over who are attending hospital for dental extractions are often undergoing extractions for orthodontic reasons – the legitimacy of this must be questioned as these can nearly all be carried out in primary care. 

The inclusion/exclusion of emergency admissions was also considered, as these may contain some children who have their teeth extracted following unintended injury/accidents.  Since emergency admissions would not have a primary diagnosis of caries, these are not included in this indicator.

There are instances of tooth extractions in secondary care where the patient is admitted via A&E following trauma.  These will have a primary diagnosis of the trauma, not caries, and so will not be counted within this indicator because they are not the result of poor oral health due to non-attendance at primary NHS dental services.  Instances where children are admitted via A&E with a primary diagnosis of dental decay will be counted in this indicator.  In the future, as the coding of A&E records improves, this indicator will be reviewed and it may be possible to include A&E records too. 

	4.7 Are any data filters required?

	Patient age = 0-5 & 6-10 years old derived from START_AGE.
SEX = Male or Female
England only = RESLADST_ONS
CLASSPAT (Patient classification) Is equal to: 1,2,5 (ordinary admissions, day case and mothers/babies using only delivery) facilities.
Main operative procedure (OPSC4) code of F09 – surgical removal of tooth or F10 – simple extraction of tooth (derived from OPERTN_3_01).
Primary diagnosis (ICD-10) code of K02 for dental caries (derived from DIAG_3_01), specifically the following – 
K02.5
K02.1
K02.8
K02.9
Plus, the following - 
K04.0
K04.5
K04.6
K04.7
Year - identified financial year (derived from EPIEND).

	4.8 Are there any linkages to other datasets?
	None

	4.9 Are there any limitations or potential bias?
	The HES database and the ONS population estimates are well-established sources and of good quality.

In terms of completeness, there is variation in hospital records and quality of coding.  There is anecdotal evidence that may suggest there is also variation between hospitals in the way diagnoses are coded to the twenty diagnosis fields in each episode, particularly primary diagnosis.  These issues do not outweigh the usefulness of HES data in this instance.  The HES database is used for other indicators within the NHS OF and there is no reason to think that the coding of dental episodes is of any poorer quality than any other clinical area. 

In terms of coverage, this indicator currently focuses on inpatient episodes.  It would be a useful addition to include outpatient episodes, although very few children will be seen in an outpatient setting for a tooth extraction as having general anaesthetic requires being on a paediatric consultant list and as inpatient.  However, clinical coding for outpatient episodes is not mandatory and is therefore poor quality.  As this situation changes and clinical coding for outpatient episodes improves, these episodes should be included in this indicator for a fuller picture of tooth extractions in children.  Another useful addition would be a marker for GA.  There is not currently any way of recording in HES the type of anaesthetic that a patient receives.  If HES were to add this in the future, it would be a useful addition to this indicator. 

There is some variability with regard to recording activity where the extractions are undertaken by Community Dental Services. Since all dental general anaesthetics must take place in a hospital setting with access to critical care facilities all episodes should be recorded by Trusts on their PAS, irrespective of whether the work is being done under a contract with the CDS (which will be a GS contract or a PDS agreement) or under a hospital contract (a NHS standard contract). There is a way in SUS submissions to force SUS PbR not to calculate a national PbR tariff for hospital records. This is described here:

http://www.datadictionary.nhs.uk/data_dictionary/data_field_notes/c/co/commissioning_serial_number_de.asp?shownav=0

So, if CDS providers use this facility, then SUS will not add a national tariff price to the record.  From next year this will be included as a requirement in the NHS Standard Contract, so while not all activity will be captured from the CDS at present (although we believe gaps to be minimal), from 2019, we will have a complete dataset.

There had been inconsistencies across Hospital Trusts on extraction episodes being reported in the HES figures (which is a difference between the hospital claiming payment for the treatment or not). This led to a piece of work carried out by the then Dental Observatory to see the extent of the gaps in the data. It was found that in 2008/09, in the North West SHA, 28% of extractions were not reported on HES, with 46% of PCTs within North West not having complete data available because of the involvement of CDS.  

At pre-arranged dates during the year, SUS takes an extract from their database and sends it to HES. They then validate and clean the extract, before deriving new items and making the information available in the data warehouse. Data quality reports and checks are completed at various stages in the cleaning and processing cycle. 

https://digital.nhs.uk/data-and-information/data-tools-and-services/data-services/hospital-episode-statistics/the-processing-cycle-and-hes-data-quality

There are no known data quality issues which specifically affect the quality of coding of dental episodes in hospital.  HES data at present represents the best available data source and there is no reason to assume coding in dental episodes is worse than other areas.  HES is used as the data source for other indicators in the NHS OF.

All extractions for dental caries that take place under general anaesthesia in hospitals, regardless of the service which holds the contract for the provision of the actual extractions need to be included in the proposed indicator.  Now, unless recorded in HES, GA extraction data from the CDS is not collected centrally. As described above There is work underway to ensure that hospital trusts collect data when the extractions are carried out by CDS dentists and submit it centrally, this should evolve over the next few months and will be included in the indicator from 2019. 

HES does not collect information on general anaesthesia, which would have been a good addition to this indicator.  This was the case when the indicator was first published in 2015 and unfortunately has not moved on since, so it is still not possible to include information on GA’s in this indicator.  If HES were to collect data on anaesthesia used in procedures in hospital, then it would be a good addition to this indicator as it would provide another dimension to the data.  Different forms of sedation involve different risk factors, vary in cost and recovery time for the patient, it would be useful to know how anaesthesia practices varied across the country.
We will continue to monitor this and if it changes then a modification to the indicator will be suggested.

The data does not include episodes of care completed in an outpatient setting because clinical coding for outpatient episodes is not mandatory and is therefore of poor quality.  However, children should be admitted if they need a GA for extractions and must be on a paediatric consultant list.

	4.10 Further notes on data 

	These are both well-established data sources and are used for other indicators in the NHS OF.

HES data comes from the routine exchanges of information between providers and commissioners of healthcare for NHS patients in England. Healthcare providers collect administrative and clinical information locally to support the care of the patient. The data is submitted to the Secondary Uses Service (SUS), which, as well as making it available to the commissioners, also copies the information to a database.

The ONS Census population estimates have been through a rigorous quality assurance (QA) process to ensure that users of census data have confidence in the quality and accuracy of the information.  See - https://www.ons.gov.uk/census/2001censusandearlier/dataandproducts/qualityofthecensusdata

There is work underway to improve this data.  Currently, activity carried out by a CDS dentist in an hospital setting may not be captured in SUS.  From 2019, there will be a requirement as part of the NHS Standard Contract for providers to record activity for children treated in an acute setting under a community dental contract on their PAS.  There is a way in SUS submissions to force SUS PbR not to calculate a national PbR tariff for activity undertaken by the CDS. This is described here:

http://www.datadictionary.nhs.uk/data_dictionary/data_field_notes/c/co/commissioning_serial_number_de.asp?shownav=0

So, if providers use this facility then SUS will not add a national tariff price to the record.  This would mean that going forward, we would capture all activity carried out under a CDS contract in a hospital setting.



Section 5: Construction and Testing (MRG to assess)

	5.1 How will the indicator measure be calculated / constructed? 
Please provide explanation of coding where applicable and rationale behind demographic breakdowns
	The numerator is the number of finished consultant episodes for extraction of tooth where the primary diagnosis is dental caries (tooth decay or cavities) and the patient is aged 10 years or under.

The denominator is the Office for National Statistics (ONS) mid-year population estimates (based on the 2011 Census).

