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INDEPENDENT SCIENTIFIC ADVISORY COMMITTEE (ISAC) 
PROTOCOL APPLICATION FORM 

 
PART 2: PROTOCOL INFORMATION 

 
Applicants must complete all sections listed below 

Applications with sections marked ‘Not applicable’ without justification will be returned as invalid 

A. Study Title (Max. 255 characters, including spaces) 
 
A cohort study examining access to NHS weight management services using routine data from primary and 
secondary care 
 

B. Lay Summary (Max. 250 words)  
 
Background 
 
Obesity is a major health issue associated with many health problems costing the National Health Service (NHS) 
billions. Public health programmes are very important to prevent overweight and obesity but for those who are 
already living with obesity, effective treatments are needed to improve health. Weight management (WM) 
services available in the NHS include community-based lifestyle programmes, specialist medical WM services, and 
surgical treatment (bariatric surgery) for those living with the most severe and complex obesity. These NHS 
services, however, are not consistently available in all areas of the country, and the number of bariatric surgery 
operations undertaken nationally is lower than other European countries. We know that not everyone who is 
eligible for NHS WM services are able to access them, but we don’t know which groups of people are more likely 
to get access.  
 
Purpose of the study 
This study will 1) describe the characteristics of people with overweight and obesity in England, and 2) determine 
which groups within this population are more/less likely to get access to NHS WM services including bariatric 
surgery.  
 
Potential importance of the findings 

Given the current obesity problem, its associated health risks and healthcare costs, it is important that strategies 
to reduce overweight and obesity levels are available and delivered. This research will provide information about 
which groups are most under-served by NHS WM services. This will help to inform future planning of services to 
improve fairness of access.  
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C. Technical Summary (Max. 300 words) 
 
Aims and Objectives 
This study aims to describe the characteristics of people with overweight and obesity in England who are eligible 
for NHS weight management (WM) services including bariatric surgery, according to national guidance, and 
determine predictors of access to these services. We will also investigate trends in bariatric surgery before and 
after the transfer of commissioning responsibility from NHS England to Clinical Commissioning Groups in April 
2017.  

Exposures and Outcomes 
The primary exposure is people with a diagnosis of overweight and obesity in England during the study period 
(January 2007-latest CPRD update), and the outcomes are a) referral to NHS WM services and b) undergoing NHS 
bariatric surgery.  

Methods 
This study includes both descriptive and hypothesis-testing elements using retrospective cohort and cross-
sectional designs. Hospital Episode Statistics (HES) will be used to cross-check bariatric surgery recorded in CPRD.  

Data analyses 
Descriptive statistics will summarise demographic and clinical characteristics of the overall study cohort. The 
provision to need ratios for outcomes a) and b) will be descriptively calculated (number within the cohort with 
each outcome compared with the total number eligible for these services according to national guidance), and 
stratified by demographic and clinical characteristics. Proportions and Confidence Intervals will be calculated using 
a Poisson model. Cox regression will estimate time to event data including predictors for both outcomes a) and b). 
An interrupted time series approach will investigate the trend in bariatric surgery levels before and after the 
transfer of commissioning responsibility. Segmented linear regression will estimate changes in levels and trends 
after the transfer. Cox regression will be repeated on two separate cohorts of patients – a pre-intervention and 
post-intervention cohort.  

 

D. Outcomes to be Measured 
 

a) Referral to weight management services (primary care-based or hospital-based) 
b) Undergoing bariatric surgery  

 
 



                                             

 ISAC Protocol Application Form March 2019 3 

E. Objectives, Specific Aims and Rationale 
 

Objective:  
To describe pathways of access to NHS weight management services in people with overweight and obesity and 
determine the patient and GP practice factors associated with an increased likelihood of referral to these services. 
Specific aims:  

1) Identify and describe the demographic and clinical characteristics of people with a diagnosis of overweight 
and/or obesity in primary care in England since 2007 (the publication of the first National Institute for 
Health and Care Excellence (NICE) guidance for obesity) 

2) In people with a diagnosis of overweight and obesity, identify the number of a) referrals for NHS weight 
management services and b) primary NHS bariatric surgery operations carried out in England and compare 
these with the number who would be eligible for these interventions according to NICE guidance  

3) Identify patient and GP practice predictors of time to a) referral to NHS weight management services, and 
b) treatment with bariatric surgery 

4) Compare trends in bariatric surgery before and after April 2017 (transfer of commissioning responsibility 
for bariatric surgery from NHS England to Clinical Commissioning Groups (CCGs)  

