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Heterogeneity in the uptake, attendance,
and outcomes in a clinical trial of a total
diet replacement weight loss programme
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Abstract

Background: Trials have shown total diet replacement (TDR) programmes are safe and effective for weight loss in
primary care. However, it is not clear whether participant characteristics affect uptake, attendance, or effectiveness
of the programme.

Methods: We used data from 272 trial participants who were invited to participate in a clinical weight loss trial via
a letter from their GP. We used a Cochran-Mantel-Haenszel analysis to assess whether accepting an invitation to
participate in the trial differed by gender, age, BMI, social deprivation, and the presence of a diagnosis of type 2
diabetes or hypertension. We used mixed generalised linear modelling to examine whether participants’ age,
gender, or social deprivation based on area of residence were associated with weight change at 12 months.

Results: Men were less likely to enrol than women (RR 0.59 [95% CI 047, 0.74]), and people from the middle and
highest BMI tertile were more likely to enrol than those from the lowest tertile (RR 2.88 [95% Cl 1.97, 4.22] and RR
4.38 [95% CI 3.05, 6.07], respectively). Patients from practices located in most deprived and intermediate deprived
tertiles were more likely to enrol compared with those in the least deprived tertile (RR 1.84 [95% Cl 1.81, 2.59] and
RR 1.68 [95% Cl 1.18, 2.85], respectively). There was no evidence that age or a pre-existing diagnosis of type 2
diabetes (RR 1.10 [95% CI 0.81, 1.50]) or hypertension (RR 0.81 [95% Cl 0.62, 1.04]) affected enrolment. In the TDR
group, 13% of participants were low engagers, 8% engaged with the weight loss phase only, and 79% engaged in
both weight loss and weight maintenance phases of the programme. Those who engaged in the entire
programme lost most weight. Subgroup analyses suggested that older participants and those with a higher
baseline BMI lost more weight at 1 year than their comparators.

Conclusion: Despite some heterogeneity in the uptake and outcomes of the programme, if the results of this trial
are replicated in routine practice, there is no evidence that TDR weight loss programmes would increase inequity.

Trial registration: The DROPLET trial was prospectively registered on ISRCTN registry (ISRCTN75092026).
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Background

Low-energy total diet replacement (TDR) programmes to
treat people with obesity involve replacing usual foods
with formula products for up to 12 weeks in combination
with behavioural support. Evidence from two recent ran-
domised controlled trials shows that offering a TDR
programme in primary care is safe and leads to substantial
weight loss [1, 2]. However, it is not clear whether partici-
pants in such trials are representative of the general prac-
tice population of people with obesity. This information is
important to indicate the potential of this approach to
produce equitable outcomes in routine care.

The current mainstay of weight management support in
the UK is referral to a behavioural weight loss programme,
typically involving group sessions delivered in the commu-
nity over 12 weeks [3]. Previous evaluations of these pro-
grammes in clinical trials run in routine care settings have
reported that women and people who are older and from
less deprived areas are more likely to be enrolled [4, 5].
These same trials show no evidence of differences in weight
loss in relation to participants’ gender, age, or deprivation,
suggesting that participation in these programmes per se
does not increase inequalities [6, 7].

Interestingly, the population enrolled in weight loss trials
are usually more representative of the general population
with obesity than the typical referrals from routine primary
care who tend to be middle-aged, older, and nearly all
women [8, 9]. The perception that these community
weight loss groups cater mainly for middle-aged women
may deter practitioners from referring people who do not
fit the stereotype, or prevent those who are referred from
actually attending.

The TDR programmes tested in recent trials provided
one-to-one behavioural support and a diet that involves
replacing all meals with specially formulated products.
These characteristics may appeal to a different subset of
the population than group-based programmes, and it is
plausible that not all potential participants will find this
approach to weight loss fits with their life equally which
could lead to differential outcomes. In this analysis, we
explore whether uptake, engagement, and outcomes of a
TDR programme offered as part of a clinical trial dif-
fered in relation to participant characteristics or the
presence of weight-related disease.

Methods

Design and setting

The Doctor Referral of Overweight People to Low-Energy
total diet replacement Treatment (DROPLET) study was a
randomised controlled, two-arm trial to determine the
clinical and cost effectiveness of a primary care referral to
commercial low-energy TDR programme delivered in the
community, compared with usual weight management in-
terventions offered by a practice nurse. Participants in the
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trial were recruited from ten primary care practices in Ox-
fordshire, UK. We have published full details of the trial
protocol and main results elsewhere [2, 10, 11].