This indicator is calculated by dividing the numerator by the denominator and multiplying by 100,000 to provide a crude rate per 100,000 population. 95% confidence intervals are calculated using one of two methods depending on whether the number of Finished Consultant Episodes (FCEs) where extraction was performed is above or below 389. Details of the methodology used for confidence intervals can be found in the technical specification and copied below for ease - 

95% confidence intervals are calculated using the following methodology: 
𝑟𝑙𝑜𝑤𝑒𝑟=𝑂𝑙𝑜𝑤𝑒𝑟n 
𝑟𝑢𝑝𝑝𝑒𝑟=𝑂𝑢𝑝𝑝𝑒𝑟𝑛 
where: 
r is the crude rate per 100,000 population and rlower and rupper are the lower and upper confidence limits for the crude rate; 
O is the number of FCEs where extraction performed and 𝑂𝑙𝑜𝑤𝑒𝑟and 𝑂𝑢𝑝𝑝𝑒𝑟 are the lower and upper confidence limits for the number of tooth extractions; 
n is the number of individuals in the subject population. 
The confidence limits for the number of tooth extractions are given by the following: 
When O < 389 then, 𝑂𝑙𝑜𝑤𝑒𝑟= 𝜒𝑙𝑜𝑤𝑒𝑟22 𝑂𝑢𝑝𝑝𝑒𝑟= 𝜒𝑢𝑝𝑝𝑒𝑟22 

where: 
𝝌2lower is the 97.5th percentile value from the 𝜒2 distribution with 2O degrees of freedom; 
𝜒2upper is the 2.5th percentile value from the 𝜒2 distribution with 2O+2 degrees of freedom. 
When O >= 389 then, 
𝑂𝑙𝑜𝑤𝑒𝑟=𝑂(1−19𝑂−𝑧3√𝑂)3 𝑂𝑢𝑝𝑝𝑒𝑟=(𝑂+1)(1−19(𝑂+1)+𝑧3√𝑂+1)3 
where: 
z is the 97.5th percentile value from the Standard Normal distribution.

The deprivation breakdown for this indicator has been derived using Department of Communities and Local Government (DCLG) Index of Multiple Deprivation (IMD) 2015 scores based on 2011 lower super output area (LSOA) boundaries.

The numerator data sourced from Hospital Episode Statistics (HES) are available at LSOA level using 2011 boundaries. The deprivation deciles have been directly assigned to the 2011 LSOAs using the deprivation scores provided by DCLG.

Population figures are available at LSOA 2011 level and the assignment of deprivation deciles to those figures have used the same IMD 2015 data.

The indicator will be presented as a simple crude rate of FCEs per 100,000 population with breakdowns as follows -  
Age (0-5 & 6-10 years)
Sex
Region
Upper and lower tier Local Authority
Deprivation decile
This will be published on NHS Digital’s National Indicator Library in MS Excel and CSV files here - https://digital.nhs.uk/data-and-information/publications/ci-hub/nhs-outcomes-framework






	5.2 Numerator explanation
	Number of with Finished Consultant Episodes (FCEs) for extraction of one or more decayed primary or permanent teeth having a main procedure (OPCS4) code of F09 – surgical removal of tooth or F10 – simple extraction of tooth (derived from OPER_1D3), 
Primary diagnosis (ICD-10) code of K02 for dental caries in the primary position (derived from DIAG_3_01), specifically, the following – 
K02.5
K02.1
K02.8
K02.9
Plus, the following - 
K04.0
K04.5
K04.6
K04.7 
For 0 to 10-year olds (derived from START_AGE), in an identified financial year (derived from EPIEND).

	5.3 Denominator explanation
. 
	The population of children aged 10 years and under from Office for National Statistics (ONS) mid-year population estimates (based on the 2011 Census).

	5.4 Provide a worked example
	Crude rate per 100,000 population 

The indicator value is presented as a crude rate per 100,000 population: 𝑟 = 100,000 ∗ 𝑂 n 

Where: r = crude rate per 100,000 population O = number of FCEs where extraction performed n = population

For example, for 2016/17 the indicator value was 421.7 children per 100,000 in England.  Derived from dividing 31,666 (numerator) by 7,508,500 (denominator)

Full data can be found here - https://digital.nhs.uk/data-and-information/publications/clinical-indicators/nhs-outcomes-framework/current/domain-3-helping-people-to-recover-from-episodes-of-ill-health-or-following-injury-nof/3-7-ii-tooth-extractions-due-to-decay-for-children-admitted-as-inpatients-to-hospital-aged-10-years-and-under

	5.5 Could any risks be associated with the use of this indicator?
	There are no anticipated ways in which this indicator could stimulate undesired behaviours as there is no target linked to it and no agreed optimum level.  Commissioners and providers may change the activity level in response to investigation into local conditions but this would be an appropriate use of the indicator, not an abuse.



	5.6 Risk adjustment or standardisation type and methodology

	Standardisation was considered; direct standardisation was discounted because doing a crude rate for 0-5 and 6-10 year olds separately is not far off doing age standardisation anyway, and easier to understand. 

Indirect standardisation was initially proposed to MRG but was challenged as there were questions regarding the interpretation of the indicator and the practical difference that standardisation would make. For this reason, an analysis of indirect ratio vs. crude rate was performed and is summarised below.

Scatter plot of crude vs. indirectly standardised ratio for each local authority.



Scatter plot of the residual of the indirectly standardised ratio minus the results of the regression line in the chart above, vs. the number of observations.





While there is some variation in the population distribution of local authorities, it is seen that the relationship between crude rate and standardised ratio is linear.

Some variation in rates is expected because of variations in decay levels associated with deprivation, ethnicity and exposure to fluoridated water.  

Interpretation issues with the standardised ratio, i.e. that ratios cannot be ordered or compared over time, that improvement could only be observed in reference to the standard population, mean that the crude rate is preferred.

The use of the crude rate was approved by MRG members by correspondence w/c 2015-09-28.



	5.7 What are the confidence intervals and control limits and why have they been used?
	95% confidence intervals are calculated using the following methodology: 
𝑟𝑙𝑜𝑤𝑒𝑟=𝑂𝑙𝑜𝑤𝑒𝑟n 
𝑟𝑢𝑝𝑝𝑒𝑟=𝑂𝑢𝑝𝑝𝑒𝑟𝑛 
where: 
r is the crude rate per 100,000 population and rlower and rupper are the lower and upper confidence limits for the crude rate; 
O is the number of FCEs where extraction performed and 𝑂𝑙𝑜𝑤𝑒𝑟and 𝑂𝑢𝑝𝑝𝑒𝑟 are the lower and upper confidence limits for the number of tooth extractions; 
n is the number of individuals in the subject population. 
The confidence limits for the number of tooth extractions are given by the following: 
When O < 389 then, 𝑂𝑙𝑜𝑤𝑒𝑟= 𝜒𝑙𝑜𝑤𝑒𝑟22 𝑂𝑢𝑝𝑝𝑒𝑟= 𝜒𝑢𝑝𝑝𝑒𝑟22 

where: 
𝝌2lower is the 97.5th percentile value from the 𝜒2 distribution with 2O degrees of freedom; 
𝜒2upper is the 2.5th percentile value from the 𝜒2 distribution with 2O+2 degrees of freedom. 
When O >= 389 then, 
𝑂𝑙𝑜𝑤𝑒𝑟=𝑂(1−19𝑂−𝑧3√𝑂)3 𝑂𝑢𝑝𝑝𝑒𝑟=(𝑂+1)(1−19(𝑂+1)+𝑧3√𝑂+1)3 
where: 
z is the 97.5th percentile value from the Standard Normal distribution.