Rationale: 
In England, 63% of the adult population are living with overweight or obesity (body mass index (BMI) ≥25 kg/m2), 
and 3% live with severe obesity (BMI ≥40 kg/m2) (1). Excess weight is associated with a multitude of health 
problems which cost the NHS billions (2, 3). Effective interventions are needed to both prevent overweight and 
obesity and treat those currently living with obesity. A tiered approach to NHS weight management (WM) services 
exists in England including tier 1 (population health preventative interventions), tier 2 (lifestyle WM services), tier 
3 (specialist WM services) and tier 4 (bariatric surgery). Not all areas of the country have access to NHS tier 2 or 3 
WM services and there is no national registry of these services, meaning little is known about who accesses them 
and how this compares to NICE guidance. Previous research, however, suggests that access to primary care WM 
interventions is low (4). Bariatric surgery (tier 4) is a NICE recommended clinical and cost-effective treatment for 
severe and complex obesity (5-7). However, access to and provision of bariatric surgery is limited in the UK (8).  

Given the scale of the current obesity problem, and its associated disease burden and healthcare costs, it is 
essential that strategies to reduce overweight and obesity levels are available and delivered. Little is known about 
the factors influencing access to WM services; however, this information is crucial to improve the equity of 
accessing effective care for people with overweight and obesity. This study will investigate pathways of access to 
NHS WM services in people with overweight and obesity and determine the patient and GP practice factors 
associated with an increased likelihood of referral to these services.  
 

F. Study Background 

Over 1.9 billion adults worldwide suffer from overweight and obesity, with rates of obesity tripling since 1975 (9). 
In England, 63% of the adult population are living with overweight or obesity (1). Excess weight is associated with 
an increased risk of type 2 diabetes, cardiovascular disease, certain cancers, depression, reduced quality of life, 
and premature death (10-15). In 2006-7, the cost of overweight and obesity to the NHS was estimated at £5.1 
billion, and by 2050, is forecast to be £9.7 billion (2, 3). Effective public health initiatives are critically important to 
prevent future overweight and obesity, however, experts agree these are not sufficient to achieve weight loss in 
those already suffering with obesity, particularly those with severe and complex obesity (BMI of ≥40 kg/m2, or 35-
40 kg/m2 with another significant health problem that could be improved by weight loss), who are at the highest 
risk of morbidity and premature death (1, 16, 17). In 2018, 3% of adults in England were reported to have a BMI 
≥40 kg/m2, and data from the USA indicate that 40% of the total healthcare costs of overweight and obesity can 
be attributed to the 8% of the US population with a BMI ≥35 kg/m² (1, 16, 18). Thus, government-supported public 
health initiatives are urgently needed to prevent people living with overweight and obesity as well as effective 
clinical interventions for those who already living with obesity, to reduce associated morbidity and healthcare 
costs (16). 
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In England, there is a tiered pathway of WM services in the NHS, which include population-wide strategies to 
reduce overweight and obesity (tier 1), lifestyle WM services (tier 2) which can include group-based interventions 
and/or individual support from community-based health professionals, and ‘tier 3’ specialist multi-disciplinary 
WM services (often based in secondary care) (17, 19, 20). The National Institute for Health and Care Excellence 
(NICE) recommends NHS-funded lifestyle WM services for people with a BMI ≥30 kg/m²  and ≥25 kg/m² where 
capacity, although lower BMIs can be considered for people of certain minority ethnic groups who are at an 
increased risk of developing weight-related co-morbidities (21, 22). Tier 3 multidisciplinary specialist services are 
recommended for people with severe and complex obesity (22, 23). From tier 3, there is the opportunity where 
appropriate to be referred into ‘tier 4’ for assessment of bariatric surgery (8). Bariatric surgery is the most 
clinically effective treatment when combined with behaviour change and dietary management in people with 
severe and complex obesity (5). Comparative studies show consistently that bariatric surgery leads to greater 
weight loss and improvement in control of type 2 diabetes, compared with lifestyle interventions or drug therapy 
alone, and is also cost-effective (5-7). NICE recommends bariatric surgery and appropriate long-term behavioural 
and dietary support be considered for people with severe and complex obesity, that have been unable to achieve 
adequate or sustained weight loss through non-surgical interventions alone (17). In addition, it can be considered 
as a first line treatment for those with a BMI ≥50 kg/m². NICE also recommends that bariatric surgery can be 
considered for people at lower BMIs with recent-onset type 2 diabetes mellitus. 

