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1. PROJECT TITLE 
SYSTEMATIC REVIEW AND INTEGRATED REPORT ON THE QUANTITATIVE, QUALITATIVE AND ECONOMIC 
EVIDENCE BASE FOR THE MANAGEMENT OF SEVERE OBESITY [CLASSES II AND III OBESITY (BMI 
≥35kg/m2)] 
 
2. SUMMARY OF RESEARCH 
Background: Over BMI 35kg/m2 obesity-related co-morbidities, and economic consequences greatly 
increase. Systematic review evidence on the feasibility/acceptability and (cost) effectiveness of weight   
management for BMI ≥35kg/m2 is lacking. 
Objective: Synthesise the quantitative, qualitative and economic evidence, and develop an economic 
model to inform weight management programmes for people with BMI ≥35kg/m2. 
Design: 5 systematic reviews (SRs) on behavioural interventions, licensed pharmacotherapy and bariatric 
surgery weight loss/maintenance for adults BMI ≥35kg/m2 (1) SR1 – long-term randomised controlled trials 
(RCTs); (2) SR2 – long-term randomised and non-randomised studies conducted in UK; (3) SR3 - qualitative 
and mixed-methods research on patient/provider experiences with interventions; (4) SR4 - economic 
evaluations of interventions; (5) SR5 – long-term RCTs behavioural and/or drug interventions versus 
bariatric surgery. Economic model (micro-simulation) to estimate long-term costs, outcomes and cost-
effectiveness of promising interventions, behavioural and/or drug interventions versus bariatric surgery. 
Innovative methods utilised to identify effective intervention characteristics and control for variability in 
support provided to comparator groups. 
Search strategy: SRs 1-5 (no language restrictions, study completion 1990 and later): Medline, Embase, 
Cinahl, CCTR, DARE, Psycinfo, NHS EED, Social Science Citation Index will be consulted. Contact 
professional, health and commercial organisations for unpublished studies; trial authors for detailed 
descriptions of intervention and comparator group support, qualitative and process outcomes, and 
outcome data clarification. 
Research strategy: SR1-2,5: Outcomes are weight, cardiometabolic risk factors, disease outcomes, adverse 
events, quality of life. Study quality using Cochrane risk of bias tool and checklist used for NICE reviews. 
Intervention and comparator group support coded using the TIDieR classification, BCT (Behaviour Change 
Technique)-v1 taxonomy, and Campbell and Cochrane Equity Methods Group checklist. Meta-analyses and 
(bivariate) mixed-effects meta-regression analyses to synthesise evidence and explore study, sample, 
intervention and comparator group characteristics associated with outcomes. SR3: feasibility and 
acceptability of interventions from perspective of participants and providers. Coding and thematic analysis 
of qualitative and mixed-methods research. Quality assessment of studies’ conceptual clarity and 
interpretative rigor. Comparison of patterns and associations to give broader narrative and interpretative 
themes. SR4: costs and outcomes for interventions collected. Standard checklists used to assess the quality 
of the economic evaluation. Economic model: data from SRs 1,2,4,5 used to populate the UK Health Forum 
“Obesity Micro-simulation Model”, estimating cost-effectiveness of most promising interventions, including 
bariatric surgery, from an NHS perspective. SRs 1-5 integrated in narrative realist synthesis. 
Expected outputs of research: Evidence to inform guidance on weight management for BMI ≥35kg/m2 and 
future research. At least 5 research papers; conference presentations; summaries for policy makers, health 
professionals, patients and public; online videos and podcasts. 
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Project timetable: Months 0-2: protocol, advisory meeting. Months 2-14: SR1,SR2,SR5. Months 9-14: SR3. 
Months 12-17: SR4, identification of data and population of health economic model. Months 15-17: 
complete analyses, synthesis of SR1-5 and economic model analysis. Months 18-20: advisory meeting, final 
report, conference submissions, peer-reviewed papers. 
Expertise: AA, PA: SRs of obesity treatments. GM, PA, MdB: coding and meta-analysing (behavioural) 
interventions, including comparator group variability in RCTs. DB, LW: economic modelling and evaluations. 
ZS, AA: mixed-methods synthesis. 
 
3. BACKGROUND AND RATIONALE 
There has been a continued increase in severe obesity [denoted here by BMI, body mass index (weight 
kg/(height m)2) ≥35kg/m2] in the UK. As BMI increases, obesity-related co-morbidities, social, psychological 
and economic consequences increase, as does the need for greater support for help with weight loss. 
Current NICE and SIGN guidance on weight management for obesity does not distinguish between obesity 
(BMI 30 to <35kg/m2) and severe obesity (BMI ≥35kg/m2); and public health guidance excludes evidence on 
weight loss programmes for obese people with co-morbidities (1-3). People with severe obesity are 
particularly likely to end up being treated in Tier 3 obesity services (clinical services) in the obesity pathway, 
leading to Tier 4 bariatric surgery (1,4). This implies that Tier 3 services are being created and money is 
being spent without an appropriate evidence synthesis that clarifies what works for people with severe 
obesity (and their co-morbidities). This project seeks to address this issue by evaluating the feasibility, 
acceptability, effectiveness, and cost-effectiveness of interventions for people with severe obesity.  
 
We propose to use state-of-the-art methodology for research syntheses, adopting several methodological 
innovations to generate the most informative evidence, namely (a) code in detail the intervention and 
comparator group behaviour change techniques in weight loss and maintenance interventions; (b) 
incorporate in (bivariate) mixed-effects meta-regression analyses variability in comparator groups to arrive 
at truer estimates of treatment effects (i.e., as if all interventions had been compared against equal 
comparator groups); (c) examine process evaluations, qualitative and mixed-methods data from studies to 
examine the engagement, feasibility, acceptability and appropriateness of interventions; (d) correct for 
dropouts in intervention and comparison groups to provide better estimates of intention to treat analyses, 
where not undertaken by the investigators; (e) use micro-simulation disease modelling methods to predict 
future BMI related disease events, based on the most robust estimates of treatment effect, to generate 
high quality evidence on cost-effectiveness; (f) integrating findings from quantitative and qualitative 
evidence in a narrative realist synthesis. 
 
3.1 Burden of disease 
Data from the 2013 Health Survey for England (5) show that 5% of women and 6% of men have BMI 
≥35kg/m2 to <40kg/m2, and, in addition, 1% of men and 4% of women have BMI ≥40kg/m2. BMI ≥40kg/m2 is 
most prevalent in the 55-64y age group. 6% of women in the most deprived group have BMI ≥40kg/m2, 
compared to 2% in the least deprived group. For men 1% of both most and least deprived groups have BMI 
≥40kg/m2.  
 
Data from Scotland, Wales and Northern Ireland (6-8) generally confirm this pattern for BMI ≥40kg/m2 – 
most prevalent in the 55-64y olds, more common in women than men, particularly women from deprived 
communities. Similar breakdown data for BMI ≥35kg/m2 to <40kg/m2 are not available.  Present data from 
the English National Obesity Observatory do not provide comparable data for severe obesity in ethnic 
communities, making allowance for the different BMI cut-offs (9). 
 
Increased disease risk from severe obesity 
The Prospective Studies Collaboration (10) has shown that each 5kg/m2 higher BMI above BMI 22.5-
25kg/m2 was associated with 30% higher overall mortality; 40% higher vascular mortality; 60-120% higher 
diabetic, renal and hepatic mortality; 10% higher cancer mortality; and 20% higher respiratory mortality. 
For people with BMI 40-45kg/m2 median survival was reduced by 8-10 years, compared to BMI 22.5-
25kg/m2. Using 2003-2010 National Health and Nutrition Examination Survey data, Grover and colleagues 
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(11) found that healthy life-years lost were at least 2-4 times greater than years of life lost for each 
bodyweight category. 
 
The increasing trend of obesity BMI ≥40kg/m2 in England has significant implications for health services, 
with the much greater risk of type 2 diabetes. Health service costs in 2010-2011 were already £8.8billion/y 
with indirect costs of £13billion for type 2 diabetes (12). 
 