	5.8 Could the indicator be manipulated to influence the outcome?
	It may incentivise more under-reporting in HES, with hospitals saying they did fewer extractions than they did to look better on the indicator.  However, this would equally lead to a reduction in payment for the service that has taken place – if they do not report extractions taking place on children, they will not get paid via payment by results, so not likely.  Also, hospitals are responding to the health care needs of the population which are beyond their control.  Rather, responsibility for this lies with local authorities and individuals so it should not affect the reporting of the treatment carried out.
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	Date rec’d 3/10/2018

	Assigned to David Wheatley

	Target MRG 15/11/2018

	Target IGB 10/01/2019

	Indicator No IAP00426

	Suggested length of indicator accreditation Five years




	Assurance Type
	Current status
	RAG status

	Library and Directory check
Is there anything already in the library or directory which is equal / similar? Is there enough of a distinction to add this indicator?
	No
	Green

	DSAS check
Relationship to any standards, data sets or data collection
	N/A
	Green

	Policy justification
Has an appropriate policy been selected?
	Yes, the policy section is appropriate and has been approved by MRG and IGB.
	Green

	Patient safety check Will there be any associated patient safety implications?
	N/A
	Green

	IG check 
Are there any Information Governance (IG) considerations such as small numbers or sensitive information?
	Yes, published data has disclosure control (e.g. small number suppression).
	Green

	Dependencies
On other indicators, programmes, standards, data sets
	No, this is a standalone indicator
	Green

	Risk / impact
What level of risk is associated by using this indicator or the impact of using / not using?
	This indicator has been previously assured and is currently published. Continued use of the indicator poses no risk due to the assurance by MRG and IGB.
	Green

	Data quality checks
How accurate and complete is the data? Are there any known constraints? Is there evidence that data is:
· available with sufficient frequency and timeliness
· robust enough
	This has been addressed in the application.
	Green

	Overall analysis and recommendations
	Indicator has been reviewed and assured by MRG and IGB and is suitable for continued inclusion in the Library of Quality Indicators.
	Green





Application Version Control

	Version number
	Date
	Updated by (Name, team, organisation)
	Changes made

	02
	20.12.18
	SS
	Amended typos

	03
	11.01.19
	DW
	Removed strikethrough text, tweaked formatting

	04
	04.02.19
	DW
	Added IMAS section

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	








Final Assurance Rating from the Indicator Governance Board - 10/01/2019

	Reason for assessment
	Scheduled review (review date reached)
	Iteration
	1st IGB meeting



Ratings Against Assessment Criteria- Fit for use






	Key findings from Assurance

	· IGB agreed with the findings of MRG
· It was also noted that HES data will eventually switch from ICD10 to SNOMED coding, and this was something that the applicant should be aware of when it comes to the renewal of the indictor




	Approval date
	10/01/2019
	Review date
	10/01/2024





Details of Methodology Appraisal – 15/11/2018	

	Methodology appraisal body
	NHS Digital Indicator Methodology and Assurance Service

	Reason for assessment
	Scheduled review (review date reached)
	Iteration
	1st MRG meeting

Suggested Assurance Rating by Methodology Appraisal Body

Ratings Against Assessment Criteria

Fit for use




Summary Recommendation to Applicant:
MRG thanked the applicant for their attendance at MRG and their work on application, especially as the application for renewal was much more in-depth than the first time around. It was felt that there was much to merit reassurance of the indicator, and the queries raised within the MRG meeting have been resolved to their satisfaction. As the queries have been answered, there is nothing stopping the application progressing to IGB
Summary Recommendation to IGB:
MRG have reviewed the application, and while there were some minor queries, these have been answered by the applicant to the satisfaction of MRG and it is recommended that the indicator is approved as fit for use.
Please find a detailed description of recommendations and actions in the appraisal log at the end of the document.

What do the Assurance Ratings mean?

Rating					     Description 	

	
	Fit for use
	This indicator can be used with confidence that it is constructed in a sound manner that is fit for purpose.

	
	Fit for use with caveats
	The indicator is fit for use, however users should be aware of caveats and/or recommendations for improvement that have been identified during the assurance process.

	
	Use with caution – data quality issue
	The indicator is based on a sound methodology for which the assurance process endorse the use, however issues have been identified with the national data source which have implications for its use as an indicator.

	
	Not fit for use
	Issues have been identified with the indicator which have resulted in the assurance process currently not endorsing its use as a quality indicator.

	
	Not enough information provided
	There has not been enough information supplied to the assurance process to be able to accurately give the indicator a level of assurance.




[bookmark: _Hlk35525075]NICE inherited this indicator and all its supporting documentation from NHS Digital on 1 April 2020

NICE inherited this indicator and all its supporting documentation from NHS Digital on 1 April 2020
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Appraisal Log 

Overview

	Rec. no
	Issue or recommendation
	Raised by / Date
	Response or Action taken by applicant
	Response date
	Resolved
	Sign off by / Date

	1.1
	Tooth extractions for children admitted as inpatients to hospital aged 10 years and under
	MRG – 15/11/18
	Changed title to - Admissions of children aged 10 years and under to hospital for tooth extractions due to decay
	07/12/18
	☒	MRG - 13/12/18 

	1.1
	Given the notes further on, this indicator takes only the children under 10 who have had a GA to enable tooth extraction who have been admitted.
	MRG – 15/11/18
	See above
	07/12/18
	☒	MRG - 13/12/18 

	1.7
	First sentence needs to include extractions

	MRG – 15/11/18
	Done – ‘The rate of finished consultant episodes (FCEs) per 100,000 population for children aged 10 and under having tooth extractions with a primary diagnosis of dental caries (tooth decay)’.
	07/12/18
	☒	MRG - 13/12/18 


Rationale and Policy Basis
	Rec. no
	Issue or recommendation
	Raised by / Date
	Response or Action taken by applicant
	Response date
	Resolved
	Sign off by / Date

	2.1
	Is data collected on non-secondary care extractions? If low rate of secondary care extractions under GA are alongside high rates of local dentist extractions under a local anaesthetic, is that a good thing?
	MRG – 15/11/18
	Data is collected on non-secondary care extractions on FP17 forms completed by the dentist and collected by the BSA.  It is not published at this level of aggregation by clinical area but could be requested from the BSA.
	07/12/18
	☒	MRG - 13/12/18 

	2.1
	Can a young child be identified as uncooperative all the time - what about un-encouraged, uninformed children?
The phrase used in medications management is non-concordant as it's without judgement as to the reason
	MRG – 15/11/18
	Changed to non-concordant
	07/12/18
	☒	MRG - 13/12/18

	2.1
	Are there any similar indicators for primary care? It would be good to have information if there is or is not.
	MRG – 15/11/18
	No, there are no equivalent indicator in PC.  Added the following sentence ‘There are no equivalent indicators on extractions in children in primary care at present’.
	07/12/18
	☒	MRG - 13/12/18

	2.2
	Hasn't fully addressed the question which seeks evidence that research or clinical opinion identifies this as an issue. 

	MRG – 15/11/18
	Tooth extraction related to dental caries in children remain at high levels and attract media attention. is a critical outcome used in the development of NICE guidance on oral health (NICE guideline PH55) and provides an indication of the success of interventions to improve oral health such as promotion activities, tooth brushing schemes and fluoride varnish programmes. 
 
Monitoring extractions in hospital is an outcome measure included in NICE Quality Standard QS139. Extraction occurring in secondary care implies children are having general anaesthetic and that decay in the tooth has reached extensive levels. The presence of extensive decay is the outcome of a poor diet with high frequency intakes of sugar-containing foods and drinks and rare or no exposure to fluoride.  Early dental attendance, early diagnosis, preventive treatment and correct advice can help reduce decay if there are consequent changes to dietary habits and exposure to fluoride (mainly through fluoride toothpaste).  In 2016/17, there were approximately 31,600 inpatient tooth extractions for those aged 10 and under, of which approximately 13,200 of these were for children aged 5 and under.  The figures for this procedure are stable when the numbers of children in the population are considered but variation across the country is very marked[endnoteRef:3][i]. [3: ] 

Dental treatment under GA, presents a small but real risk of life-threatening complications for children. Tooth extractions under GA are not only potentially avoidable for most children but also costly. Episodes for tooth extraction for children aged 18 years and under in hospitals in 2015/16 cost £847 per child with a total NHS cost of nearly £36 million.