Not all regions in England have access to tier 2 and 3 WM services and some areas are known to set variable 
referral criteria (different to NICE recommendations) for patients to move between tier 2, 3 and 4 services. The 
number of referrals made to tiers 2, 3 and 4 services nationally is not known, as currently there is no national 
registry for tier 2 and 3 services (23, 24). Previous research undertaken in CPRD between 2005 and 2012 reported 
low access to primary care WM interventions, which included brief GP advice, prescriptions for WM drugs, and 
referrals to WM services (4). Approximately 60% of people with a BMI ≥40 kg/m² did not have any WM 
intervention recorded during the study period, and this rose to 90% in those with a BMI 25-29.9 kg/m². In terms of 
WM referrals specifically, only around 17% of people with a BMI ≥40 kg/m² received a referral, dropping to 3% in 
those with a BMI 25-29.9 kg/m². BMI category, female gender, increasing age, socioeconomic deprivation and the 
presence of heart disease, type 2 diabetes, and depression were associated with greater access to WM 
interventions overall, however, predictors of receiving a WM referral specifically were not reported. Bariatric 
surgery rates in the UK are low compared with other European countries and are far below clinical need (8, 25). 
Rates and clinical outcomes of bariatric surgery have previously been investigated in CPRD studies, however to our 
knowledge there is no data on which groups are more likely to undergo bariatric surgery within the eligible 
population (26-29). 

There have been some important changes in the landscape since the above research on primary care WM 
interventions and bariatric surgery was conducted by Booth et al (4). The Quality and Outcomes Framework (QOF) 
is a voluntary incentive programme that financially rewards GP surgeries in England for good practice (30). In 
2015/16 “establishing and maintaining a register of patients aged ≥18 years who have a recorded BMI of ≥30 
within the previous 12 months” was incorporated as an indicator into QOF for which GP surgeries could receive 
points (31). The impact of the incorporation of this indicator into QOF on access to WM services is not known. 
Another development was the transfer of commissioning responsibility for bariatric surgery from NHS England to 
CCGs in April 2017 (32). There has been concern that this will have had an impact on patient access to bariatric 
surgery, however, the actual impact of this change is not known (33). 
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G. Study Type 
 
A descriptive study will be undertaken for aims 1 and 2 summarising the demographic and clinical characteristics 
of people with overweight and obesity (aim 1), and the number referred for WM services and bariatric surgery 
compared with the number eligible for these services according to NICE guidance (aim 2). A hypothesis testing 
study will be used for aims 3 and 4 to investigate whether WM treatment pathways differ according to patient and 
GP-practice characteristics (aim 3), and whether there is any difference in bariatric surgery trends before and after 
the transfer of commissioning responsibility for bariatric surgery from NHS England to individual CCGs in April 
2017 (aim 4). 
 

H. Study Design 
 
This study will use both cross-sectional (aims 1 and 2) and retrospective cohort (aims 3 and 4) designs to address 
the research aims.  
 

I. Feasibility counts 
 
Counts in CPRD GOLD (prevalent cases): 

 Patients with a diagnosis of overweight/obesity during the study period with 1 year of up-to-standard 
registration before index date: 2,332,949 

 Having bariatric surgery after index date: 4,158 
 Having WM referral after index date: 57,262 
 Patients in above cohort with index BMI > 40: 122,617 
 BMI > 40 and bariatric surgery: 2,494 
 BMI > 40 and WM referral: 11,535 

 
Counts limited to incident cases (first ever diagnosis in study period) in CPRD GOLD: 

 Patients with a first ever diagnosis of overweight/obesity during the study period with 1 year of up-to-
standard registration before index date: 1,052,460 

 Having bariatric surgery after index date: 1,885 
 Having WM referral after index date: 48,510 
 Patients in above cohort with index BMI > 40: 16,911 
 BMI > 40 and bariatric surgery: 141 
 BMI > 40 and WM referral: 971 
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J. Sample size considerations 
 

Sample size calculations are based on feasibility counts of incident cases (see section I.) 

Weight management referrals as outcome:  

A previous study by Booth et al (4) reported the “hazard” of being referred to a WM service in the obesity class 1 
group compared to the overweight group to be 2.12. Based on this estimate, assuming 80% power, alpha 0.05, 
and an overall event rate of 4.6% (48,510/1,052,460 based on our feasibility counts in CPRD GOLD – see section 
I), we would need a sample size of 1209 in our study to estimate the same effect.  