In the UK, the Million Women Study found significant increases in the risk of, and length of, hospital 
admission with increasing BMI (13). Women with BMI ≥35kg/m2 had the most marked increase in hospital 
admissions compared to BMI ≤25kg/m2 (for knee replacement relative risk RR 7, venous thromboembolism 
RR 3, atrial fibrillation RR 3, gallbladder disease RR 2, hip replacement RR 2). Korda and colleagues reported 
that BMI 35-50kg/m2 was associated with twice the risk of hospitalisation compared to that for normal 
weight men and women aged 45-64y (14).  
 
Compared with people of normal weight (BMI 18.5-24.9kg/m2), people with BMI ≥35kg/m2 also have the 
greatest decrements in health related quality of life, as determined by the Short Form-12 and EuroQol (15). 
Depressive and anxiety disorders are particularly associated with BMI ≥35kg/m2, especially in women (16). 
 
Increased costs from severe obesity 
The costs of overweight and obesity to the UK economy are very substantial.  Costs of overweight and 
obesity to society and the economy as a whole amounted to almost £16 billion in 2007, representing more 
than 1% of total gross domestic product in the economy (GDP) (17).  Some estimates suggest that if the 
trend of obesity remains unchecked, economic costs could increase to £50 billion by 2050 (17).  Morbid 
obesity represents a particularly high healthcare and economic cost burden.  A 2013 systematic review 
found that people with BMI ≥40kg/m2 had 1.5-3.9 times higher direct healthcare costs and 1.7-8.0 times 
lost productivity costs of people with BMI 18.5-24.9kg/m2 (18). Costs grew exponentially as the level of 
obesity increased. The McKinsey Global Institute found that in the UK medical costs were 80% higher in 
people whose BMI was ≥35kg/m2 compared to people BMI <25kg/m2 (19). 
 
Benefits from weight loss 
Although having a BMI ≥35kg/m2 has potential to impact on health and quality of life, is there any evidence 
that effective weight loss programmes can improve long-term weight, health and quality of life? There is 
clear systematic review evidence, that the greater the weight loss, the greater the improvement in 
cardiovascular risk factors in obesity (20,21). The largest, long-term randomised trial of weight loss in 
people with Type 2 diabetes conducted in the US, The Look AHEAD Study, examined an intensive lifestyle 
intervention compared to control in a population of over 5000 participants with a mean BMI of 36kg/m2 
(22). Whilst an effect on cardiovascular outcomes was not demonstrated, numerous other beneficial 
outcomes have been reported. Mean weight loss was still 5% after eight years in the intervention group 
(23), with no reduction in effectiveness of the intervention in people with BMI ≥40kg/m2 (24). With the 
intensive lifestyle intervention the incidence of severe chronic kidney disease (25), non-alcoholic fatty liver 
disease (26), knee pain and reduced mobility (27,28), depression (29), and urinary incontinence in women 
(30), was reduced. The lifestyle intervention also reduced the symptoms of incontinence in men (31), 
erectile dysfunction (32), and sleep apnoea (33).  
 
The intensive lifestyle intervention was more likely to produce remission of type 2 diabetes (34) and 
preserve physical health related quality of life (29). Over 10 years’ follow-up the lifestyle intervention 
reduced hospital days by 15% compared to the control group (35).  
 
In addition to Look AHEAD, there has been a substantial increase in the number of long-term weight 
management RCTs evaluating not just weight and risk factor outcomes, but quality of life, adverse events 
morbidity and mortality.  
 
3.3 Existing reviews 
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NICE public health and clinical guidance has recently conducted evidence syntheses (including for bariatric 
surgery), but these do not examine behavioural interventions according to the severity or complexity 
(presence of co-morbidities) of obesity (1,2,36). The evaluation for public health guidance excluded trials in 
people who were obese with obesity related co-morbidities, thus that guidance is less likely to be 
applicable to people with higher BMIs, who are more likely to have co-morbidities (2). The NICE Public 
Health Guidance 53 economic model does suggest that behavioural interventions were found to be most 
cost-effective with increasing age, and in groups where initial BMI lies between 30 and 40 kg/m2 (2). 
 
Our literature search conducted in March 2015 in the Cochrane Library revealed no published umbrella 
reviews, current or planned systematic reviews, or sub-group analyses, relevant to severe obesity. The 
PROSPERO register of systematic reviews contains details of three reviews, but with very limited scope:  
• A systematic review of systematic reviews by the University of Birmingham (37) registered in July 2014 

will examine weight loss and health outcomes from systematic reviews of weight loss interventions in 
people with BMI ≥40kg/m2.  Reviews of studies with people recruited specifically because of health 
conditions will be excluded, and the focus is not on long-term outcomes. 

• A systematic review of behavioural interventions for people with BMI ≥35kg/m2 by the US Palo Alto 
Medical Foundation Research Institute, registered in May 2014 (38). This includes RCTs, non-randomised 
designs and quasi-experimental studies. Weight outcomes only are being sought and included studies will 
have a minimum duration of 6 months. 

• A systematic review by the University of Birmingham (82) registered in July 2014 will examine weight loss 
and health outcomes from weight loss RCTs and non-randomised controlled interventions in people with 
BMI ≥40kg/m2, compared to usual care or no intervention only, of any duration. Comparisons between 
different interventions will be excluded. We estimate that the University of Birmingham review will 
include approximately 10 studies of the more than 130 that we plan to review (see uploaded list of RCTs 
already identified by us). 

 
A systematic review of long-term RCTs of very low calorie diets (VLCDs) and low calorie diets found on 
Medline only was published in 2006 by Tsai and Wadden (39). The average BMI of participants in the 6 
included trials exceeded 35kg/m2 and weight loss was 5-6% at 12 months. We know of at least 4 newer 
trials on the same topic. 
 
A systematic review of VLCDs (85) just published in 2016, included RCTs of VLCDs in people with BMI 
≥25kg/m2 (overweight and above), but did not compare different VLCD regimens. This review contains 10 
RCTs that we would include in our review, but does not examine behaviour change techniques in 
intervention and comparator groups.  
 
Hence, there are a few available and planned reviews that address some elements of the work proposed 
here, but these are very limited in their scope and relevance because of (a) the exclusion of co-morbidities, 
or (b) short follow-up, or (c) limited range of outcome measures, or (d) focus on interventions in different 
BMI categories from our review, or (e) limitations in comparator groups, whereas we will seek to examine 
all available comparisons, or (f) no comparison with bariatric surgery. Moreover, they do not specifically 
examine what would work in the UK context, nor do they integrate evidence on effectiveness with evidence 
on feasibility/ acceptability of weight loss programmes and their cost-effectiveness. Also, the above-
mentioned methodological innovations which we will use (such as examining what intervention and 
comparator group issues are associated with outcomes, and estimating  truer treatment effects by 
adjusting for variability in comparator groups between trials) are not adopted. 
 
3.4 WHY THIS RESEARCH IS NEEDED NOW 
In the 2015 series on obesity in the Lancet, it was pointed out that ‘policy and environmental changes are 
unlikely to achieve substantial weight loss in patients with severe obesity’.  As ‘obesity already poses an 
enormous clinical burden, innovative treatment and care-delivery strategies are needed. Alignment of the 
intensity of therapy with the severity of the disease is necessary to improve care for obesity’ (40).  
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There is no current guidance from NICE or SIGN on behavioural interventions specific to people with severe 
obesity, particularly those people with co-morbidities, with the exception of VLCDs for people who need to 
lose weight rapidly, e.g. for joint replacement or fertility treatment. Although people with severe obesity 
are likely to attend Tier 1 and 2 weight management, they may eventually be managed in Tier 3 services in 
the pathway (see Figure 1 below) (41). 
 
A guide for commissioning Tier 3 services, published in 2014, was accredited by NICE (4, 83). This focussed 
mainly on pathways for referral (including assessment and onward referral for bariatric surgery) and 
staffing of services, but provided very little detail on the actual interventions to deliver. It suggested GPs 
could consider referring patients with BMI of 40 or ≥35kg/m2 with obesity-related comorbidity to Tier 3 
services. The Royal College of Physicians’ (42) working party provided guidance on organising hospital 
based obesity management, but undertook no evidence-based reviews of what interventions to provide. 
Patients in Tier 3 may not necessarily desire bariatric surgery. Effective Tier 3 services could also reduce the 
numbers of patients moving on to Tier 4, or contribute to the subsequent effectiveness after bariatric 
surgery. We have also recently completed a systematic review of behavioural interventions before and 
after bariatric surgery (43), which found very little research on behaviour change in participants definitely 
planning to have bariatric surgery. 
 