	07/12/18
	☒	MRG - 13/12/18

	2.2
	I would suggest that we are missing one vital piece of contextual information here - how many tooth extractions in children are carried out OTHER than in a hospital? Many of the users of this indicator (e.g. in a typical council Public Health department) will not be dental specialists and will not have a sense of whether in-hospital extractions are the exception or the rule.
	MRG – 15/11/18
	NHS Digital publish clinical data on dentistry in Primary Care at - https://digital.nhs.uk/data-and-information/publications/statistical/nhs-dental-statistics
This includes data on extractions, should we insert a link to this?
	07/12/18
	☒	MRG - 13/12/18

	2.3
	This article refers to Starting Well as government policy. Drawing on key messages from this would strengthen the application

	MRG – 15/11/18
	Perhaps we should remove any mention of this single article as the claim it makes is inaccurate and assumes that reducing levels of decay will automatically reduce admissions to hospital.
	07/12/18
	☒	MRG - 13/12/18

	2.4
	Needs references. Key policy is Starting Well which needs drawing on here
	MRG – 15/11/18
	
	07/12/18
	☒	MRG - 13/12/18

	2.5
	This indicator is primarily for commissioners of primary and secondary care services. It should not be used to simply de-commission services without local investigation and consultation with stakeholders.
Nice to see this caveated - though does this leave organisations open to legal challenge if services are decommissioned?

	MRG – 15/11/18
	Not by stating this alone – there are policies and procedures that have to be followed if services are planned for de-commissioning. 
	07/12/18
	☒	MRG - 13/12/18

	2.5
	The indicator is a management tool to prompt further investigation.

Needs more explanation. If it's a management tool, what might it be used alongside?

	MRG – 15/11/18
	
Paragraph amended to the following –
The indicator is a management tool to prompt further investigation. Commissioners would use this to identify if they have higher rates of admission for dental extractions than other areas. As part of their investigations they would use the PHE extraction information which indicates the proportion of episodes which do not have caries as the primary diagnosis and look at the national dental epidemiology figures to see what the population levels of caries are. Finally, they would investigate the waiting lists and times of each of their providers.

PHE Hospital episodes of teeth extraction for children 0-19 yrs 2011/12 – 2016/17    http://www.nwph.net/dentalhealth/Extractions_270317.aspx
PHE Surveys of caries levels among five-year olds. http://www.nwph.net/dentalhealth/5year%20docs.aspx




	07/12/18
	☒	MRG - 13/12/18

	2.7
	If you go to the Compendium at https://digital.nhs.uk/data-and-information/publications/ci-hub/compendium-indicators, and follow the link for Public Health, then Dental Health, the page you arrive at is dated 2013. Is this really a meaningful path to send us down these days?

	MRG – 15/11/18
	I’m not sure where this link has been drawn from as it doesn’t seem to appear on our submission in 2.7. I have removed mentioned of a compendium so that the reader is now led straight to the epidemiology site.
	07/12/18
	☒	MRG - 13/12/18

	2.7
	A more closely related indicator which is also part of the DPHIP is – 
-   Admission to hospital for extraction of one or more decayed primary or permanent teeth, 0-19-year olds.  See - http://www.nwph.net/dentalhealth/extractions.aspx
This is indeed very closely related. Once the PHE indicated age bands are changed in Jan 2018 does it not cover the indicator in this application? 

	MRG – 15/11/18
	I have added in a para to explain the differences, this reads – 

The PHE tables provide more information than the single NHS indicator in that it shows the numbers of episodes of extraction for all reasons and broken down into non-caries and caries reasons. It shows the episodes of each as a percentage and it shows the numbers of episodes among older children. This allows commissioners to see for their populations what proportion of episodes are for non-caries reasons among young children and adolescents. This information is essential when reviewing provision. 

	07/12/18
	☒	MRG - 13/12/18





Presentation and interpretation
	Rec. no
	Issue or recommendation
	Raised by / Date
	Response or Action taken by applicant
	Response date
	Resolved
	Sign off by / Date

	3.1
	How is the data presented?

	MRG – 15/11/18
	Added the following – 

The indicator is published annually in spreadsheet form at - https://digital.nhs.uk/data-and-information/national-indicator-library/tooth-extractions-for-children-admitted-as-inpatients-to-hospital-aged-10-years-and-under

	07/12/18
	☒	MRG - 13/12/18

	3.2
	Total number of extractions for 0-10-year olds regardless of primary diagnosis (emergency and non-emergency split), by region.

Need to specify 'in hospital'

	MRG – 15/11/18
	Done – 
Total number of extractions for 0-10-year olds regardless of primary diagnosis (emergency and non-emergency split), in hospital, by region. 

	07/12/18
	☒	MRG - 13/12/18

	3.2
	What ONS populations are used in terms of area breakdown?
	MRG – 15/11/18
	Office for National Statistics (ONS) mid-year population estimates (based on the 2011 Census).
Population figures are available at LSOA 2011 level and the assignment of deprivation deciles to those figures have used the same IMD 2015 data.
	07/12/18
	☒	MRG - 13/12/18

	3.3
	Needs to specify ‘in hospital’.
	MRG – 15/11/18
	Done – 

A good outcome would be a reduction over time of the rate and number of children requiring admission to hospital for extraction of teeth due to improved levels of oral health.  
A reduction in the level of extractions in hospital may be an indicator of improved management of decay in children in primary care or an increase in the availability of services that undertake extractions in primary care, possibly under inhalation sedation.
Having a higher than expected crude rate should not necessarily be interpreted as being the result of poorer quality or unsafe care. There is no ‘right’ level of provision.

	07/12/18
	☒	MRG - 13/12/18

	3.3
	It says in section 3.3 that 'It is not possible to draw conclusions about which area provides better or safer patient care solely using this indicator.'

	MRG – 15/11/18
	This indicator is intended to be used alongside other information on child dental health, to come to a conclusion about levels of provision in an area.
	07/12/18
	☒	MRG - 13/12/18

	3.3
	The number of tooth extractions that occur in secondary care for those aged 10 and under is not expected to be zero, however, our clinical advice is that there is significant scope to reduce the current level in some areas.
This implies a clinical view of what 'good' might look like. Would it be possible to work with the appropriate professional group to get a consensus opinion on this, or what kind of range should be aimed for?

	MRG – 15/11/18
	It is doubtful if a single descriptor could be developed to describe what ‘good’ looks like as local needs, service availability and accessibility all vary from one location to another.
	07/12/18
	☒	MRG - 13/12/18

	3.3
	Good performance would be an available, properly commissioned, dedicated service with clear acceptance criteria and a clear referral system which may include triaging of patients. The service would provide timely treatment for the right children, for the right reasons delivered by people with the right clinical expertise.
This helpfully describes what can be done to improve the rate, is there any evidence to support this as best practice?

