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Abstract  

Background: Finding effective referral policies for weight management services would have 

important public health implications.  

Aim: Here we compare percentage weight change by referral methods, BMI categories and 

participants who have had attended weight loss programmes multiple times.   

Design and Settings: A prospective cohort study of 15,621 participants referred to 12-week 

behavioural weight loss programmes funded by the public health service in Birmingham, UK.  

Methods: Comparisons were made between GP versus self-referrals, BMI ≥40 kg/m2 to <40 

kg/m2 and multiple referrals compared to only one referral. Linear mixed modelling was used 

to assess percentage weight change after adjusting for covariates.  

Results: Participant’s mean age was 48.5 years, 78.7% were of white ethnicity, 90.3% female 

and mean baseline BMI was 36.3 kg/m2. There were no significant differences in percentage 

weight loss, between participants that self-referred and those that were referred by their 

general practitioner (GP) and no significant differences between baseline BMI categories. 

Referral to a weight loss programme more than once was associated with less weight loss at 

subsequent attendances (0.92%, 95% CI 0.70 to 1.14, p<0.001).  

Conclusion: Allowing self-referral to a weight loss programme widens access without 

compromising amount of weight lost. These programmes are beneficial for all categories of 

obesity, including those with a BMI ≥40 kg/m2. Attending weight management programmes 

more than once results in less weight loss and that swapping to a different program may be 

advisable.  

Key words: obesity, primary healthcare, behaviour, treatment 

Introduction 
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As part of the care pathway for people with obesity it is recommended that patients are 

referred to multicomponent behavioural weight management programmes, which are often 

three months duration (1, 2). However, provision varies and need generally outstrips supply. 

Managing the demand can be explored by examining individual factors that might predict 

success and previous research has investigated motivation, self-esteem, locus of control, and 

readiness to change, however there have been inconsistent findings(3). Another method that 

may be easier to implement by commissioners of weight management services is to examine 

the service itself. This involves evaluating the programmes being offered, referral criteria and 

length of programme.  

We have previously examined the association between commercial weight loss programmes 

and found similar outcomes between the programmes; yet there was heterogeneity in the 

amount of weight loss by individuals(4). Investigating other factors that may influence 

effectiveness would have important health and commissioning implications. Here we have 

investigated three factors that may influence weight loss including referral method, body 

mass index (BMI) category at the start of the programme and multiple attendances at weight 

loss programmes.  

Accessible services are recommended for weight management, and in some areas people are 

able to self-refer to treatment programmes(4). This is important as it may reduce barriers, 

result in quicker access to a service and reduce appointments at general practices(5). 

However there are also advantages of GP referral as this may increase motivation to lose 

weight(6), although this extrinsic motivation may not help with long term weight loss(7) . 

Anecdotal reports from the service suggest people feel accountable to their GP as they 

believe their GP is monitoring their progress, which may mean they are more likely to attend 

the programme. Qualitative research examining people’s experience of a referral letter from 

their GP to a take part in a randomised controlled trial found that they appreciated this sense 
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of personal support and the offer of a service(8). However it is not clear whether this results 

in improved outcomes. Bink and colleagues examined GP versus self-referral to a very low 

calorie diet (VLCD) or low calorie diet intervention (LCD) and found no difference in 

treatment outcomes according to the referral methods(9). However, people referred by their 

GP were less likely to enrol in the programme. This was a small study involving 170 enrolled 

participants and therefore investigating referral pathways warrants further investigation.  

There is a view that community based behavioural weight management programmes may not 

be suitable for those with a BMI ≥40 kg/m2 because these people are likely to have more 

complicated needs and require more specialist support(10). Many community weight 

management services exclude people with a BMI >40 kg/m2(11). Current evidence of 

effectiveness has been limited and mainly in people who are classified as overweight or obese 

up to a BMI of 40 kg/m2(12-14). If we can obtain evidence about the effectiveness of these 

programmes for different categories of BMI we can target resources.  