 
 
Figure 1 – Tiers of weight management services (4) 
 
There has been confusion on who should fund and provide Tier 3 services. A 2014 working group (44) 
convened by NHS England and Public Health England concluded that Clinical Commissioning Groups should 
commission Tier 3 services (with Local Authorities responsible for Tiers 1 and 2). Provision of Tier 3 services 
remains patchy and the content of programmes is very variable. Professor John Wass highlighted in 2015 to 
the House of Commons Health Select Committee that only 4 out of 32 Clinical Commissioning Groups in 
London had a Tier 3 service (45). He stated that ‘We are just finishing a survey for the rest of England, 
Northern Ireland and Wales, but the generality is that there is a hugely missed opportunity because Tier 3 
services simply do not exist.’ At the end of 2015 a report on mapping of Tiers 2 and 3 weight management 
services by Public Health England reported on barriers to commissioning services. These barriers were 
‘evidence and outcomes, national guidance, funding and resource, commissioning, the obesity pathway and 
service model.’ In the same document a survey of endocrinology and diabetes consultants by the Royal 
College of Physicians found that 40% did not have a Tier 3 service. 
 
In Scotland, a 2014 survey of Tier 2 and 3 services provided by Health Boards, undertaken by Dr Jennifer 
Logue (personal communication), found most health boards had some form of Tier 3 service, but these 
were very limited in scope. Referral criteria to Tier 3 ranged from BMI 30 to 40kg/m2 (with the lower limit 
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for people with co-morbidities). One health board had an upper age limit of 44y, suggesting that this was a 
service designed only for people suitable for bariatric surgery. Tier 3 services were often similar to Tier 2 
services in duration, and provided very little specialist psychology, dietary, exercise or pharmaco therapy. 
The comment was made that ‘the lack of detailed guidance has created a situation whereby service 
planning is difficult and has subsequently led to large disparities in service provision between areas’. This 
would also appear to be the case for the rest of the UK. 
 
Hence, the lack of guidance for what constitutes effective and cost-effective weight loss support for those 
with a BMI ≥35kg/m2, may lead to potentially ineffective programmes or simply no programmes for this 
target group.  
 
Since our initial NIHR funded health technology assessment undertaken in 2001-2002 (20), we have 
maintained a database of long-term RCTs of weight management indexed on Medline and Embase. From 
this database our scoping search for this project shows that there are more than 130 long-term (≥1y follow-
up) RCTs of weight management in adults with baseline BMI ≥35kg/m2. Over one third of these trials 
recruited people specifically because of co-morbidities, e.g. hypertension, risk of or presence of type 2 
diabetes, cancer, sleep apnoea, erectile dysfunction, osteoarthritis, and consequently also present health 
as well as weight loss outcomes. Interventions examined include types of diet (including VLCDs), whether to 
provide patient preferred reducing diets, remote versus in person care, initial residential course, types of 
counselling, frequency of contacts, licensed pharmacotherapy, commercial providers, type of healthcare 
provider. The large number of RCTs also allows greater exploration of data in meta-regression.  
 
Our scoping review has also indicated that there may be around 10 sources of long-term UK data for 
interventions for BMI ≥35kg/m2 few of which are RCTs, around 20 studies providing qualitative research of 
relevance, and around 19 economic evaluations (including four of behavioural interventions compared with 
surgery) relevant to BMI ≥35kg/m2. There are now more than sufficient data to undertake an evidence 
synthesis. We will examine RCT and non-RCT data, qualitative data and health economic evaluations as we 
did for our evidence synthesis on obesity in men (ROMEO project) (46), where the narrative realist 
synthesis provided crucial evidence to inform service provision. We will take these methods forward by 
introducing behaviour change and intervention content coding in both treatment and comparison groups 
to provide truer estimates of treatment effects; more detailed evaluation of process and qualitative data 
for the engagement, acceptability and appropriateness of interventions; correction for dropouts in 
intervention and comparison groups to allow estimation of intention to treat analyses, where not 
undertaken by the investigators. In addition, we will conduct a new economic evaluation of at least two 
promising behavioural interventions, and behavioural and/or drug interventions versus bariatric surgery. By 
populating the economic model with the most robust, accurate estimates of treatment effect and by using 
UK relevant cost and utility data, we will develop the best possible estimates of cost-effectiveness of the 
most promising weight loss /maintenance interventions from the perspective of the UK NHS. 
 
4. PLANNED INVESTIGATION 
 
4.1 Aim 
The aim is to systematically review the evidence base for bariatric surgery, behavioural and 
pharmacotherapy interventions for weight loss and weight maintenance for managing obesity BMI 
≥35kg/m2, and evaluate their feasibility, acceptability, effectiveness, and cost-effectiveness. 
 
4.2 Research objectives 
The overarching objective is to integrate the quantitative, qualitative and economic evidence base for the 
management of higher levels of obesity by weight loss and maintenance services, researching concurrently 
to systematically review: 
• The effectiveness of interventions for weight loss and maintenance for people with BMI ≥35kg/m2 
• The qualitative and mixed-methods evidence relating to 

• the acceptability, feasibility and appropriateness of interventions for adults with BMI ≥35kg/m2   
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• the feasibility of delivering services   
• The cost-effectiveness of interventions for weight loss and maintenance for people with BMI ≥35kg/m2  
 
4.3 Research plan 
4.31 Design 
1. Systematic review 1 Systematic review of RCTs of weight loss or weight maintenance interventions 

(behavioural and/or licensed pharmacotherapy) for adults who are obese with BMI of ≥35/m2 with 
follow up of at least one year, any setting. Classification of behaviour change techniques and theories, 
and TIDieR (47) components used in intervention and comparison groups in SR1. Metaregression 
analysis to look for features of more effective interventions. 

2. Systematic review 2 Systematic review of UK only weight loss or weight maintenance interventions 
with any study design with BMI of ≥35kg/m2 with follow up of at least one year, any setting. 

3. Systematic review 3 Systematic review of qualitative and mixed-methods research exploring adults’ 
experiences of living with, and receiving weight loss or maintenance interventions for obesity BMI 
≥35kg/m2 (including research exploring the views of professionals involved in their care). 

4. Systematic review 4 Systematic review of economic evaluations of weight loss and maintenance 
interventions for adult BMI ≥35kg/m2 

5. Systematic review 5 Systematic review of RCTs of weight loss or weight maintenance interventions 
(behavioural and/or licensed pharmacotherapy) for adults who are obese with BMI of ≥35/m2 with 
follow up of at least one year, any setting, compared with bariatric surgery. Classification of behaviour 
change techniques and theories, and TIDieR (47) components used in intervention and comparison 
groups in SR5. Metaregression analysis to look for features of more effective interventions. 

6. Economic evaluation Use data from SRs 1-5 to populate a micro-simulation model predicting life time 
costs, outcomes and cost-effectiveness of the most promising effective weight loss and weight 
maintenance interventions.   

7. Integration of findings in realist mixed-methods synthesis to produce a detailed summary of the 
effectiveness, acceptability, appropriateness and cost-effectiveness of weight loss and maintenance 
interventions for people with BMI ≥35kg/m2; and to understand how the content and processes of the 
interventions affect participant behaviour to achieve their outcomes. 

 
4.32 Health technologies being assessed 
Technologies to be reviewed are behavioural (e.g. diet, physical activity, behaviour change techniques or 
combinations of any of these), meal replacements, reducing diets (including very low calorie diets); and 
licensed pharmacotherapy interventions for the management of obesity. Interventions which include an 
initial residential course will also be included, as will innovative mechanisms for delivering services, e.g. 
web-based/email/mobile phone support. Very low calorie diets will be defined as ≤800kcal/d (1).  
 
We will include orlistat for weight loss, which has been estimated by NICE to cost £24431/Quality Adjusted 
Life Year (QALY), but without details of cost/QALY for severe obesity (36). Other drugs will be included if 
they have a product licence from the European Medicines Agency, and are prescribed in the UK. 
 