	MRG – 15/11/18
	No evidence that I know of
	07/12/18
	☒	MRG - 13/12/18

	3.5
	What measures would this indicator be used alongside (and by who) to inform commissioning decisions?
	MRG – 15/11/18
	Added the following para and links to this effect – 
Commissioners will use the indicator to see if they are outliers and supplement their investigation by using the PHE tables which provide more information about the numbers of episodes of extraction for all reasons, broken down into non-caries and caries reasons and numbers of episodes among older children. They would also use the epidemiological information about caries levels in their child population. This would allow commissioners to see for their populations what proportion of episodes are for non-caries reasons among young children and adolescents.  This could reveal where changes could be made to admissions and acceptance criteria. 
PHE Hospital episodes of teeth extraction for children 0-19 yrs 2011/12 – 2016/17    http://www.nwph.net/dentalhealth/Extractions_270317.aspx

PHE Surveys of caries levels among five-year olds. http://www.nwph.net/dentalhealth/5year%20docs.aspx


	07/12/18
	☐	MRG - 13/12/18

	3.6
	The phrasing used in this section seems to conflict with the responses in 3.3
	MRG – 15/11/18
	Changed to - 
No baseline figure is explicitly set so ‘benchmarking’ is not possible against a national standard.   Rather, the indicator will provide commissioners with a measure of activity which they will be able to compare with neighbouring areas or statistical neighbours and which should prompt local investigation.  It is expected to be used alongside other intelligence to come to a complete picture of primary care dental provision for children.
	07/12/18
	☒	MRG - 13/12/18








Data 

	Rec. no
	Issue or recommendation
	Raised by / Date
	Response or Action taken by applicant
	Response date
	Resolved
	Sign off by / Date

	4.1
	The source of the data for this indicator is – 
•	Hospital Episode Statistics Admitted Patient Care Database (HES APC), NHS Digital 
•	Office for National Statistics (ONS) Population Estimates.  

"...and as such can be considered an indicator which demonstrates the success and or value of health policy and initiatives." Could be added to the text.
	MRG – 15/11/18
	Done
	07/12/18
	☒	MRG - 13/12/18

	4.3
	ONS - Office for National Statistics (ONS) mid-year population estimates of the relevant age group and gender based on the 2011 Census, published annually (calendar years) by the ONS.  Available in Autumn following year-end. Now available earlier in the year.
	MRG – 15/11/18
	Changed to ‘Summer’
	07/12/18
	☒	MRG - 13/12/18

	4.4
	Should the data be available at CCG level if this is to support commissioning?
	MRG – 15/11/18
	All dental commissioning, primary, secondary and specialist care, is undertaken by NHS E teams, not by CCGs so it is not essential to have the information at this level.


	07/12/18
	☒	MRG - 13/12/18

	4.6
	This indicator focuses on patients admitted to hospital for tooth extractions.  It excludes patients in hospital as outpatients for two reasons – 
· It is not mandatory to record procedure and diagnosis information, only around 2% of records have completed clinical codes, which is essential for this indicator.
· Most children admitted to hospital for extraction of teeth will have a GA, in this case they will be admitted as an inpatient as it is necessary to have potential access to an acute bed in the case of complications.
Outpatient treatment doesn't count as being 'admitted to hospital' anyway.
	MRG – 15/11/18
	No, technically not, but the statement on outpatients is included to avoid any confusion.
Changed to ‘it does not include…’
	07/12/18
	☒	MRG - 13/12/18

	4.6
	A bit more definition for ‘deprivation’ would help here.
	MRG – 15/11/18
	Added the following – 
The deprivation breakdown for this indicator has been derived using Department of Communities and Local Government (DCLG) Index of Multiple Deprivation (IMD) 2015 scores based on 2011 lower super output area (LSOA) boundaries.
	07/12/18
	☒	MRG - 13/12/18

	4.6 & 4.7
	A deeper explanation of emergency admissions could be demonstrated in the filters, as well as a note to show how many are excluded.
	
	Added the following to show that emergency admissions are not included – 

CLASSPAT (Patient classification) Is equal to: 1,2,5 (ordinary admissions, day case and mothers/babies using only delivery) facilities.
I have no data on extractions for children via emergency admissions.
	07/12/18
	☒	MRG - 13/12/18

	4.7
	Do F10s (simple extractions) require GA?
	MRG – 15/11/18
	Yes, it may be required if a child is very young, or non-concordant, or requires multiple simple extractions or a simple extraction in the presence of infection then GA may be the only means of the procedure being successfully completed.
	07/12/18
	☒	MRG - 13/12/18

	4.7
	better to simply list the diag1 codes of interest. This muddling - not all the codes are K02s and the term 'including' suggests others might be included!
	MRG – 15/11/18
	I have tried to make this a bit clearer by changing to the following – 

Primary diagnosis (ICD-10) code of K02 for dental caries (derived from DIAG_3_01), specifically the following – 
K02.5
K02.1
K02.8
K02.9
Plus, the following - 
K04.0
K04.5
K04.6
K04.7




	07/12/18
	☒	MRG - 13/12/18

	4.9
	References to GA are not relevant here, and throughout the application. There is no way of knowing what type of anaesthetic is used and this is not available in HES.
	MRG – 15/11/18
	I have taken out a reference to GA where appropriate, but left in the point about it not being legal to carry out a tooth extraction in PC with a GA.
	07/12/18
	☒	MRG - 13/12/18

	4.9
	Legally, hospital tooth extractions must take place in a hospital setting with access to critical care facilities… There is a way in SUS submissions to force SUS PbR not to calculate a national PbR tariff for hospital records.
I found this discussion difficult to follow and the current / future implications in terms of data completeness unclear

	MRG – 15/11/18
	I have amended the words a bit – 
There is some variability with regard to recording activity where the extractions are undertaken by Community Dental Services. Since all dental general anaesthetics must take place in a hospital setting with access to critical care facilities all episodes should be recorded by Trusts on their PAS, irrespective of whether the work is being done under a contract with the CDS (which will be a GS contract or a PDS agreement) or under a hospital contract (a NHS standard contract). There is a way in SUS submissions to force SUS PbR not to calculate a national PbR tariff for hospital records. This is described here:

	07/12/18
	☒	MRG - 13/12/18

	4.9
	Clinical advice is that all extractions that take place under general anaesthesia in hospitals,

Presumably only those for which the reason is dental caries?
	MRG – 15/11/18
	Yes, I’ve made this clearer now – 

Clinical advice is that all extractions for dental caries that take place under general anaesthesia in hospitals
	07/12/18
	☒	MRG - 13/12/18

	4.9
	However, children should be admitted as they need a GA for extractions and must be on a paediatric consultant list.

This makes it sound as if children always need a GA for extractions, which is evidently not the case.

	MRG – 15/11/18
	No, it is now.  I’ve made this clearer now – 

However, children should be admitted if they need a GA for extractions and must be on a paediatric consultant list.
	07/12/18
	☒	MRG - 13/12/18


Construction and Testing
	Rec. no
	Issue or recommendation
	Raised by / Date
	Response or Action taken by applicant
	Response date
	Resolved
	Sign off by / Date

	5.1
	This indicator is calculated by dividing the numerator by the denominator and multiplying by 100,000 to provide a crude rate per 100,000 population. 95% confidence intervals are calculated using one of two methods depending on whether the number of Finished Consultant Episodes (FCEs) where extraction was performed is above or below 389. Details of the methodology used for confidence intervals can be found in the technical specification.

Rationale for 389 and CI calculation unclear. This section needs to be clear enough for someone to reproduce the CIs
	MRG – 15/11/18
	I referenced the full method in the technical specification but have now included it in the form for ease.

I also checked with the Clinical Indicators Team in NHS Digital on this and received the following response from David Keighley – 
One of our CCG indicators was assured in September and the appraisal log mentioned this issue. MRG said that Public Health England had issued new guidance that the different method for <389 was unnecessary, although not technically wrong. We argued that the method is used widely in CCG and NOF and that changing the method would break the time series in many indicators. This would be unhelpful to users and we would be reluctant to make the change when the old method is not technically wrong. MRG accepted this argument.