Weight management services can typically be accessed multiple times over a given period, 

particularly if a person is classified as morbidly obese as they are unlikely to lose sufficient 

weight in 12 weeks to achieve a healthy body weight. There is some evidence that multiple 

diet attempts are associated with less weight loss in subsequent attempts(15). An 

observational analysis of participants attending Weight Watchers found that a second referral 

resulted in less weight loss(12). However this second referral was usually directly after the 

first 12 weeks of referral. The rate of weight loss slows over time therefore this is to be 

expected. Here we have examined whether a second referral at a later point (at least nine 

months after the end of the weight loss programme) is beneficial for weight loss.  There are 

two things to consider here; firstly, if people are not as successful when they receive further 

referral to a weight management programme, they may need additional support or a different 
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service. Alternatively, as obesity is a chronic condition, enabling people to access services 

again after a period of time may be helpful.  

We have investigated the following hypotheses by examining percentage weight change from 

baseline to 12 weeks:   

1. Is self-referral associated with less percentage weight loss than being referred by a 

GP? 

2. Do patients with a BMI ≥40 kg/m2 have less percentage weight loss than those with a 

BMI <40 kg/m2? 

3. Are subsequent referrals to weight loss programmes associated with less weight loss 

at than first referrals? 

4. We also completed a sub group analysis to compare only those who had two episodes 

and examine characteristics and weight change.  

 

Material and Methods 

Study Design 

A prospective cohort study using anonymised routinely collected data from the Lighten Up 

service database, a weight management service within Birmingham, United Kingdom. For 

this study, participants entered the service between January 2008 and November 2014. 

Throughout the six year period there were different weight loss programmes available, 

however the numbers attending these programme were very small and many were 

decommissioned as they were shown to be ineffective(16). To ensure consistency, here, we 

include only three commercial programmes that have been available throughout the study 

time period and we have previously shown that they result in similar weight losses at 12 
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weeks(4). These programmes are Weight Watchers, Rosemary Conley and Slimming World. 

The content of these programmes have been previously described(4, 17). Participants 

attended one of these programmes using vouchers paid for by Public Health services for 12 

weeks and attended alongside people who paid to attend the programmes. After 12 months 

participants could re-attend the same programme or choose a different programme for free. 

These programmes are relatively cheap and cost between £49.50 and £55.00 per 12 week 

programme compared to £70-100 for General practice and pharmacy led programmes (at 

2011 costs) (16).  

Setting and recruitment of participants 

Eligible people were invited to take part in a weight loss programme by letter from their 

general practitioner (GP) or during a consultation with a GP, practice nurse or other health 

care professional or could self-refer. Self-referral was only available from February 2011. 

People had a raised BMI, defined as BMI ≥25 kg/m2 for South Asians with no comorbidities 

or BMI ≥23 kg/m2with comorbidities. All other ethnic groups were eligible if they had a BMI 

≥30 kg/m2 with no comorbidities or BMI ≥28 kg/m2 with comorbidities. These BMI 

thresholds made patients eligible for primary care obesity management services. There is 

evidence to suggest that Asian populations have higher adiposity at lower BMIs but a review 

of the evidence by NICE failed to reach a conclusion as to what cut-off for Asians would be 

equivalent to a BMI of 30 in non-Asians(18).  However, commissioners needed to set a 

threshold for eligibility for services(19). Interested or eligible people telephoned a co-

ordinating centre, free of charge, where the programme was explained. The telephone co-

ordinating centre had a database of times, days and venues of the weight management 

programmes in the area. People were excluded if they were unable to understand English or 

were pregnant.  
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Measurements 

We were interested in percentage change in body weight between baseline and 12 weeks 

(programme end). The weight management provider weighed and took participants height at 

baseline and 12 weeks. Self-reported weight at 12 weeks was used when an objective 

measure could not be obtained.  

Demographic and baseline information 

At baseline, participants reported their age, gender, ethnicity and postcode to the telephone 

co-ordinating centre staff. Postcode was used to derive the Index of Multiple Deprivation 

(IMD), which is an area-based measure of the socio-economic status, which were categorised 

into quartiles (20). BMI was calculated at baseline.  

Variables of interest 

Referral method: Participants were asked how they were referred to the service and this was 

recorded as GP, self or other health professional (including dieticians, health trainers and 

midwives). Referral from a GP could either be in the form of a letter or through a 

consultation.  