Bariatric surgery as outcome: 

A previous study by Booth et al (26) reported the “hazard” of undergoing bariatric surgery in women with 
obesity aged 35-54 years compared to women with obesity aged 20-34 to be 3.1. Based on this estimate, 
assuming 80% power, alpha 0.05, and an event rate of 0.18% in the total cohort (1885/1,052,460 based on our 
feasibility counts in CPRD GOLD), we would need a sample size of 13,626 in our study to estimate the same 
effect.  

However, we will be limiting the bariatric surgery analysis to people within the overall cohort who meet the NICE 
criteria for bariatric surgery (BMI ≥40 kg/m² or BMI 30-40 kg/m² with a relevant co-morbidity, see section L). Our 
feasibility counts show that in people with BMI ≥40 kg/m², the event rate is 0.83% (141/16,911). Using this event 
rate, we would need a sample size of 2,955. 

Our feasibility counts in CPRD GOLD indicate there are 1,052,460 patients (incident cases) who meet the study 
inclusion criteria (BMI ≥25 kg/m²), and 16,911 within this cohort with a BMI ≥40 kg/m². Thus, our study will be 
very well-powered for both outcomes (using either event rate for bariatric surgery and anything in between). 
Analyses using prevalent cases will be even more well-powered (2,332,949 patients who meet the inclusion 
criteria, 122,617 with BMI ≥40).  

 

K. Planned use of linked data (if applicable): 
 
We will require access to HES Admitted Patient Care data to include ICD-10 diagnostic codes for obesity and OPCS-
4 procedure codes for bariatric surgery to validate the recording of bariatric surgery in CPRD. We will also require 
linkage to the Index of Multiple Deprivation (patient-level), and Rural-Urban classification (practice-level), to 
investigate whether variations in socioeconomic status and rurality influence access to weight management 
services. 
 
Patient benefit 
Data from this study will provide important information on inequalities in access to weight management services. 
This data will be useful for policy makers in commissioning and designing services to improve equity of care. This 
work is part of a larger project investigating barriers to accessing weight management services in people living 
with obesity which will lead to improved knowledge for health professionals and policymakers with regards to 
improving and streamlining weight management services for patients with obesity.  
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L. Definition of the Study population 
 

Inclusion criteria 
Patients who have been registered with a GP practice for at least one year will be included in the study if since 
January 2007 (the publication of the first NICE guidance for obesity) they have: 

 A recorded BMI ≥25 kg/m2 OR 
 A recorded BMI ≥23 kg/m2 in people of Black African, African-Caribbean and Asian ethnic groups OR 
 A recorded diagnosis of overweight or obesity as per READ codes AND 
 Are aged ≥18 years at the time of eligible BMI recording or diagnosis of overweight/obesity 

Exclusion criteria 
 Patients who have been registered with a GP practice for less than one year 
 Patients that do not have an eligible BMI or diagnosis of overweight/obesity recorded within the study 

period (January 2007 – latest CPRD dataset) 
 Patients who are <18 years of age at eligible BMI recording or diagnosis of overweight/obesity 
 Patients who were recorded to have undergone bariatric surgery prior to diagnosis with 

overweight/obesity.  

For the analyses relating to bariatric surgery, people with severe and complex obesity (potentially eligible for 
bariatric surgery according to NICE guidance) defined as: 

 A recorded BMI ≥40 kg/m2 OR  
 BMI 35-39.9 kg/m2 AND one of the following recorded co-morbidities: 

o Type 2 diabetes 
o Hypertension 
o Coronary heart disease 
o Obstructive sleep apnoea 
o Asthma 
o Chronic musculo-skeletal problem on daily medication (such as OA, back pain, knee pain, exclude 

those with inflammatory conditions only) 
o Gastro-oesophageal reflux disease (GORD) 
o Liver disease  
o Polycystic ovary syndrome (PCOS) 
o Fertility problems 
o Depression  
o Anxiety  
o Idiopathic intracranial hypertension OR 

 BMI 30-34.9 kg/m2 AND type 2 diabetes diagnosed within the last 10 years OR 
 BMI 27.5-34.9 kg/m2 in people of Black African, African-Caribbean and Asian ethnic groups AND type 2 

diabetes diagnosed within the last 10 years OR 
 A recorded diagnosis of severe obesity as per READ codes 

 

M. Selection of comparison group(s) or controls 
 
No control population is required for this study. All analyses (detailed in section O.) will be undertaken within the 
study population (people with overweight and obesity). 
 
 

N. Exposures, Outcomes and Covariates 
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Aim 1 

Population: People aged ≥18 years of age in England who have been registered with a GP practice for at least one 
year. 