The CCG indicator I am referring to was assured by IGB and is now in the indicator library:
https://digital.nhs.uk/data-and-information/national-indicator-library/unplanned-hospitalisation-for-asthma-diabetes-and-epilepsy-in-under-19s-iap00069
	07/12/18
	☒	MRG - 13/12/18

	5.1`
	Is the term 'Indicator Portal' still in use?
	MRG – 15/11/18
	I don’t think so, I’ve changed to ‘National Indicator Library’, this is the terminology used on NHS Digital website.
	07/12/18
	☒	MRG - 13/12/18

	5.2
	The codes listed below do not all fall under 'K02'.

	MRG – 15/11/18
	Changed to – 

Primary diagnosis (ICD-10) code of K02 for dental caries in the primary position (derived from DIAG_3_01), specifically, the following – 
K02.5
K02.1
K02.8
K02.9
Plus, the following - 
K04.0
K04.5
K04.6
K04.7 

	07/12/18
	☒	MRG - 13/12/18

	5.3
	Needs a precise definition of the population figures used.
	
	Changed to the following – 

The population of children aged 10 years and under from Office for National Statistics (ONS) mid-year population estimates (based on the 2011 Census).
	07/12/18
	☒	MRG - 13/12/18

	5.4
	Please provide a sample of the presentation.
	
	I’ve added a link to the data and noted the indicator value for 2016/17, with numerator and denominator, is this enough?
	07/12/18
	☒	MRG - 13/12/18

	5.4
	This isn't a worked example.
	MRG – 15/11/18
	I’ve added this – 

For example, for 2016/17 the indicator value was 421.7 children per 100,000 in England.  Derived from dividing 31,666 (numerator) by 7,508,500 (denominator)

	07/12/18
	☒	MRG - 13/12/18

	5.6
	direct standardisation was discounted because there are many local authorities with very low counts of extractions and these aggregations would therefore have to be suppressed  
Not sure this is the most convincing reason to discount direct standardisation. Could just say that doing a crude rate for 0-5 and 6-10 year-olds separately is not far off doing age standardisation anyway, and easier to understand.





	MRG – 15/11/18
	I’ve changed to your suggested reason.
	07/12/18
	☒	MRG - 13/12/18

	5.6
	Indirect standardisation was initially proposed to MRG but was challenged as there were questions regarding the interpretation of the indicator and the practical difference that standardisation would make. For this reason, an analysis of indirect ratio vs. crude rate was performed and is summarised below.
Would welcome input from others re statistical validity of this
	MRG – 15/11/18
	See above
	07/12/18
	☒	MRG - 13/12/18

	5.6
	Factors such as ease of access to a dental hospital and water fluoridation will affect levels of decay seen in children
Ease of access to a dental hospital is unlikely to have much effect on levels of decay.
	MRG – 15/11/18
	 I have modified the para that this refers to and taken out any reference to dental hospitals – 
Standardisation was considered; direct standardisation was discounted because doing a crude rate for 0-5 and 6-10 year olds separately is not far off doing age standardisation anyway, and easier to understand. 
	07/12/18
	☒	MRG - 13/12/18

	5.7
	Hard to follow. The formula needs to be clearer or presented as an image. 
	MRG – 15/11/18
	This was what was presented originally and is how it is described in the current technical specification for the indicator.


	07/12/18
	☒	MRG - 13/12/18

	5.7
	The ‘389’ is a historic holdover and is no longer an issue when creating formulae. This could be amended.
	MRG – 15/11/18
	I will check with technical colleagues in NHS Digital team who construct this indicator for a different description.
	07/12/18
	☒	MRG - 13/12/18

	5.8
	This reads as blaming families, is this appropriate in a methodology document?
	MRG – 15/11/18
	I have re-worded – 
It may incentivise more under-reporting in HES, with hospitals saying they did fewer extractions than they did to look better on the indicator.  However, this would equally lead to a reduction in payment for the service that has taken place – if they do not report extractions taking place on children, they will not get paid via payment by results, so not likely.  Also, hospitals are responding to the health care needs of the population which are beyond their control.  Rather, responsibility for this lies with local authorities and individuals so it should not affect the reporting of the treatment carried out.
	07/12/18
	☒	MRG - 13/12/18


IMAS Section
	Rec. no
	Issue or recommendation
	Raised by / Date
	Response or Action taken by applicant
	Response date
	Resolved
	Sign off by / Date

	
	N/A
	
	
	