Recruitment

Each practice searched their electronic records for suitable
patients. GPs sent an invitation letter offering the oppor-
tunity to take part in a trial comparing two weight man-
agement programmes. The letter briefly described the
nature of the two weight loss treatments, and that both
treatments were offered free of charge as part of the trial,
but no details were provided on the location or timing of
appointments for either treatment. Interested recipients
contacted the research team, and those who met the eligi-
bility criteria were scheduled for an appointment with a
nurse at their primary care practice for a formal eligibility
check and, if eligible, offered enrolment in the trial. Partic-
ipants were then randomised in a 1:1 ratio (stratified by
general practice and baseline BMI < 35 kg/m?” or > 35 kg/
m?) to either a TDR programme or usual care.

Treatments

TDR intervention

Participants randomised to the intervention group were
asked to contact a local counsellor, to arrange regular ap-
pointments over 24 weeks. The counsellor provided all
TDR products and was trained to provide support for
people following a TDR. The appointments took place ei-
ther at the counsellors’ or at the participants’ home at a
mutually convenient time, including weekends and times
outside traditional working hours. The sessions comprised
motivational support, reassurance, and problem-solving to
support initial adherence to the programme and subse-
quent return to a food-based diet, followed by support for
weight loss maintenance. For the first 8 weeks (TDR
phase), participants were advised to replace all their usual
foods and drinks with four of the formula products daily,
750 mL of skimmed milk, 2.25L of water, or other non-
calorific drinks and a fibre supplement providing 810 kcal/
day (3389 kJ/day). After 8 weeks, there was a 4-week step-
wise reduction in the use of formula products and re-
introduction of food-based meals (food re-introduction
phase). During the weight maintenance phase (weeks 13—
24), participants were advised to consume one formula
product a day, with the remainder of diet provided by
regular food, and encouraged to attend monthly appoint-
ments with the counsellor at 16, 20, and 24 weeks. This
weight maintenance phase included a ‘rescue package’,
which allowed participants return to the total diet replace-
ment stage for periods of up to 4 weeks if they regained 1
kg or more than their weight at 12 weeks. All consultations
and formula products were provided free of charge for the
first 24 weeks after which participants were free to choose
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whether or not to continue with the programme, but at
their own cost.

Usual care

Participants randomised to the control intervention were
offered a behavioural weight management programme
provided by a member of the practice team who had
been trained to offer a weight loss programme (typically
the practice nurse). As part of this programme, partici-
pants were provided with a copy of the booklet ‘So you
want to lose weight ... for good’ [12] and were offered a
series of appointments over 12 weeks, at a frequency typ-
ically used in the practice (e.g. weekly or bi-weekly).

Outcome measures
Primary care practices provided the research team with an-
onymous summary data on gender, age, BMI, and diagno-
ses of type 2 diabetes and hypertension for all patients who
were invited to take part in the trial. The postcode of each
practice was used to represent patients’ social deprivation
based on the Index of Multiple Deprivation (IMD) [13] for
the uptake analysis, and IMD of participants’ home post-
codes was used for enrolled participants. The IMD ranks
geographical areas of about 500 households in the UK on
seven indices: income, employment, health deprivation and
disability, education, crime, barriers to housing and ser-
vices, and living environment. These ranks are grouped
into deciles which were used for analysis with lowest decile
[1] representing the most deprived areas and highest decile
[10] representing the least deprived areas. We examined
the presence of diabetes and hypertension alongside demo-
graphic characteristics because these are weight-related
conditions that often improve on weight loss and this may
increase motivation to participate and complete treatment.
During the trial, each of TDR counsellors recorded the
number and dates of attendances using a standard rec-
ord card for each of the participants randomised to the
TDR programme. At the end of the trial, counsellors
provided a copy of the record card to the research team
who determined the number of attendances and allo-
cated engagement in the programme according to the
following mutually exclusive patterns of engagement:

e Engaged in entire programme (weight loss and
weight maintenance phases) (defined as attending at
least 6 out of 8 of the TDR sessions (weeks 1-8) and
at least 2 out of 4 of the food re-introduction ses-
sions (weeks 9-12) and at least 2 out of 3 of the
weight maintenance sessions (weeks 13—24)).

e Engaged in weight loss phase only (defined as either
engaging in the TDR phase only, or engaging in
both the TDR and food re-introduction phases but
did not engage in the weight maintenance phase)
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o Low engagers (did not meet criteria for engaging in
any phase)

Nine participants did not fall into one of the above
groups. These participants were placed into the group
reflecting the last phase with which they engaged, irrespect-
ive of whether they met our criteria for engagement in
prior phases. Participants’ flow through the trial is dis-
played in Fig. 1.