We will include bariatric surgery procedures in current use (gastric bypass, gastric sleeves, gastric bands) 
for weight loss and include a bariatric comparison within the micro-simulation model. 
 
4.33 Search strategy 
The search strategy for RCTs will be similar to that of our previous work on men’s obesity (46), whereby we 
used our existing comprehensive MEDLINE and Embase searches for RCTs of behavioural interventions for 
weight loss in obese adults with at least 1 year of follow-up, in conjunction with further searches for 
surgery trials in these databases, and searches conducted in the Cochrane Central Register of Controlled 
Trials (CENTRAL), CINAHL, PsycINFO, Social Sciences Citation Index and trial registries. We will restrict 
searching to studies published from 1990 for relevance to current practice. 
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Highly sensitive electronic searches will also be undertaken to inform the review of UK interventions, using 
terms appropriate to any intervention study design. Experts in the field, professional and commercial 
organisations will be contacted for suitable reports. 
 
In our scoping search, we have already identified more than 130 long-term RCTs to evaluate for systematic 
review 1 and around 15 RCTs for systematic review 5. We will contact all authors of included RCTs by email 
to request full intervention materials/protocols for active and comparator groups (including treatment-as-
usual, or an augmented version thereof), and written reports of any qualitative research, process or 
economic evaluations. Authors will be contacted for clarification of details within the timeframe of the 
project. Full details of intervention materials/protocols are required for detailed behaviour change 
technique coding (48). 
 
It is widely reported that identifying qualitative and mixed-methods studies tends to be more complex than 
searching for RCTs, often due to suboptimal indexing in bibliographic databases (49). With that in mind, our 
search strategy for the qualitative evidence synthesis will take an iterative approach and will be focused on 
supplementary search methods, in addition to comprehensive searches of MEDLINE, Embase, CINAHL and 
PsycINFO. Rather than simply searching an exhaustive list of bibliographic databases, which has been 
demonstrated to be ineffective (50), we will search specialist sources for non-journal literature and grey 
literature in addition to citation searching and contacting weight loss organisations, experts in the field and 
authors of RCTs and other relevant quantitative studies to seek published and unpublished qualitative data 
linked to intervention studies.  
 
To identify cost-effectiveness studies and to inform the economic model, we will search the databases 
outlined above, but in addition the following databases will be searched: NHS Economic Evaluation 
Databases (NHS EED), Cost-effectiveness Analysis Registry, Health Management Information Consortium 
(HMIC) and Research Papers in Economics (RePEc).  
 
To avoid unnecessary overlap with our previous work (20), the update search for behavioural RCTs will be 
limited to studies published since 2001. All other searches will be limited to studies published since 1990 
because evidence from before this date is unlikely to be relevant to current practice. There will be no 
language restrictions imposed on any of the searches. 
 
4.34 Quantitative review methodology – Systematic reviews 1,2 and 5 
Inclusion and exclusion criteria 
Study design 
Systematic reviews 1 and 5 will include only RCTs or quasi-randomised trials (including trials with a cluster 
design) with a mean or median duration of 52 weeks or over of follow-up. This duration of follow-up for 
data is to ensure that long-term weight loss and maintenance interventions are evaluated, with their 
associated effects on obesity-related co-morbidities (20). This was also the minimum duration of studies 
adopted by NICE for its reviews. 
 
For systematic review 2, reports of UK behavioural interventions of any study design providing follow-up is 
for 12 months at least, will be considered in order to include and evaluate as much UK relevant research as 
possible. We are aware of four UK RCTs that would fit this category, that would also be included in 
systematic review 1, but the majority of studies will not be RCTs. This review will include any published or 
unpublished service evaluations from the UK for weight management interventions of any provider. This 
allows us to compare outcomes and intervention content from the UK against that seen and provided in 
other studies in all our reviews. 
 
Participants 
Studies must include adults with a mean or median age of 16 years or over, with no upper age limit. All 
groups or sub-groups of participants in studies for systematic reviews 1 and 2 must have a mean or median 
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BMI of ≥35kg/m2 (and for weight maintenance interventions a BMI ≥35kg/m2 at the start of the weight loss 
phase).  
 
Interventions 
For both systematic reviews 1 and 2 we will include interventions in the form of diet, physical activity, type 
of counselling, meal replacements (including low calorie and very low calorie diets), settings including 
short-term residential courses; orlistat (and other weight loss medications providing they have obtained an 
EMA licence at time of the review and are prescribable across the NHS in the UK); or combinations of any of 
these. The aim of the interventions must be to assist weight loss or prevent weight regain after weight loss. 
We will include innovative mechanisms for delivering services, e.g. web-based/email/mobile phone 
support. Studies examining the type of personnel, frequency of contact, mode of delivery (e.g. group versus 
individual, use of incentives, will also be included. Comparators will be alternative interventions, or control 
interventions, recognising that often control interventions also have the potential to change behaviour but 
vary widely in content and intensity between trials (discussed in more detail later). 
 
For systematic review 5 we will include interventions eligible for systematic reviews 1 and 2 where 
compared to bariatric surgery in RCTs. Forms of bariatric surgery to be examined will be gastric banding, 
gastric bypass and gastric sleeves. 
 
Complementary therapy, e.g. acupuncture, and non-diet products promoted for weight loss available solely 
over the counter will not be included. Weight loss or weight gain prevention must be explicitly stated as the 
outcome of the studies.  
 
Setting 
All settings for interventions will be reviewed, including hospital, primary care, community (including 
community pharmacy), commercial organisations, voluntary sector, leisure centres, workplaces, internet 
and other digital domains, e.g. mobile phone networks.  
 
Outcomes 
The quantitative outcomes to be reported in the systematic reviews will include changes in weight, BMI, 
blood pressure, lipids, glycaemic control, disease specific outcome measures (e.g. development of type 2 
diabetes, development of hypertension, reduction in sleep apnoea), changes in medication, adverse events 
(e.g. musculoskeletal injuries, gallbladder problems which are particularly likely after bariatric surgery), 
psychological wellbeing, quality of life outcomes. Data on process outcomes, costs and economic 
evaluations will be collected.  
 
Quantitative review data collection and analysis 
The methods we will follow are based on those of our previous reviews (20,46), as detailed below: 
 
Selection of studies 
One reviewer will review the titles and abstracts of potentially eligible reports identified in the searches 
and a second researcher will screen these before full copies are obtained for assessment. Differences in 
opinion will be resolved by consensus or discussion with a third member of the team, if required. 
References will be stored using Reference Manager Software. 
 
Data extraction and management 
One reviewer will extract details of study design, methods, participants, interventions, settings and 
outcomes, Behaviour Change Techniques (BCTs) (48) and TIDIER (47), which will be checked by a second 
member of the team. 
 
Quality assessment 
The methods used for assessing quality in studies reporting quantitative data, including RCTs, will be based 
on those used by the Health Services Research Unit, HSRU (University of Aberdeen), for technology 
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assessment reviews (TARs) for NICE. The Cochrane risk of bias tool will be used to assess the risk of bias in 
RCTs (51) and a 17 question checklist for non-randomised comparative studies and case series (46). The 
development of the latter checklist was led by HSRU in partnership with the Review Body for Interventional 
Procedures for NICE. This checklist rates bias, generalisability, sample definition and selection, description 
of the intervention, outcome assessment, adequacy of follow-up, and performance of the analysis. Two 
reviewers will independently assess the quality of all included full-text primary studies. We will use an 
adapted version of the Campbell and Cochrane Equity Methods Group checklist (52) to assess the effect of 
interventions on disadvantaged groups and/or their impact on reducing socioeconomic inequalities.  
Differences in opinion will be resolved by consensus or discussion with a third member of the team, if 
required. 
 
Coding interventions and comparison group support 
We will use the TIDieR 12 item checklist to guide data collection on the content, context and intensity of 
the interventions delivered (47). TIDieR is a general taxonomy for reporting and coding the characteristics 
of any type of interventions (e.g., behavioural, surgical, pharmacotherapy), and therefore well-suited for 
the current SRs. TIDieR includes collection of information on materials used in interventions and the active 
ingredients of the intervention; details of the provider delivering the intervention; modes of delivery (e.g. 
face-to-face, phone, internet, individual and/or group); location for intervention and infrastructure 
required; when and how much was delivered (e.g. number of sessions, duration and intensity); tailoring of 
the intervention; modifications made to the intervention during the trial; assessment of intervention 
fidelity on actual exposure).  
 