Outcome: People with a diagnosis of overweight or obesity in primary care, defined as a recorded BMI ≥25 kg/m² 
or a diagnosis of overweight or obesity as per READ codes since January 2007.  

Covariates: Demographics: Age, gender, ethnicity, level of deprivation of patient, geographical region of GP 
practice by strategic health authority, rural-urban classification of GP practice.  

Clinical characteristics: BMI, smoking status, co-morbidities (Type 2 diabetes including date of diagnosis, 
hypertension, coronary heart disease, obstructive sleep apnoea, asthma, chronic musculoskeletal pain on daily 
medication, gastro-oesophageal reflux disease, liver disease, polycystic ovarian syndrome, fertility problems, 
depression, anxiety, idiopathic intracranial hypertension) 

Aim 2 

a: Population: People with a diagnosis of overweight or obesity in primary care (as defined above) since January 
2007.  

Outcome: Referred for NHS WM services (to include community-based and/or secondary care-based services) 
(YES/NO) after first eligible BMI measurement or diagnosis of overweight/obesity up until the latest CPRD update.  

b: Population: People within the cohort identified in a. with severe and complex obesity (potentially eligible for 
bariatric surgery according to NICE criteria, see definition in section L).   

Outcome: Underwent NHS bariatric surgery (YES/NO) after first eligible BMI measurement or diagnosis of severe 
obesity up until the latest CPRD update. 

Covariates: As per aim 1 

Aim 3 

a: Exposure: People with a diagnosis of overweight or obesity in primary care (as defined above) since January 
2007.  

Outcome: Patient and GP-practice predictors of time to referral to NHS WM services from first eligible BMI 
measurement or diagnosis of overweight/obesity up until the latest CPRD update. 

b: Exposure: People within the cohort identified in a. with severe and complex obesity (potentially eligible for 
bariatric surgery according to NICE criteria).   

Outcome: Patient and GP-practice predictors of time to treatment with bariatric surgery from i. first eligible BMI 
measurement or diagnosis of severe obesity, and ii. first referral to NHS WM services up until the latest CPRD 
update. 

Covariates: As per aim 1 

Aim 4 

Exposure: Time – April 2017 (the transfer of commissioning responsibility for bariatric surgery from NHS England 
to CCGs). 
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Outcome: Trends in bariatric surgery levels  

Covariates: As per aim 1 
 
O. Data/ Statistical Analysis 
 
Aim 1: Descriptive statistics will be used to describe the demographic and clinical characteristics of people with 
overweight and obesity in primary care in England since 2007 (the publication of the first NICE guidance for 
obesity). Means, standard deviations (SD), medians and inter-quartile ranges (IQR) will be reported by BMI group, 
demographic group, and by year. 

Aim 2a: The provision to need ratio will be descriptively calculated for NHS WM services, with the numerator the 
number of people with overweight and obesity who have been referred to WM services, and the denominator the 
total number of people with overweight and obesity who would be eligible for referral to WM services according 
to NICE guidance.  

2b: The provision to need ratio will be descriptively calculated for bariatric surgery, with the numerator the 
number of people with severe and complex obesity (as previously defined in section L) who underwent NHS 
bariatric surgery, and the denominator the total number of people with severe and complex obesity (potentially 
eligible for bariatric surgery according to NICE guidance) in primary care.  

The provision to need ratios for a. and b. will be stratified by year (up to the latest update of CPRD), demographic 
and clinical characteristics. Rate Ratios and Confidence Intervals will be calculated using a Poisson model.  

Aim 3: Cox regression will be used to estimate time to event data including predictors. Outcomes of interest 
include a. time to referral for WM services, and b. time to treatment with bariatric surgery. The proportional 
hazards assumption will be checked using Schoenfeld residuals. The incident date is the first eligible BMI recording 
or diagnosis of overweight or obesity after January 2007. Covariates to be included in the model include patient 
factors (age, gender, ethnicity, deprivation level, BMI, co-morbidities), GP-practice factors (rurality, geographical 
location according to SHA), and whether there is an NHS bariatric surgery centre located within the SHA). BMI will 
be treated as a time-varying exposure within the Cox model. Patients will be censored on date of the outcome of 
interest, date of death, date of loss to follow up, or end of study period. 