	☐	



Crude rate vs. indirectly standardised ratio

1.1653879770807032	1.6131634134537829	1.925483777799172	2.1595162683558886	2.5180459963068658	2.9325513196480939	3.2542814139852743	3.3542414382987289	3.3724917092912148	3.3888731996611128	3.4090909090909092	3.5919540229885056	3.6905475849979239	3.6996983322898287	3.7096774193548385	3.775405331711307	4.058441558441559	4.1528239202657806	4.2298202326401126	4.370083655887127	4.7585058291696409	4.7885075818036711	5.0407460304125014	5.13083632632119	5.1921079958463139	5.2273915316257185	5.4154417453195114	5.6295740288984799	5.8546377094426942	5.8622374206155348	5.9347181008902075	6.2237856852929241	6.450856204550786	6.5703022339027592	6.7263065850541475	6.7609735801955484	6.7888662593346911	6.9265782703344545	6.9979006298110562	7.0651405962978666	7.1591570092621595	7.2475438879046541	7.6064908722109532	7.6187251333276897	7.7071290944123314	8.1596786341953305	8.2931242460796142	8.305444951999414	8.4443610433477208	8.864176638865386	8.9482378854625555	8.9911886351375649	8.9961766249344031	9.1245501089876822	9.216819449980072	9.2913776015857277	9.6805421103581804	9.765625	10.047062556184231	10.062260235205333	10.514457378895981	11.28941214418192	11.432304425935	11.465424579003942	11.549566891241579	11.631028003936654	11.874546262894574	12.298862355232142	12.315270935960591	12.348369288879203	12.784609765006698	12.83532280836863	12.972271769093563	13.019420635781707	13.072185048965304	13.109978150036415	13.394651069339645	13.425016371971186	13.671258807445579	13.772380117691247	14.257708073427196	14.572357359040465	14.590020426028596	14.72211998527788	15.603058199407084	15.920295809367298	16.324309617739083	16.503745080614447	16.732438831886345	17.569712083427795	17.73344416735938	18.044255911868056	18.129347343495635	18.401682439537328	18.934271030565323	19.243830654290242	19.258202567760343	19.443513241702984	19.606171681868556	19.697283848227244	19.847725645864514	20.051242063050019	20.680353664019179	21.137924960366391	21.68090804744293	21.716339673506063	22.908257881531579	24.946404209705712	25.419982316534043	25.650833652093695	25.691699604743082	27.287063451281959	27.588743792532647	28.547748411455935	29.46421648445375	30.0982800982801	30.182466730690081	30.930492310335939	31.108069433210979	31.181217901687454	31.68079458857779	31.981147954889746	32.149712092130521	32.889042755755582	32.957913455838771	32.9630633071435	33.654972628708968	34.527406128614587	34.54384410983171	34.543926804219964	35.047075945231519	35.07014028056112	36.084799278304011	36.722071897951295	37.755277158057318	38.83571316491448	39.074092392917201	39.370078740157481	39.987276775571409	40.903329876713904	40.976197649894551	41.651353668994247	42.744330942548721	43.543726854677899	43.56159609688099	44.229582390454645	44.362505041193756	45.297916524040986	46.059365404298873	46.089484506842517	46.320704978534309	46.330523929222728	46.656298600311047	47.080979284369114	47.388586408550111	48.140332366130309	48.195048195048194	48.215403882279276	48.706641216349638	48.738033072236732	49.337033610854142	49.365467458376997	49.7767366957031	49.997674526766197	50.84207181442644	51.051051051051047	51.78704539212994	51.831782306514313	52.058684335068619	53.204451303712133	53.278125551914286	54.151624548736457	54.408060453400509	54.542355547980229	55.064746460123445	55.644791188618626	55.848261327713381	57.214554579673781	58.003555056600241	58.063233247166437	58.381984987489574	58.631295655517114	58.701505053625809	59.387274155538094	60.224473035860939	60.839092767448648	61.050450306846258	61.55596937719843	62.057398434588151	62.52368321333838	62.639126158306155	63.426046269820645	63.68178700891545	64.070726134896191	64.156206415620645	65.116752301978934	66.598541174812368	67.238912732474972	68.382220622638116	69.232278498752692	69.316422092766018	69.667037351998431	70.29634734665747	70.769528042123568	71.626955123519949	71.641213059999515	71.967969185545584	74.731762170266592	75.38067239559777	75.839236218047418	75.908506292083828	76.778523489932894	77.782972754707359	77.909022367429003	79.116578138104558	80.748892382449625	80.839510692169242	80.907967187324431	80.909329140461224	82.334644588784187	85.289100641138759	85.598782304129372	86.323884197828718	86.898927010200012	87.223587223587231	87.538619979402682	88.74253502260423	89.782666313278568	90.339323311952199	90.999800439034132	92.700786788190385	92.834016217300359	95.656980796500577	96.723868954758188	98.80857823669578	99.383387740297422	101.15441764773118	101.66811010279775	102.25383009588508	103.33333333333333	104.17720238697279	105.40885860306643	105.5257443333752	107.12927354942316	109.28468208092487	109.41960038058993	110.06750807161725	111.30867709815077	111.37207364194258	116.77842236118437	118.02481992536666	118.97174421074995	121.1395101171459	124.26232233397057	129.71438361193373	134.09377857111761	137.41299703673076	146.02920584116822	147.65208972083266	151.22544759256039	153.56967815716385	161.43330378388467	161.92830655129788	162.27076035441993	173.47023267367726	183.37270784115199	212.43076923076924	230.18274938889533	2.5968905584638224	3.559601735882493	4.3123750689294322	4.7761332614299912	5.6056929864562344	6.6946408558468864	7.1888370253405869	7.6343836589405978	7.0063684831594326	7.4191868903807174	7.597156729445623	7.8380817438552794	8.3974447418915155	8.2225024434618081	8.1174271539299685	8.4278596025053005	8.7457114480753653	9.1163505830556524	9.0912903384176786	9.5322745566263514	10.434677557210192	10.376132808618966	10.744041945178527	11.162130558273706	11.094159079849389	11.292392120872469	11.572514479240272	12.153942756738717	13.157237938237913	12.549410435723688	13.284313910250223	13.228658448765716	13.98414224270314	14.448878177172892	14.202536875946107	14.681808571062524	15.090084721023411	15.203368626740144	15.306316995466485	15.46868076462175	15.417373130074767	16.131221470261504	16.758273837639951	16.213000896350625	16.861108314112723	17.290879981894186	18.160955458277186	18.090121517912074	18.556441107645345	19.711280372458763	19.402994361065854	19.291314630648117	19.789950251184628	19.799564983034106	20.0028843647512	20.86838502765546	21.314064484074873	20.600123816957183	21.681318201994234	22.310167193597056	22.529678402676026	24.298469917874424	25.042381153650627	25.079216105125081	25.117438810904158	24.478924772189096	26.192912511698708	25.929372445976895	27.873979196113062	27.427406827880585	28.304632194266961	28.551698439830975	28.043739308198827	27.578236975944399	28.076703656876994	27.645283944998493	29.252564410277476	29.810254318084883	29.88457705765623	29.455003726064632	31.725797238474705	30.569067127651461	32.669680115527413	31.399299501919614	35.183840358175587	34.175728074341123	34.044705591690651	36.112745919654074	36.59065803399357	39.388780950905314	38.123657502107285	40.907999307939171	39.359906466663368	39.178164792276931	41.4662328127039	41.657862050113593	39.910530599935328	43.541867978728718	41.285994428772817	42.266829126346138	43.22750724351701	42.518478992019887	45.180349252335887	45.510597946212634	47.828383033024856	46.483803345500476	49.222149916051293	53.831942584514771	55.159178360706875	56.105281494554724	55.117213908595197	60.353950854504923	59.327393243415692	61.190794546164554	61.081880996991913	65.559107766496467	65.509898788397891	68.401070225549375	68.881529025868119	65.596836331237952	69.088041241159075	69.896302174349131	70.167850361385305	69.226467273939434	72.35229504989303	72.361802154793281	74.60088571064361	77.604169075685675	73.061160770965429	74.445495853001859	76.114779198798274	74.114975243729603	78.958254153962912	76.487573339809089	80.170827202822977	84.794881200100903	83.732616119544645	85.622956718016823	86.647075362855645	89.433568775212976	85.929266456975924	88.813684580110902	91.043382748612316	94.74839420517614	93.228181642370046	98.46471174100607	96.103647852629948	98.778158669750198	99.932985506277191	101.51766837970453	101.03618257596266	100.66279477224502	99.61042405485189	102.20417028500512	99.832291468637862	104.58863130632703	103.09133457768793	106.30955392567142	106.59290642273398	102.8017862455487	109.09483130933792	111.20581675574621	110.40398426472497	114.06644047720607	110.45302160967481	108.62096631542302	113.49731822532164	119.51236507558451	115.25953197724223	116.42649181688527	118.98067097207353	