Analysis

We split demographic variables and BMI for the invited
population into tertiles, and these group cut-points were
used in all further analyses. We used the Cochran-
Mantel-Haenszel method to calculate adjusted risk ratios
(RRs) and 95% confidence intervals (ClIs) for demo-
graphic characteristics of the enrolled (n 272) partici-
pants compared with those invited (# 2115) but not
enrolled (n 1843), stratifying by practice. Multivariable
logistic regression was used to explore the association
between participant characteristics and likelihood of be-
ing included in one of the mutually exclusive engage-
ment groups. We used generalised linear mixed effect
models to examine whether weight loss at 1 year differed
between demographic groups for participants in the
TDR group only. Visit and characteristic of interest and
the interaction between these variables were used as
fixed factors, with other characteristics as additional fac-
tors and participant, and practice as random effects with
a further covariate for baseline weight.

We compared the difference in weight change from
baseline for each level of engagement in the intervention
arm with the control group using generalised linear mixed
model with visit and engagement group and the inter-
action between these variables as fixed factors, practice
and participant ID as random factors adjusting for age,
gender, baseline BMI, IMD decile, diabetes, and hyperten-
sion to control confounding. All analyses were explora-
tory, but we present p values to aid interpretation.

Results

Characteristics of invited patients and enrolled
participants

Across ten practices, 2115 patients were invited to take
part in the trial, 286 were screened, and 278 were eligible
and enrolled, a recruitment rate of 13%. Of those who
were scheduled for a screening visit to obtain consent and
assess eligibility, four volunteers declined to participate
(thus were not assessed for eligibility) and four were ineli-
gible (BMI < 30 kg/m?). Of those 278 enrolled, six people
withdraw consent for use of their data after randomisation
(four intervention and two control); thus, data from 272
participants (134 intervention and 138 control) were in-
cluded in this analysis. There was evidence that patients
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2115 patients invited to take part via letter from their GP

v

286 Participants screened for eligibility

4 excluded:

> 4 BMI < 30kg/m?

4 declined to participate

\ 4

278 were randomized

v

'

138 assigned to TDR program

4 Withdrew consent for use of data

140 assigned to Usual Care

2 Withdrew consent for use of data

v ' v

phase only?

17 Low engagers?® 11 Engaged with weight loss 106 Engaged in entire

programme?

v v v

A4

134 Were included in analysis:
114 had weight measured at 3 months
108 had weight measured at 6 months

104 had weight measured at 1 year

138 Were included in analysis:
97 had weight measured at 3 months
94 had weight measured at 6 months

95 had weight measured at 1 year

Fig. 1 Flow of participants in the DROPLET trial. 'Attended < 6 sessions out of the possible 8 sessions during weeks 1-8, < 2 out of the possible 4
sessions offered during weeks 9-12, and < 2 out of the possible 3 sessions offered during weeks 13-26. *Either attended > 6 of the TDR sessions
out of the possible 8 during weeks 1-8 only, or attended = 6 of the TDR sessions and 2 2 of the food re-introduction sessions out of the possible
4 sessions offered during weeks 9-12. *Engaged in entire programme defined as engaging in weight loss phase (as defined above) and
engaging with weight maintenance phase defined as attending = 2 of the possible 3 weight maintenance sessions offered during weeks 13-26

with a BMI >31.8<355kg/m”> (RR 2.88 [95% CI 1.97,
4.22]) and those with BMI > 35.5 kg/m* (RR 4.38 [95% CI
3.05, 6.07]) were more likely to enrol than those with BMI
< 31.8 kg/m> Men were less likely to enrol compared with
women (RR 0.59 [95% CI 0.47, 0.74]). Patients from prac-
tices located in the most deprived areas (IMD decile < 6)
were more likely to enrol than patients from practices lo-
cated in the least deprived areas (IMD decile > 8) (RR 1.84
[95% CI 1.81, 2.59]). Patients from practices located in the
middle IMD group (IMD decile > 6 <8) were also more
likely to enrol compared with patients from the least
deprived areas (RR 1.68 [95% CI 1.18, 2.85]).There
was no evidence that age or the presence of a diagno-
sis of diabetes (RR 1.10 [95% CI 0.81, 1.50]) or hyper-
tension (RR 0.81 [95% CI 0.62, 1.04]) was associated
with enrolment (Table 1).