Attendance at programmes: Participants accessing the service were allocated a unique code 

and for every time they attend a weight loss service a new episode is created using the unique 

code. An episode refers to the referral to a weight loss service. This means that the number of 

times a person commences a weight loss programme can be identified. The dates of 

subsequent referrals were checked to ensure that they were at least 12 months after the start 

date of the previous attendance. The policy for the service stated that subsequent attendance 

must be 12 months after the start date of the previous weight loss programme.  This allowed 

us to appropriately code participants for this study. 
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Statistical analysis 

Baseline characteristics of the cohort were summarised using descriptive statistics. Subjects 

were classified into several categories of interest: type of referral (GP, self-referral); BMI 

(kg/m2) :< 40, ≥40; and number of referrals (1, 2, 3 or more). There were three other referral 

methods, but with quite small numbers (24% of the sample for the three referral methods) and 

therefore not compared with self-referral and GP referral categories.  

Prior to imputing missing weights, we compared the characteristics of participants with 

objective weights recorded to those with self-reported weights using 2-sample t-tests and chi-

squared tests. To assess the plausibility of missing weights being missing at random, we also 

compared the characteristics of those with weight data recorded (objective or self-reported) to 

those without any weight recorded. Self-reported weights were then imputed where objective 

weights were missing and multiple imputation (5 replications) utilising all available data was 

used to impute any additional missing data.    

Linear mixed effects model analysis was used to explore the relationship between percentage 

weight loss over 12 weeks and referral type, BMI and number of weight loss programmes 

attended. We used percentage weight loss as our dependent variable since this accounts for 

baseline differences in weight unlike absolute weight loss. Variables considered to be 

possible confounders (age, gender, ethnicity, attendance and weight loss programme) were 

included as covariates in the modelling. Some participants had more than one weight loss 

attempt therefore subject identifier was included as a random effect to allow for the repeated 

structure of the data. The analysis was rerun on each of the imputed datasets and the results 

consolidated using Rubin’s rules(21). Sensitivity analysis was performed without imputation 

of missing weight data. Model assumptions of normality and linearity were assessed with 
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residual plots. Analysis was undertaken with SPSS v22. Results are reported as mean 

differences with associated 95% confidence intervals. 

In a subgroup analysis of only those that had a second episode, we compared end of 

programme weight of the first episode to baseline weight of the second episode. We also 

examined whether participants chose a different programme and if this affected weight 

change through paired t-tests. We also examined the difference in weight change between the 

first and second episodes using paired t-tests.   

Results  

There were 15,631 episodes of participants that attended a programme and of these, three 

participants did not meet the initial weight management criteria (BMI was too low) and 

therefore excluded.  Participants self-reporting a weight gain of greater than 15.0 kg (n=5) or 

a weight loss of greater than 35 kg (n=2) were excluded from the analyses because 15 kg of 

weight gain would seem improbable within 12 weeks and some participants had lost 32 kg 

using objective weights. This resulted in 15,621 participants included in the analyses and of 

these 10,843 (69.4%) had follow-up weight data at 12 weeks and of these 7.8% were self-

reported.  

Baseline characteristics  

Participants mean age was 48.5 (SD 14.3) years, 78.7% were white, mean BMI at baseline 

was 36.3 kg/m2 (SD 6.0) and 86.9% were classified in the two IMD quartiles with greatest 

deprivation (see Table 1).  Only 9.7% of services attendees were male. Generally those with 

missing weight data at 12 weeks had similar characteristics to those with weight data. An 

exception to this was that a lower percentage of participants with missing weight data 

attended Slimming World (Table 2).  
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Self-referral versus GP referral  

Baseline characteristics of the referral groups were similar; apart from a higher proportion of 

self-referrals chose to attend Slimming World. Most participants were referred by their GP 

(59%) and 17% self-referred to a programme (24% other referral methods).  Following 

adjustment for age, gender, ethnicity and programme, there was no evidence that GP referral 

was associated with greater weight loss (0.06% 95% CI -0.2 to 0.3 p=0.595) compared to 

those who self-referred (Table 3). Of the GP referrals, 5690 participants were referred from a 

consultation, 2958 from a letter and for 550 participants this was not stated. Participants 

referred by consultation had an average weight loss of -3.3 kg (SD 3.9) and those referred by 

a letter lost -3.9 kg (SD 4.0). Attendance at the programs was included in the model and was 

a significant confounder with greater attendance associated with greater weight loss.  