115.17627708976926	116.54037254848781	121.67022687381845	117.8679621274284	119.85746878044753	125.76016614525516	125.13507721498075	124.21725734409084	125.52292359418927	127.50615564853054	128.40077267484901	127.48214365705583	128.94316751710403	132.35680717788711	131.67806533174081	131.019201902833	130.84327659243741	143.70102208782697	135.75994056211994	141.40559257621703	141.62487651525652	134.33251834441054	143.08749375880706	138.6080366631904	143.50744249573674	150.7636715093175	141.99618368516093	150.1213393357927	148.00652178030887	151.92362004995897	154.80585980302351	153.4858643535712	169.59198325538642	156.25707671588515	166.73206225588439	158.20596066639237	165.12611624780536	155.26607249293878	164.89432490088075	174.09967104641001	171.61639206415373	172.13316081708209	174.42271699444115	171.47190846904704	179.45913067801965	179.02750757387602	183.29795449220217	186.05005886129413	175.9216016107481	191.99599297336781	187.1147666409876	189.24219640568685	188.50484620210267	185.43965432600803	188.30346888815856	197.54918772657396	204.80899924796202	206.81094267501408	205.05912912966892	200.09948422649782	197.98570658088673	217.41517434539327	224.77554727934032	216.88837343310018	214.10757280758568	224.80807250801735	233.67971947428154	226.16200854857601	223.66172853319446	231.12086755889564	228.01900652685174	237.81195975747949	244.16142533293996	238.3318916520312	236.64936383708098	236.56511032471687	243.55001215967044	237.00725117066602	257.49186951199988	260.47191832812462	257.9373812242477	273.7602664981473	271.33134346538026	286.09887754959726	306.24933297224669	299.63967414868733	323.10116660421443	322.85695182382659	318.96792443322204	338.67281467246704	351.91910614626522	347.53165000798703	354.95065181739881	378.15406999628493	406.01638407547347	460.90227276733583	499.32048204614716	0	0	0	0	0	Crude rate (per  10,000 population) 
ISR (oberserved / expected) * 100
Residual vs. observations
6	6	8	6	9	7	8	10	6	6	9	13	8	13	23	18	6	7	6	7	8	6	6	7	8	14	7	6	21	6	7	23	11	25	10	13	8	7	29	10	16	9	9	9	16	13	33	34	18	44	13	15	12	18	37	30	17	9	19	16	14	14	14	16	12	13	211	12	18	17	21	10	16	12	59	18	30	41	13	22	24	13	20	28	20	31	12	39	53	31	32	57	49	21	28	34	27	29	23	19	122	18	69	36	85	29	21	64	23	114	39	154	30	31	38	49	22	72	50	17	37	57	67	19	139	73	158	40	39	37	118	35	64	38	22	99	79	32	88	213	68	34	59	107	50	129	77	397	63	65	123	94	51	85	47	73	51	154	74	56	64	212	68	215	16	51	132	132	33	131	543	48	54	192	182	194	212	114	62	146	84	61	133	189	66	125	383	119	333	66	121	122	65	129	92	384	189	47	114	247	94	213	51	293	98	296	142	319	50	197	301	143	183	341	283	113	265	360	247	180	290	523	229	328	71	119	318	542	369	684	119	324	398	403	311	137	354	270	289	434	103	99	588	507	121	161	150	313	147	155	136	168	637	299	530	308	997	219	183	174	470	346	131	315	419	326	863	791	0.26143240560376579	0.24064961457260425	0.30744249937133006	0.25717172961311707	0.2992567601678342	0.4777851373718125	0.2653333276633294	0.49132776386126853	-0.17677230712779224	0.20006579464504881	0.33362945671834954	0.17291392776332515	0.51572602620207419	0.32068502642042773	0.19369167005899968	0.35975933193458509	5.5950409114323918E-2	0.21928812458389046	2.5113179446934808E-2	0.15802281483586533	0.20729535402199062	8.2854755945382053E-2	-0.10325263601949253	0.11696165114184254	-8.5586922227456341E-2	3.514936080973996E-2	-9.7761770179502605E-2	1.3346359666094543E-2	0.52231167321797756	-0.10220783491627294	0.47349907345497044	-0.21706443041166423	3.9681675027791741E-2	0.24206635062887116	-0.34692290746682275	5.6206199521019684E-2	0.40321886902069437	0.21403211377754694	0.16032805214947921	0.17500595891311477	-8.2799325068641849E-2	0.43691607486772099	0.2755772859158121	-0.29656698649031554	0.1573699711454779	-0.4068381702524384	0.17013736418791936	7.2242225340559685E-2	0.23344651203640865	0.46620280285482707	-2.6715330564105244E-2	-0.23273208756803143	0.25494791217870372	-1.7396876346442269E-2	-1.6737875185032891E-2	0.68500326353256469	0.27592179288416219	-0.62489493304281751	-0.16184999640881514	0.43361881299206217	-0.34007578433110908	-0.27339491560674745	0.15666771252699263	0.12075755980082192	-2.5829909018845854E-2	-0.84326513565737216	0.33585909987706231	-0.85964883105498302	1.0489181123692184	0.52964852178630295	0.44871530640624968	0.58439542353011475	-0.22435840543827723	-0.79341850848654261	-0.41084358467040261	-0.92527206374149173	5.6752801579879275E-2	0.54774835868736815	8.1224212982757393E-2	-0.57045196443242574	0.63436722599920969	-1.2134585757450154	0.84835925179820393	-0.71216483374472261	1.1374833289978667	-0.56740964135320837	-1.5858080527114709	8.8120224592501017E-2	6.3729383638403192E-2	1.022865330864505	-0.60187926708085371	1.4997956231121705	-0.23519203859044069	-1.0150905179228573	0.10319992117022281	-0.3850875989694913	-2.1639855198934868	1.0603354946522856	-1.5528010532832823	-0.77208511790017553	-0.14183736505980704	-1.2978690752631721	-1.7779535315838757E-2	-0.69254043673610255	0.43263659762120454	-0.98976511338823769	-0.8693476949446648	-0.73613962168285241	-0.4490707993284957	-1.0009538903865689E-2	-1.0878351032625062	0.64484469010923107	-1.0443236225030148	-1.2872800647572618	-3.4091240894623098	-0.32455464136594969	-0.55867113888980668	0.68953691512750481	0.77996532276351616	-2.6653906680283797	-0.27145599319318592	-0.12289119377071245	-0.2215772777701801	-2.7868262348021346	0.18773393548875106	0.18592990698329004	0.9053038289472255	1.9923742547965873	-2.5867384318689517	-1.2025849797868773	-0.63841840730823662	-2.6888808684948486	-7.4198980904029099E-2	-3.9445853768511512	-2.5306635471341252	-0.27967919531727148	-1.8655204122587037	-0.62528422686507668	-0.9567793470094017	-0.18230496600145329	-3.8466540612524796	-2.4451486184680675	-2.616065733601701	-0.66684745843841142	-2.2263080248193745	1.5430569786114745	-1.1099582198480249	-0.48998518365343102	-1.0076046677248627	0.51092460887561231	-0.47841383889010558	-0.87336798589979026	-2.6412701908712961	-0.98029261518321675	-4.0277997191016084	-0.92259470264158949	-2.5400692779159328	0.63344083863320577	-0.16216034485637465	-4.0222295943120656	0.95517068645787617	3.003704030166972	1.2985597862826666	4.4757481466167803	-0.99230492353143518	-3.2833622131055051	-2.3548273952570753E-2	5.8932384175564607	1.1420377036975111	-0.20756502658807108	2.1847960098489807	-3.5381510690755107	-2.7372914313610863	2.0975971482346694	-2.85204699758674	-2.1365505862344349	3.3192449650654794	-0.30677046381474327	-2.9575509822259392	-1.7829619098871063	-0.49983617799158253	-0.15280510292879512	-1.2256420427278982	-1.2708414381198452	0.30397460192213543	-1.7247180226834189	-2.8478071511241296	-4.1340545476412274	7.6223521660975564	-1.342877247656503	4.0492158821133728	2.5401084882224438	-5.313958641971368	2.5867508761210445	-2.0804551080787803	0.70920773967020523	4.7108356729596039	-5.4631642404470995	0.15082996023033957	-3.8310547143515521	-9.8769434592327343E-2	2.0133789630941408	-0.68883295862727323	14.37799186366621	-0.84016751741407347	9.6035018909014411	0.35971314726003811	1.2094738170318067	-10.075836356752177	-1.4547735284386079	7.5984278264770637	3.2042430708651182	1.5148394586428253	3.5275402666200648	-2.0755437534858174	2.3264634492072673	1.6958062895954811	5.8158953619627596	8.5650083371850769	-4.6940117640575068	4.8912123251706134	-0.67019881180218022	-0.13538284642416443	-2.1357570831006569	-5.9140326518789834	-3.7421560346014928	2.8592838029260292	7.8345509574769494	8.6138529526422474	5.4113674453743386	-3.284323875083544	-5.6907266387918014	7.5383817239593895	12.555441507109407	8.941219402154843E-2	-3.9539000252035805	2.8567095865405747	10.600082444496536	1.7958961259739965	-3.0754048001388696	2.530260236148564	-3.2768105089234041	6.2594149036541751	9.0868889089869072	-1.4767840705121955	-3.4556464388467418	-4.9629644037832747	-0.70416621870791118	-7.3861713764966623	1.2239426378945382	1.4664038440492959	-3.1479577602435143	7.9136464768480437	-1.3742213089527127	1.4184053843459878	11.94995771864393	-1.950032542788108	2.5868188946725468	-1.2218980390102843	-12.959448659077623	1.5965735680723583	-2.4288022846590707	-7.9034825012836905	-1.236646225049185	-2.6317490481798131	3.4807685731672109	-5.456468771125742	-6.0287087116225848	Observations
Residual (ISR - y=2.1964x - 0.2242)
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