We will undertake detailed coding of the active content of interventions, using the consensus-based 
behaviour change technique taxonomy v1 (48). In addition, since previous studies have also revealed 
substantial variability in the content, context and intensity of support provided to comparator groups (e.g., 
receiving treatment-as-usual or an augmented versions thereof) between trials of behavioural 
interventions, which is associated with trial effect sizes, we will also collect these data for the comparator 
group interventions (53-57), contacting authors for full details of interventions in all study arms. For 
example, in a limited selection of weight loss trials, Waters and colleagues (57) found a substantial range of 
weight loss for different control groups: -5.8 kg to + 4kg and a high level of associated heterogeneity.  
Clearly, this variability needs to be understood and taken into account when synthesising the evidence and 
comparing the effectiveness of interventions across trials (53-55).  
 
Data collected during these analyses will be carried forward and used to help develop micro-costing of 
interventions for inclusion within the economic model. 
 
Statistical analysis 
We will report means or changes in means or proportions between groups. For continuous outcomes we 
will report mean difference or standardised mean difference (different scales for the same outcome), and 
risk ratio for dichotomous data, with 95% confidence intervals. 
 
For each study, we will extract weight change as complete case data and baseline observation carried 
forward (BOCF) data reporting the mean, standard deviations (SD), and number of participants 
contributing. Where SDs are not presented we will calculate them from 95% confidence intervals or 
standard errors (SEs). If BOCF is not presented we will calculate it from completer data as described 
recently (58). We will classify multiple imputed data as similar to completer data because it is primarily 
based on the weight of people that were followed up. In a few cases, some useful data will be missing that 
would allow us to calculate the mean weight change, SD, or know the number followed up. Where possible, 
we will make reasonable assumptions to calculate these data and note these assumptions in the evidence 
tables. We will contact authors for missing data. 
 
We will use Review Manager software (Version 5.3.5 or later as appropriate) for data synthesis for RCTs. 
Previous experience of reviewing trials of obesity interventions has revealed considerable heterogeneity in 
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the studies assessed. We will therefore use random effects meta-analyses in SRs1-2, 5. In studies with data 
at multiple follow-up times we will report data in meta-analyses with time periods aggregated to the 
nearest six months. 
 
Where we are unable to combine data in meta-analysis, particularly for SR2 where most studies will not be 
randomised, we will provide a narrative synthesis of data, as we undertook for UK-based studies in our 
previous health technology assessment report (46). 
 
Subgroup analyses will explore whether the effectiveness of interventions differs according to whether all 
participants are selected on the basis of newly diagnosed or pre-existing obesity related co-morbidities (e.g. 
diabetes, hypertension) or not. If sufficient data are available, we will also explore the effect of BMI 
category, (e.g. <40kg/m2 versus ≥40kg/m2), sex, deprivation, age, and ethnicity on effectiveness. In 
sensitivity analyses we will explore the effect of assumed values for weight outcomes on meta-analyses.  
 
We will use visual inspection and the I2 statistic to assess heterogeneity in forest plots (51). We will 
undertake funnel plots to analyse reporting biases for forest plots with 10 or more studies which report 
mean differences. 
 
If sufficient data allow, we will use (bivariate) mixed-effects meta-regression to examine which intervention 
(e.g. clusters of behaviour change techniques), comparison group, study and sample characteristics explain 
variation in intervention effect size. We will explore the impact of the following moderator variables, 
including those extracted for the TIDieR checklist, taking into account the active content given to the 
comparison group, e.g., (a) intensity (number and duration of sessions), (b) sample characteristics 
(including particular inclusion/exclusion criteria), (c) mode of delivery (face to face, group, web, apps, etc), 
(d) adherence to the treatment and fidelity of intervention delivery. 
 
4.35 Qualitative review methodology – Systematic review 3 
Qualitative studies have an important role to play in understanding how factors facilitate or hinder the 
effectiveness of health interventions, and how the process of interventions are perceived and implemented 
by users. The focus of this review will be on understanding the feasibility and acceptability of weight loss 
interventions for adults with BMI ≥35kg/m2 and intervention providers, but in order to understand this, we 
will also examine wider themes relating to adults’ experience of being obese.  
 
Approach 
Synthesis of qualitative studies is an emerging methodology and there are many approaches that can be 
used (59,60). Whilst being aware of the differing philosophical stances underlying various approaches to 
qualitative synthesis, we have chosen to adopt a pragmatic approach to our work in this area, which 
specifically aims to synthesise data that are relevant to informing policy and practice as in our previous 
review (46). 
 
Our pragmatic approach corresponds most closely to a ‘realist’ perspective (60,61), as we are concerned 
with trying to find out not only ‘what works’ in terms of weight management for this group of adults and 
intervention providers, but also ‘for whom, and under what circumstances’. At the same time, our 
approach is informed by and uses aspects of review methods such as critical interpretative synthesis (62); 
thematic synthesis (63,64); and analytical approaches developed from methods of inquiry such as grounded 
theory (65). We intend to employ deductive and inductive analytical approaches throughout the review 
process. 
 
Initial research questions 
Our broad initial research questions for the review of qualitative evidence will include “What is it like to 
engage with (or be a provider for) weight loss interventions for adults with BMI ≥35kg/m2?”  and “What is it 
about interventions for adults with BMI ≥35kg/m2  that make them helpful or unhelpful”. As the analysis is 
conducted iteratively, these questions may be refined and supplementary questions may be added.  
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Search strategy  
See section 4.33 
 
Study design 
We will include:  
A. Qualitative and mixed-methods studies linked to eligible RCTs, including any qualitative data reported 

as part of papers reporting quantitative outcomes; 
B. Qualitative and mixed-methods studies linked to ineligible RCTs and identified non-randomised 

intervention studies including any reported qualitative data reported; 
C. UK-based qualitative studies not linked to any specific interventions that draw on the experiences and 

perceptions of adults with BMI ≥35kg/m2 (and/or providers involved in their care). We know from our 
previously funded NIHR HTA evidence synthesis (46) that a large body of published literature exists that 
has explored adults’ experiences and perceptions of being obese. Within Category C, in order to obtain 
the most relevant data for this review (whilst also ensuring we generate a manageable amount of 
qualitative data for analysis within the timescale of the project), we will initially focus on only those 
studies that explicitly state that they have included the views of participants with BMI ≥35kg/m2. 
However, if we find that very few studies in this category have been specific about included 
participants’ BMI, we will include studies from the broader literature that have explored adults’ 
experiences and perceptions of being obese, providing they report data specifically relating to 
views/experiences of strategies for weight loss.  

 
Data extraction and management  
All studies must include adults with BMI ≥35kg/m2 (and/or the views of providers involved in their care) and 
must consider issues relating to weight management. We will include studies that were undertaken in 
developed countries only, and which are relevant to the UK. Two researchers will independently screen 
identified abstracts and where there is disagreement regarding eligibility, the full paper will be retrieved. 
Where consensus cannot be reached, it will be discussed at a research team meeting.   
 
Adopting a similar approach to our previously funded NIHR HTA evidence synthesis (46), two reviewers will 
independently group the identified studies into the categories A, B and C described above. Separating 
intervention studies from non-intervention studies is a feature of the Evidence for Policy and Practice 
Information and Co-ordinating Centre (EPPI-Centre) mixed synthesis process (66). As the focus of our 
broader evidence synthesis is to assess the evidence for weight management interventions for adults with 
BMI ≥35kg/m2, we believe that grouping the studies in this way will facilitate the integration of the 
quantitative and qualitative review processes. 
 
A cyclical, sequential analysis will then be undertaken, as previously used (46). During Qualitative Cycle A, 
qualitative data from Category A studies (RCTs) will be analysed using the constant comparative method to 
identify and understand the aspects of the intervention processes and context that relate to our research 
questions. Then, during Qualitative Cycle B, using theoretical sampling, Category B studies will be identified 
and analysed in the same way and will confirm or refute the emerging themes and concepts identified 
during Qualitative Cycle A. During Qualitative Cycle C, Category C (non-intervention studies) will be 
theoretically sampled and analysed to further refine and validate our emerging analysis and theory. 
  