BMI category and weight change 

 

Approximately 22.3% of participants had a BMI ≥40 kg/m2 and participants were slightly 

younger and a slightly higher percentage chose to attend Slimming World. After adjustment 

for confounders, there was no evidence that those with a BMI ≥40kg/m2 had different 

percentage weight loss compared to those with a BMI <40 kg/m2 (0.09% 95% CI -0.06 to 

0.24, p= 0.244). Similar results were observed for the completed case analysis. 

Multiple referrals to weight loss programmes 

Approximately 11% of participants had at least two referrals to weight loss services at least 

12 months apart and characteristics between these participants and those who had attended 

once were similar (Table 1). A very small percentage of participants (2.1%) had attended a 

programme three times or more with some participants attending up to six times. Second 

attendance at the programmes was associated with a smaller percentage weight loss 

difference of 0.92% (95% CI 0.70 to 1.14, p<0.001). Three or more referrals was associated 
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with even less weight loss (1.4%; 95% CI 0.96 to 1.88, p<0.001) (Table 3). Similar results 

were observed when missing weights were not imputed.  

Examining those who had two episodes (n=1693), on average people had regained the weight 

lost by the start of the next episode and lost significantly less weight than their first episode 

(mean difference -0.7 kg 95% CI -1.0 to -0.34, p<0.01) (Figure 1). The majority (59.8%) of 

participants chose to attend the same programme. However 8.3% of participants’ changed 

from Slimming World to Weight Watchers, 14.1% changed from Weight Watchers to 

Slimming World, 8.3% from Rosemary Conley to Weight Watchers and 5.4% from 

Rosemary Conley to Slimming World. Small percentages 2% and 2.1% changed from 

Slimming World and Weight Watchers to Rosemary Conley. Those who changed 

programmes lost a similar amount of weight to their first programme (mean difference 0.4 kg 

(95% CI -0.2 to 0.9 p=0.221). However those who stayed with the same programme lost 

1.2kg (95% CI -1.6 to -0.8 p=<0.01) less in their second programme.  

Discussion 

Summary 

This research has investigated factors associated with weight loss that could inform health 

policy decisions about commissioning weight management services. Being referred by a GP, 

or self-referral, were associated with the same amount of weight loss. Therefore both GP and 

self-referral are appropriate options for commercial weight loss services. Self-referral options 

may result in greater accessibility for those able to do so. Participants with a higher BMI can 

benefit from this type of service as well, at lower cost, before progression to more intensive 

specialist services if needed. Participants lost significantly less weight in subsequent referrals 

to the programme (0.92%, 95% CI 0.70 to 1.14, p<0.001). If a person has two attempts at the 

programme this difference would not be clinically significant. However for each subsequent 
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attendance there would be less weight loss each time and accumulatively this amount would 

be clinically significant. Limiting access may be one method commissioners could use to 

manage the considerable demand for health services. Greater attendance was significantly 

associated with greater weight loss and thus participants should be made aware of this and 

GP’s could encourage attendance at programs.   

Strengths and limitations of this study 

These analyses provide evidence for commissioners of weight management services about 

referral methods and are also relevant to GPs who refer patients to weight management 

services. Approximately 30% of participants had missing weight data at programme end and 

this could have introduced follow-up bias. Similar rates were found across programmes and 

we limited the effect of this by using a conservative approach to imputing missing weight 

data and found no differences in baseline characteristics of those with and without missing 

weight data. Data were only analysed at 12-week follow-up, which is relatively short, 

however we believe it is appropriate for the purposes of this study, which aimed to look at 

policy implications for commissioning weight management services, which are usually 12 

weeks duration. Continued support is associated with greater weight loss but cost of 

programmes may limit the services available(22). Self-referral was only available from 2011; 

however there is no reason to believe it would affect the outcomes investigated. The analysis 

had a very large sample size and utilises data from a service being implemented in practice 

and therefore has high ecological validity. There were a small proportion of men who 

accessed the services and this needs to be taken into account when considering this as a 

method of treatment. Other methods may be needed to accommodate men or make these 

services more appealing to them(23).  

Comparison with existing literature 

 12 



We hypothesised that there would be an association between GP referral and greater weight 

loss due to people feeling more motivated and accountable to a GP. One explanation for no 

difference in weight loss is that the perceived accountability does not exist or that the weekly 

group sessions in the programmes may supersede this accountability. Participants report that 

the weekly weigh-ins in these types of programmes are important to keep them on track(24). 