Aim 4: An interrupted time series approach will be used to investigate the trend in bariatric surgery levels 
(outcome) before and after the transfer of commissioning responsibility for bariatric surgery in April 2017 
(intervention). The number of bariatric surgery operations will be measured at monthly intervals over the study 
period (2007 through to latest CPRD update). Controlling for baseline level and trend, segmented linear regression 
will estimate changes in levels and trends after the change in commissioning responsibility. The regression model 
will include terms to estimate the pre-existing level for the outcome in the first month of the observation period 
(intercept), trend in the outcome before the intervention was introduced, change in level of the outcome after the 
intervention, and change in trend after the intervention. The model can cope in situations when the intervention 
takes time to affect the outcome (lag times), and in this situation we will consider taking that time period out of 
the analysis. We will include an extensive pre-intervention period to control for biases in level and trend at 
baseline. Cox regression will be used to obtain incidence rates for the outcome of time to treatment with bariatric 
surgery (as described in Aim 3). Analyses will be repeated on two separate cohorts of patients – a pre-intervention 
cohort and post-intervention cohort.  
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P. Plan for addressing confounding 
A priori, we intend to adjust for all potential relevant confounders and covariates using the most recent recorded 
data after first eligible record of overweight/obesity and prior to the outcome of interest (WM referral/bariatric 
surgery) based on the available literature. We do not wish to make any decisions about accepting covariates that 
do not appear to influence the model in case these are in fact chance findings. We feel that given the size of the 
dataset there are sufficient numbers that this should not introduce any systematic bias to the model. We will 
consider the following covariates:  

Patient-level: Age, gender, ethnicity, Index of Multiple Deprivation, BMI, smoking status, co-morbidities (Type 2 
diabetes, hypertension, coronary heart disease, obstructive sleep apnoea, asthma, chronic musculoskeletal pain 
on daily medication, gastro-oesophageal reflux disease, liver disease, polycystic ovarian syndrome, fertility 
problems, depression, anxiety, idiopathic intracranial hypertension) 

GP practice-level: Strategic health authority (SHA), Rural-Urban classification 
 

Q. Plans for addressing missing data 

Data from all patients with a first ever diagnosis of overweight and obesity in primary care during the study period 
will be included, and missing data will be managed using multiple imputation by chained equations. The 
cumulative effect of missing data in several variables often leads to exclusion of a substantial proportion of the 
original sample, causing a loss of precision and power. To overcome this bias multiple imputation allows for the 
uncertainty about missing data by creating several plausible imputed datasets and appropriately combining their 
results using Rubin’s rules. We include all covariates (as listed earlier) in the multiple imputation process, together 
with the outcome variable as this carries information about missing values of the predictors. The dataset will be 
scrutinised to determine the patterns and quantity of missing data and any reasons for, or associations with 
missingness. Potential auxiliary variables will be identified and incorporated into imputation models in order to 
reduce bias introduced by missing data. Sensitivity analyses will be conducted to determine if the estimates would 
have varied in case the assumption that the data are missing at random was violated.  
 
R. Patient or user group involvement 
 
A patient and public involvement (PPI) group consisting of people living with obesity and bariatric surgery are 
advising on a wider project to investigate barriers to accessing weight management services, of which this study is 
one part. Patient members are also part of the Expert Scientific Steering Group advising on this wider project. 
Patient advisors have specifically provided input on which covariates to collect within this study.  
 

S. Plans for disseminating and communicating study results, including the presence or absence of any 
restrictions on the extent and timing of publication 

 
We plan to publish our findings in a clinical peer-reviewed journal. We will also present our findings at relevant 
national and international clinical conferences, as well as national obesity advocacy group meetings. 

Conflict of interest statement: We declare no conflicts of interest. 
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T. Limitations of the study design, data sources, and analytic methods 
 
A previous CPRD study investigating access to primary care weight management interventions between 2005 and 
2012 reported that only 45% of patients had a BMI recording, which may have introduced selection bias (4). It has 
been suggested that weight/BMI data are not likely to be missing at random and the probability of having weight 
recorded in primary care is associated with demographic and clinical factors (34, 35). Booth et al reported that 
people with higher BMIs were more likely to have their BMI recorded (36). However a study in CPRD between 
1990-2011 noted that completeness of BMI records improved over time (35). BMI recording is likely to have 
improved further since this time due to the changes in QOF in 2015/16 to maintain a register of patients with a 
BMI ≥30 kg/m² (31). As shown by our feasibility counts and sample size calculations (sections I. and J.), there are 
more than enough patients who meet the inclusion criteria for our study (a diagnosis of overweight or obesity); 
the study will thus be well-powered. We will undertake sensitivity analyses to model different scenarios of under-
reporting of BMI (34). 
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