For each study included in our sample we will extract information on its aims and methods, populations 
involved, etc., into the standardised data extraction form and we also conduct a thematic analysis of the 
content of the included publications. This analysis will start with a close reading of the publications to 
identify main recurring themes, followed by the generation of higher level themes capturing the 
phenomena described in the literature and mapping the relationships between them. This process will 
involve constant comparison of the emerging theoretical structures with the data from the analysed 
publications. The analysis will be undertaken by two members of the team, with the initial reading and 
coding conducted independently and any disagreements discussed until consensus is reached. 
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Quality assessment 
The retrieved publications will be appraised for methodological rigour and theoretical relevance by two 
reviewers using Toye’s (67) recently proposed criteria for quality in relation to meta-ethnography. They 
suggest two core facets of quality for inclusion in syntheses of qualitative evidence, namely (1) Conceptual 
clarity: how clearly has the author articulated a concept that facilitates theoretical insight; (2) Interpretive 
rigour: what is the context of the interpretation; how inductive are the findings; has the interpretation 
been challenged? Grading for quality will be conducted by two reviewers and results compared. 
Disagreements will be resolved by discussion and, if necessary, arbitration by a third reviewer.  
 
4.36 Systematic review of economic evaluations – Systematic review 4 
It is important to assess the efficiency as well as the effectiveness of newly adopted interventions on the 
NHS. An assessment of cost-effectiveness of weight management interventions is required to ensure 
healthcare payers get value for money. The health economics component will follow a two-step approach. 
First, we will summarise the current evidence base by systematically reviewing current economic 
evaluations (both within trial analyses and decision modelling studies) undertaken for weight loss and 
weight maintenance programmes (after weight loss) for people with BMI ≥35kg/m2. Data extracted from 
cost-effectiveness studies will be presented as tabulated results, with narrative summaries of the cost-
effectiveness of broad intervention groups (e.g. pharmacotherapy, behavioural interventions, and bariatric 
surgery). The narrative summary will help to provide an overall summary of the literature on broad types of 
interventions for weight management and will identify gaps in the current evidence base. 
 
Retrieved studies are likely to be of limited methodological quality (e.g. short time horizons, not addressing 
co-morbidities, issues of assumptions surrounding weight maintenance in models), and may also have 
limited generalisability to UK decision making, particularly for the most severely obese patients. It is 
unlikely that any study will have simultaneously estimated cost-effectiveness for all of the interventions of 
interest in one single model. The second approach will therefore use a decision analysis model to 
synthesise all the evidence on treatment effectiveness and costs gleaned from SR 1-5 in a single analysis.  
We have chosen to use a micro-simulation decision analysis model, developed by the UK Health Forum 
(68), which has previously been used to inform a number of leading guidelines and publications on cost-
effectiveness of obesity interventions (2). 
 
The model will be tailored to estimate the life-time costs, outcomes (BMI related disease development and 
QALYs) and cost-effectiveness from an NHS perspective, of the specific weight management interventions 
identified as most promising from the clinical-effectiveness review. This will include an analysis of bariatric 
surgery. The model will be used to determine if the most effective weight management interventions 
represent a cost-effective use of scarce NHS resources.   
 
Data from the review of clinical effectiveness and the statistical analysis of treatment effect will be used to 
populate the economic model. Micro-costing approaches will be used alongside data sourced from the 
review of economic evaluations to determine the most appropriate intervention cost to use within the 
model. Data from both the clinical effectiveness and cost-effectiveness reviews will be used to identify 
useful sources of evidence, such as utilities, costs and epidemiological data to populate the economic 
model with the most up to date, UK relevant parameters. Results of included studies from the review of 
economic evaluations will be used for comparison with and validation of the economic model outputs.     
 
Search Strategy 
See section 4.33 
 
Eligibility and inclusion criteria for studies 
Studies that compare both costs and outcomes for interventions for the management of obesity in adults 
with BMI ≥35kg/m2 will be included. Studies will be excluded if they do not attempt to relate cost to 
outcome data (for example with a cost-effectiveness or cost-utility analysis framework). Methodological 
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papers, papers that review economic evaluations (although their reference lists will be checked for 
additional papers to include), discursive analysis of costs/benefits, partial evaluation studies such as cost 
analysis, efficacy or effectiveness evaluations and cost of treatment/burden of illness papers will be 
excluded from formal review.  
 
Interventions suitable for review will be as for systematic reviews 1,2 and 5. Weight loss or weight gain 
prevention after weight loss will need to be explicitly stated as the main goal of the intervention 
undergoing economic evaluation. Studies examining a combination of interventions, for example smoking 
cessation and weight loss, at the same time will not be included in the review. We will however include 
combinations of interventions for weight loss (such as pharmacotherapy and behavioural interventions, or 
behavioural interventions alongside bariatric surgery). 
 
Selection of studies 
One health economics’ reviewer will assess all retrieved abstracts for inclusion and full texts will be 
retrieved and assessed for those appearing to match the inclusion criteria. All full text articles will be 
assessed against the NHS-EED guidelines for reviewers, which address and outline the key components for 
conducting economic evaluations. A second member of the review team with knowledge of health 
economics will cross check inclusion of studies at each stage. Decisions on inclusion of studies will be 
reached by consensus between the reviewers. Any disagreements will be discussed at regular meetings of 
the review team.   
 
Data extraction strategy 
Data extraction will be undertaken by one health economist. Data extraction forms will be checked by a 
second member of the review team with an understanding of health economics for consistency and 
accuracy. The data extraction process will focus on two key areas: (1) the results of the economic 
evaluations in terms of estimates of costs and effects and (2) the methods used to derive the results.  
 
Reporting of results/Data synthesis 
Because of the likely heterogeneity of the studies retrieved, we are unlikely to attempt any quantitative 
synthesis of the included studies. Instead, data from included studies will be summarised narratively.  
Key outcome data from the review of economic evaluations will include detailed information on 
intervention resource use and costs, costs to the NHS, costs to patients, their carers and to society, 
outcomes in terms of weight loss, mortality, Quality Adjusted Life Years (QALYs), incremental outcomes and 
incremental cost per treatment effect /QALY gained. Data on results of sensitivity analyses carried out, 
including deterministic and probabilistic sensitivity analyses as well as any sub-group analyses will be 
recorded and reported narratively. 
 
Where incremental costs, incremental effects or incremental cost-effectiveness ratios have not been 
reported, when possible, we will undertake these calculations, based on data included in the studies. The 
aim of the narrative is to identify common results across broad intervention groups (such as bariatric 
surgery, behaviour change interventions or pharmacotherapy). Costs from older studies and those 
conducted outside the UK will be converted to UK 2016 values to aid comparison of studies within the 
narrative summary. 
 
Quality Assessment 
Common strengths and weaknesses will be identified through a quality assessment of included studies. This 
will follow the BMJ guidelines (69) for reviewers of economic evaluations for studies conducted alongside 
RCTs and using the Phillip’s criteria for appraisal of decision analysis models (70). The results will be used to 
assess the quality of the current evidence base, but also to develop recommendations for future economic 
evaluation studies of weight-loss interventions more generally. 
 
4.37 Economic evaluation and modelling 

    26-05-2016 Version 1.0       14 



15/09/04 
 
We will use the well-known UK Health Forum (UKHF, formerly National Heart Forum) “Obesity Micro-
simulation Model”, which was developed for the Foresight Report (68). Since then it has provided annual 
obesity-growth forecasts for the Department of Health (England) and has supported similar work in over 
eighty countries. It has also been applied to test the cost-effectiveness of obesity interventions in a number 
of local settings. Recently the model was adapted to be used for NICE Managing overweight and obesity in 
adults—lifestyle weight management services (2).  
 