Additionally follow-up by GPs was not required and this could be important as found in 

qualitative interviews of an RCT of referral to a weight loss programme. Participants who 

were followed up at the practice reported a sense of wishing to please the GP by losing 

weight(8). Therefore a combination of a shared-care approach may be beneficial, where 

patients can be referred to a service but their GP continues to clinically assess them. There 

was also no measure of the relationship between the GP and the patient, which may have 

influenced the feeling of accountability.   On the other hand it could be suggested that those 

who self-refer might be highly motivated to try and lose weight. Binks and O’Neil measured 

motivation and found those who self-referred had greater motivation than those referred by 

their GP and this resulted in greater enrolment by self-referrals(9). However the intervention 

was a VLCD and LCD and many people may not wish to do this, people may have to be very 

highly motivated. Those referred by their GP may have not been as well informed about what 

was involved compared to those who self-referred.  

Although no difference was found between referral methods, we recognise GP advice for 

weight loss is beneficial.  GPs may encourage those who are not considering weight loss to 

make changes and therefore both referral methods should be used to enable people to access 

weight management services(6, 25, 26).  

Our findings suggest that these community programmes help people with higher BMIs to lose 

weight.  A large audit of Slimming World found similar findings, in that percentage weight 

loss was similar across categories of BMI(27). This audit did not specifically consider 
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participants with a BMI >40 kg/m2 compared to lower BMI categories.  Participants with a 

greater BMI will have more weight to lose; therefore a 12-week referral may not be long 

enough to help them reach a healthy weight. This is an issue that commissioners may need to 

consider. Some programmes do offer additional sequential referrals for people with a higher 

BMI if they lose at least 5% of their initial weight loss in the first referral which may be 

helpful.  

Subsequent referral to a weight loss programme (at least 12 months later) resulted in less 

weight loss at each attendance. Participants that attended the service regained the weight 

initially lost and therefore it is not surprising they seek further help for weight loss but 

perhaps different support needs to be offered. This difference between a first referral and a 

second referral was 1%, which may not be clinically significant, but with a third referral this 

increased to 1.4% and accumulatively this may have clinical implications. In the sub group 

analysis we found that changing programme results in similar weight losses to the first 

programme and it might be hypothesised that they people are gaining additional strategies 

that they don’t receive from their first programme.  Although 59% of participants returned to 

the same programme they lost significantly less weight the second time, it would be 

interesting in future research to identify their reasons for doing this. Reducing the number of 

times people can access the same weight management service could be used as a method of 

addressing the increasing demand, particularly as participants lose less weight. It also 

suggests that a number of services should be offered to manage this chronic condition.  

Weight was the main outcome of interest and this is because greater weight loss is associated 

with improved health benefits(28). Previous research has found that commercial weight 

management programmes resulted in greater improvements in insulin sensitivity and total 

cholesterol compared to primary care programmes(29). The same trial examined quality of 

life and there were inconclusive findings(30). Another research trial has found that even 
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modest weight losses of 2 kg for short periods of time reduced the incidence of 

cardiovascular events and mortality over the subsequent five years(31). Thus there may be 

long term benefits of helping people to lose weight even if it is for a short period of time and 

these types of programmes help people to manage their weight.   

Implications for research and practice 

Commissioners can use the evidence presented here to inform referral guidelines for weight 

management services. Allowing self-referral to a weight loss programme widens access 

without compromising amount of weight lost. BMI categories are associated with similar 

weight losses and therefore GPs/ health professionals can refer participants to these 

community weight loss services. Multiple referrals at the same weight loss services result in 

less weight loss each time and other services may need to be considered. 
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Table 1: Characteristics of participants by differing categories 

N Total Self-referral 
n=2602 

GP referral 
n=9198 

One 
attendance 

n=13603 

Two 
attendances 

n=1691 

3 or more 
attendances 

n=327 

BMI< 40 
kg/m2 

n=9362 

BMI ≥ 40 
kg/m2 

(n=2731) 
Age mean (SD) 48.5 (14.3) 47.1 (13.8) 49.3 (14.5) 48.2 (14.4) 49.9 (13.7) 52.5 (13.2) 50.1 (14.4) 47.6 (13.5) 
Gender  % 
Male 