The model is currently configured to examine obesity and other health related outcomes and will be used 
to estimate the future burden of diseases by making evidence based extrapolations of selected risk factors 
specific to the following BMI related diseases; hypertension and stroke, type 2 diabetes, cardiovascular 
diseases, musculoskeletal disorders including osteoarthritis, and obesity associated cancers including 
colorectal and breast cancer. Using Markov-type simulation of long-term health benefits, health care costs 
and cost-effectiveness of specified interventions, the model will be used to project the differences in 
QALYs, lifetime health-care costs and other outcomes as a consequence of selected interventions. 
Estimates of life-time healthcare costs and QALYs will be combined to present results as incremental cost-
effectiveness ratios, using cost per kg lost and cost per QALY gained as key outcomes. Other analyses will 
be presented such as cost per case of type 2 diabetes avoided to generate results which are clinically 
meaningful.   
 
We anticipate undertaking economic evaluations of several interventions depending on the effectiveness 
data from our reviews, e.g. more intensive behaviour change support for diet and physical activity change 
over a longer duration, including a specific weight maintenance programme; use of an initial intensive 
residential training programmes in addition to more intensive behaviour change support. The final selection 
of interventions to undergo economic evaluation within the micro-simulation modelling will depend on the 
results from the reviews of clinical effectiveness and statistical analyses of treatment effects. In addition to 
the most promising strategies from the clinical effectiveness review, we will explicitly evaluate a strategy of 
bariatric surgery along or in combination with other interventions in the model. The purpose of this analysis 
is to provide essential information to NHS decision makers of cost-effectiveness of bariatric surgery in this 
patient group. 
 
Data used to populate the model will be sourced from the systematic reviews of clinical effectiveness and 
cost-effectiveness. A micro-costing process will be undertaken for each intervention included within the 
economic model. Resource use required to deliver interventions will be based on descriptions provided 
from retrieved studies. This will include, but is not limited to equipment; materials and staff time required 
to deliver the intervention; hospital and theatre staff and equipment costs for bariatric surgery; active 
ingredients of therapy; frequency, intensity and duration of delivery; whether therapy is group or individual 
based; property rental and other overheads; as well as any costs required to deliver a maintenance phase 
of the interventions. Where data are not available in published sources, authors will be contacted for 
further information regarding resource use required to deliver interventions. In the event of any remaining 
missing data, clinical expert opinion of the advisory group will be sought to bridge any gaps from a UK 
perspective. Where there are differences in resource use requirements to deliver similar interventions 
across studies, we will estimate average resource use and cost and include this within the economic model.  
Where possible, distributions will be fitted around reported resource use and costs for a description of 
uncertainty surrounding intervention cost within the economic model. Sensitivity analysis will be used to 
explore the impact of plausible alternative estimates of intervention cost on cost-effectiveness outcomes. 
 
The model will be updated with appropriate cost data in 2016 values. The primary perspective of the 
analysis will be that of the UK NHS. The model base case will be life-time duration with sensitivity analyses 
exploring alternative time horizons. Costs and outcomes will be discounted at a rate of 3.5 % per annum in 
line with NICE guidance. Sensitivity analyses will test the impact of varying key model assumptions and 
inputs (such as uncertainty surrounding intervention cost and assumptions regarding weight maintenance 
over the longer time period). Probabilistic sensitivity analysis will show what impact varying key parameters 
in the analysis has on baseline cost-effectiveness results. Results will be expressed in terms of a cost-
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effectiveness acceptability curves to summarise any uncertainty in our estimates of cost-effectiveness. A 
wider patient and societal perspective will be considered as a supplementary analysis if sufficient data are 
available from the systematic reviews.   
 
4.38 Integration of findings SRs1-5 and economic model 
There is no single agreed method for synthesising and integrating quantitative (including health economics) 
and qualitative research evidence in a systematic review and this is a rapidly developing field (71). Drawing 
on a realist approach, we will integrate (by combining and juxtaposing) the qualitative and quantitative 
evidence to produce a detailed narrative summary of what weight management interventions work, with 
which adults, under what circumstances and which effective interventions offer value for money for the 
NHS.  
 
From a realist perspective, it is important to conceptualise any intervention intended to improve health by 
considering the:  
(1) Context that an intervention/programme will be situated within so that factors that might inhibit or 
enhance its effectiveness can be identified;  
(2) Mechanisms of the intervention/programme and how the intended programme beneficiaries will 
interact and react to the intervention processes and mechanisms; and  
(3) Outcomes, both positive and negative, that may arise from an individual’s engagement with the 
proposed intervention.   
 
A body of literature has emerged over recent years that has stressed the importance of considering health 
problems (such as obesity) from a so-called socio-ecological perspective (72-78). Hence, our 
methodological approach will  investigate issues relating to the macro, meso and micro level influences 
that shape and influence adults’ (with BMI ≥35kg/m2 ) perspectives and experiences related to engaging 
and participation with weight management programmes. By macro level influences we mean the wider 
social, cultural, economic and political factors that overarch and influence the meso level of workplace, 
community, family, friends, peers; whilst micro level refers to individuals’ decisions about changing their 
weight.  
 
Figure 2 illustrates how systematic reviews 1-5 and the economic model will be brought together. Thus 
systematic reviews 1, 2 and 5, with coding of intervention content and meta-regression analyses will 
provide evidence on features of effective interventions and their limitations for transfer into practice (e.g. 
what works, for whom, how can this be delivered). These reviews will also allow comparison between 
existing UK programmes with evidence on outcomes from research studies. Systematic review 3 will 
provide evidence on the feasibility, acceptability and appropriateness of interventions. Systematic review 4 
will identify the most rigorous and relevant evidence on cost-effectiveness, identifying key gaps in the 
literature. Data from SRs 1, 2, 4 and 5 will be used to populate the high quality micro-simulation decision 
analysis economic model tailored to assess the cost-effectiveness of the interventions identified as most 
promising.
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Figure 2 - Details of main staff employed on project, timelines and integration of project 
RF = Research Fellow   ZS = Applicant Zoë Skea   RA = Research Assistant 

Jul-Aug  
2016 
Months 1-2 

Sep-Nov 2016 
 
Months 3-5 

Dec-Feb 
2016 
Months 6-8 

Mar-May 
2017 
Months 9-11 

Jun-Aug 2017 
 
Months 12-14 

Sep-Nov 2017 
 
Months 15-17 

Dec-Feb 2018 
 
Months 18-20 

 
Resources: 2 x 100% RFs 
 
Systematic review 1 – 130+ RCTs data extraction, quality assessment, detailed 
behaviour change technique coding, data analysis, commence report 
 
Systematic review 2 –  10+ UK studies, data extraction, quality assessment, data 
analysis, commence report 
 
Systematic review 5 – 15+ RCTs of lifestyle versus surgery data extraction, 
quality assessment, data analysis, commence report 
 

 
Resources: 
100% RF 
20% RF 
60%  RA  
20% ZS 
 
Complete 
reviews, meta-
analyses and 
meta-
regression. 
 
 
Mixed-methods 
synthesis 
 
 

 
Resources: 
100% RF 
20% ZS 
50% RF  
 
 
 
 
 
 
 
 
 
Prepare final 
report, 
conference 
submissions, 
papers, 
website 
information 
 
 
 

  
Resources: 60%  RA, 40% ZS 
 
Systematic review 3 – 20+ 
qualitative and mixed-methods 
studies, quality assessment, 
data extraction, data synthesis, 
commence report 

 Resources: 100% RF  
 
Systematic review 4 – 15+ 
economic evaluation studies, 
quality assessment, data 
extraction, synthesis, commence 
report 
Economic micro-simulation 
model, commence report  
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5. DISSEMINATION AND PROJECTED OUTPUTS 
For people to benefit from this project immediately and in the long term, it is essential that they are 
involved in the research and that there is a solid dissemination strategy. This involves disseminating the 
results to researchers (through sharing data and results, with evidence for improving research), to policy 
makers (evidence that may help improve guidelines for supporting people with obesity and for improving 
research), providers (evidence that may improve patient support), and patients, carers and members of the 
public (evidence on what patients, carers and providers can do to optimize self-management). 
 
We will develop a study website, which will be used for disseminating the results, with access to all 
publications. Our advisory group will provide recommendations and feedback regarding website design and 
content. Proposed website sections will include: 
 
• Policy makers: 

 Summary of main outcomes 
 Implications for policy and practice 

• Researchers: 
 Full review protocols will be available and also registered on www.crd.york.ac.uk/NIHR_PROSPERO 
 Developed instruments 

• Providers: 
 Evidence regarding effective interventions, including (clusters of) behaviour change techniques 

(BCTs) which can be added, or which ineffective (clusters of) BCTs can be removed, to improve 
patient self-management. 

• Patients, carers and members of the public: 
 Summary of the project outcomes 
 Effective self-help strategies 

 
We plan at least five primary open access publications from the project. Researchers from the project will 
present results of the project at the annual NICE conference, the annual NHS Scotland conference, UK 
Association for the Study of Obesity, and UK Society for Behavioural Medicine conferences. We plan to host 
workshops at the above conferences, allowing all the results to be presented together. 
 
Alison Avenell and Paul Aveyard have established contacts in NICE, NHS England, Public Health England, 
SIGN and NHS Scotland. As was the case with the ROMEO project (46), we will liaise with these bodies to 
rapidly inform those working on guidelines. Working with the advisory group, we will also establish other 
methods for rapid dissemination of the results of research. For example, in our previous project the 
advisory group advised on the production of a user guide that was freely available as a pdf to download 
from the web (79). We will also work with lay members of the advisory group to disseminate our results by 
other means, e.g. videos, podcasts, on the study website. 
 
6. PLAN OF INVESTIGATION AND TIMETABLE 
For the timetable and milestones please see Figure 2. 
 
7. PROJECT MANAGEMENT 
The Chief Investigator (AA) and three co-applicants (ZS, DB, GM) are based at the Health Services Research 
Unit (HSRU), University of Aberdeen, which is where staff employed on the grant will be based. MdB leads 
the Aberdeen Health Psychology Group, University of Aberdeen. DB is also attached to the Health 
Economics Research Unit, University of Aberdeen. AA, ZS, DB, MdB and GM have extensive experience 
undertaking systematic reviews, including qualitative data synthesis, assessing and handling control group 
variability in bivariate mixed-effects meta-regression models, and economic evaluations for NICE and the 
NIHR HTA programme. Additional support is available as required from HSRU, e.g. literature searching, 
preparation of NIHR final reports.  
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PA from the University of Oxford will advise on all stages of the project, based on his experience working 
for NICE on PH53, including providing advice on inputs for the economic model. Laura Webber of the UK 
Health Forum will responsible for running the micro-simulation model used in the economic evaluation. 
 
The management of the project will be coordinated by the University of Aberdeen team, led by AA. AA led 
two previous obesity systematic reviews for NIHR HTA, and has experience leading teams of 
multidisciplinary teams. Frequent, regular communication, including at least monthly teleconferences will 
be held for all applicants and researchers on the project. 
 
The University of Aberdeen staff will adhere to standard University procedures, e.g. registration of the 
systematic review on Prospero database, confidentiality of final report required by NIHR. 
 
7.1 Contributions of research team 
Alison Avenell, Clinical Chair in Health Services Research, HSRU, University of Aberdeen: led the 2004 NIHR 
funded systematic review and economic evaluation of adult weight management (20), and 2014 NIHR 
funded systematic review of weight management for men (46). She runs diabetic clinics for type 2 diabetics 
with BMIs ≥35kg/m2, has previously worked in a specialist weight management service in the NHS, and has 
provided input into the setting up of Tier 3 services in NHS Grampian. She will coordinate all parts of the 
project and co-supervise the two Research Fellows undertaking quantitative data extraction. 
 
Paul Aveyard, GP, Professor of Behavioural Medicine, University of Oxford: leads weight management trials. 
Led evidence synthesis for Managing overweight and obesity in adults—lifestyle weight management 
services (NICE Guideline PH53) (2), worked with UKHF on economic modelling and cost consequence 
analysis. He has recently been involved in a systematic review of RCTs of VLCDs (85). He will provide the 
perspective of GP providers and commissioners (particularly for the NHS in England), advise on 
methodology adopted for recent NICE review PH 53 (2). 
 
Dwayne Boyers, Health Economist, University of Aberdeen: undertakes Health Technology Assessments for 
NICE, economic evaluations alongside RCTs. Lead economist 2014 NIHR funded systematic review of weight 
management for men (46). Dwayne will supervise the Health Economic Research Fellow on the SR of 
economic evaluations and the economic modelling.  
 
Marijn de Bruin, Personal Chair in Health Psychology, University of Aberdeen: research focuses on 
designing, evaluating and synthesizing interventions to support healthy lifestyles, particularly evaluating 
behaviour change techniques used in intervention and comparator groups to elicit more reliable estimates 
of effectiveness of interventions, using bivariate mixed-effects meta-regression. He will lead on behaviour 
change coding, quantitative and process outcome data extraction and meta-regression, co-supervising the 
Research Fellows undertaking quantitative data extraction and systematic reviews, and contribute to 
evidence integration. 
 
Graeme MacLennan, Senior Statistician, HSRU: wide experience in statistical and design techniques related 
to RCTs, cluster RCTs, implementation research and meta-analysis. Provides statistical support for Health 
Technology Assessments commissioned by NICE. He will lead and supervise statistical analyses. 
 
Zoë Skea is an experienced researcher with particular expertise in qualitative methodology and issues 
relating to patients’ health care experiences. She has extensive experience of the design and conduct of 
health services research and has worked in complex multidisciplinary research projects including leading 
qualitative studies; mixed-methods studies and evidence syntheses. Zoë has considerable experience 
working with multidisciplinary research teams and managing research staff. Zoë will lead the qualitative 
review and mixed-methods synthesis and supervise the Research Fellow for this review. 
 
Laura Webber, Director of Public Health Modelling, UKHF: builds models to assess health impact of 
changing rates of risk factors on chronic disease. Project manager of European Commission funded project 
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on Economics of Chronic Diseases. Co-authored guidelines on childhood weight management interventions 
for NICE. She will be responsible for running the health economic model, with inputs provided by Dwayne 
Boyers and the Health Economics Research Fellow. 
 
8. PROJECT ADVISORY GROUP 
We have already worked with three lay members of the Project Advisory Group, who advised on the 
project and helped draft the plain English summary. They have agreed to participate in the Project Advisory 
Group also. We have five additional advisors who have agreed to participate in the Project Advisory Group:  
 
1.Dr Laura Stewart, Tayside Weight Management Service Lead and Dietitian.  
 
2.Dr Jennifer Logue, Senior Lecturer, University of Glasgow: Chief Scientist Office/ NHS Education Scotland 
Clinician Scientist Intermediate Fellow. Clinical and research interests are the effects of obesity and weight 
management on co-morbidity, the most cost-effective means of achieving weight loss within the health 
service, design and provision of Tier 2 and 3 services. Chief Investigator of the Surgical Obesity Treatment 
Study, a NIHR HTA funded 10 year longitudinal cohort study of patients undergoing bariatric surgery in 
Scotland. Member of SIGN obesity guideline group. 
 
3.Dr Su Sethi, NHS England, advisor on commissioning weight loss services, including Tiers 3 and 4. 
 
4.Mr Richard Welbourn, Consultant Bariatric Surgeon, member of the bariatric specialist commissioning 
group, who led the Royal College of Surgeon’s guidance on Tier 3 services (4). 
 
5.Dr Jamie Blackshaw, Team leader for Obesity and Healthy Weight at Public Health England. 
 
We plan a face to face meeting for the grant applicants, research team and Project Advisory Group at the 
beginning of the project, where we will describe the project and seek input into the protocol. During the 
project there will be 4 teleconferences to discuss the research evidence as it emerges, to discuss further 
research that should be undertaken by us for the project, and the interpretation of the results. At the end 
of the project there will be on further face to face meeting, where a draft of the final report will be 
discussed. All members of the Project Advisory Group will be invited to have authorship on the report. In 
particular, the Project Advisory Group will help ensure that the review is conducted in a systematic and 
transparent manner; check for over-interpretation of data; provide opinion on the credibility and 
plausibility of the thematic index and other emergent issues; and have the opportunity to provide sources 
of disconfirming data. 
 
9. ETHICAL ARRANGEMENTS 
Ethical approval is not required for this project. 
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