 
9.7 

 
187 (7.2) 

 
11.0 

 
10.2 

 
6.7 

 
5.8 

 
10.2 

 
10.3 

Baseline BMI kg/m2 
mean (SD) 36.3 (6.1) 36.6 (6.2) 36.2 (6.0) 36.2 (6.1) 36.8 (6.3) 36.1 (5.0) 33.7 (3.4) 45.1 (4.8) 
Programme % 
Rosemary Conley 
Slimming World 
Weight Watchers 

 
16.2 
50.2 
33.6 

 
8.8 
65.4 
25.7 

 
17.6 
46.9 
35.5 

 
16.9 
49.7 
33.5 

 
11.4 
53.8 
34.8 

 
12.2 
55.0 
32.7 

 
16.8 
50.9 
32.3 

 
10.4 
59.6 
30.0 

Ethnicity % 
White 

 
 78.7 

 
74.0 

 
80.2 

 
78.8% 

 
78.7% 

 
78.6 

 
80.1 

 
81.1 

IMD % 
50% most deprived 

 
87.2 

 
87.5 

 
 86.3 

 
86.8 

 
88.1 

 
86.9 

 
85.5 

 
90.0 

Weight change kg 
mean (SD) -4.9 (3.9) -4.6 (3.9) -5.0 (3.9) -5.0 (3.9) -3.9 (3.6) -3.5 (3.7) -4.5 (3.5) -5.8 (4.6) 
Weeks of attendance 6.3 (4.0) 6.7 (4.0) 6.2 (4.0) 6.4 (4.0) 6.0 (3.9) 5.9 (3.9) 7.5 (3.8) 7.6 (3.6) 
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Table 2: A comparison of those with complete self-reported weight data and missing 

weight data at 12 weeks. 

 Self reported 
weight n=1212 

Measured 
weight data 

n=9631 

Missing weight data 

n= 4778 

Age mean (SD) 50.4 (14.1) 49.1 (14.2) 46.7 (14.3) 

Gender – male  n (%) 133 (11.0) 1017 (10.6) 371 (7.8) 

Baseline BMI kg/m2 

mean (SD) 
36.6 (6.2) 
n=1210 

36.5 (6.2) 
n=9630 

 

34.1 (3.9) 

 n=1267 

Programme n (%) 

Rosemary Conley 

Slimming World 

Weight Watchers 

 

174 (14.4) 

742 (61.2) 

296 (24.4) 

 

1505 (15.6) 

5107 (53.0) 

3019 (31.3) 

 

847 (17.7) 

1997 (41.8) 

1934 (40.5) 

Ethnicity n (%) 

White  

 

936  (77.2) 

 

7817 (81.2) 

 

1814 (81.2) 

IMD n (%) 

Most deprived 50% 

 

1040 (85.8) 

 

8367 (86.9) 

 

4178 (87.4) 

Weight change baseline 
to 12 weeks kg mean 
(SD) 

 

-5.1 (4.3) 

 

-4.8 (3.8) 

 

___ 

Key: SD: standard deviation, IMD: index of multiple deprivation 
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Table 3: Percentage weight change outcomes by interest 

 Percentage weight change kg  (95% 
CI)a 

Percentage weight change kg 
imputed (95% CI)a 

GP referred 
versus self-
referral 

0.20 (0.003 to 0.39) p=0.046 0.06 (-0.18 to 0.30) p=0.595 

BMI <40 kg/m2  
versus≥ 40 kg/m2 

-0.09 (-0.25 to 0.07) p=0.261 0.09 (0.06 to 0.24) p=0.244 

Attendance 1 
versus 2 

1.0 (0.76 to 1.20) p<0.001 0.92  (0.70 to 1.14) p<0.001 

Attendance 1 
versus 3 or more 

1.35 (0.84 to 1.85) p<0.001 1.41 (0.96 to 1.88) p<0.001 

aAdjusted for age, gender, ethnicity, weight loss programme, attendance 
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Figure 1: The mean weight change from the start of a first referral to a weight loss programme to the end 
of the programme, followed by the starting weight at the beginning of a second referral to a weight loss 
programme and the change by programme end.   
 
BW= weight at baseline of programme 
PE= weight at programme end 
1st = First referral 
2nd = Second referral 
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