Association between participant characteristics and
engagement with the programme

Baseline characteristics for the 134 participants rando-
mised to the TDR group and for whom data were avail-
able for analysis are presented in Table 2. Seventeen

(13%) participants did not engage with the programme
(attended <6 sessions out of 8 during the TDR phase
(weeks 1-8), and < 2 out of 4 session during the food re-
introduction phase (weeks 9-12) and <2 out of 3 ses-
sions offered during the weight maintenance phase
(weeks 13-24)). Eleven participants (8%) engaged only in
the weight loss phase (attended =6 sessions out of 8
during the TDR phase (weeks 1-8) or > 6 sessions dur-
ing the TDR phase and >2 of 4 sessions offered during
the food re-introduction phase (weeks 9-12)), and 106
participants (79%) engaged in the weight maintenance
phase (attended =2 out of three sessions offered during
weight maintenance phase (week 13-26)) in addition to
the weight loss phase as described above. There was no
evidence that participant characteristics were associated
with engagement (Table 3).

Associations between participant characteristics and
weight loss

There was no evidence of any difference between men and
women for weight loss at 1 year (mean difference - 1.87 kg
[95% CI -4.66, 0.93], p =0.191). There was evidence that
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Table 1 Characteristics of invited and enrolled populations for
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Table 2 Baseline characteristics of recruited participants who

all practices were randomised to the TDR intervention
Invited', n Enrolled, n RR (95% Cl) N Mean SD
o e
(% of invited) Age (years) 134 482 15
Gender )
Weight (kg) 134 107.9 189
Men 1087 107 (10) 0.59 (047, 0.74)* )
Height (cm) 134 169.2 9.5
Women 1022 165 (16)
BMI 134 376 5.7
Age .
IMD decile 134 77 20
< 44 years 732 102 (14)
N (%)
> 44 < 56 years 738 103 (14) 1.07 (0.83, 1.34)
Gender
> 56 years 643 67 (10) 0.82 (062, 1.09)
Men 53 (39.6)
BMI
Women 81 (60.5)
<318 703 33 (5 -
Ethnicity
>318<355 697 9 (14) 2.88 (197, 422)* ) »
White British 121 (90.3)
>355 689 143 (21) 4.38 (3.05, 6.07)*
Other 13 (9.7)
IMD Decile . . '
Type 2 diabetes diagnosis 21 (15.7)
<6 800 120 (15) 1.84 (1.81, 2.59)* ) ) )
Hypertension diagnosis 33 (24.6)
< *
>6<8 824 112 (14) 1.68 (1.18, 2.85) BMI body mass index
>8 491 40 (8)
Type 2 diabetes diagnosis programme lost more weight thffm the COTI'EI'OI group E}t
3 and 6 months and 1year. Weight loss in the partici-
Yes 284 41 (14) 1.10 (0.81, 1.50) .
pants who engaged with both the TDR and food re-
No 1831 23103 introduction phases, but not weight maintenance phase,
Hypertension diagnosis was significantly greater than the control group at 3 and
Yes 545 63 (12) 081(062, 1049 6 months, but there was no evidence of any difference
No 1570 209 (13) from the control group at 1year. There was no differ-

IMD Index of Multiple Deprivation. IMD is calculated using practice postcode,
and lower IMD indicates a more deprived location. RR risk ratio

*Statistically significant difference (p < 0.01 for ¥ test)

'Anonymised data on all invited patients were provided by the GP practices
for the 2115 invited patients. There was missing data on gender for 6 patients,
on age for 2 patients, and on BMI for 26 patients

the oldest participants (aged > 56 years) lost more weight
compared with the youngest participants (aged < 44 years)
(mean difference - 3.54 [95% CI -6.86, 0.22], p = 0.037)
and that participants with baseline BMI (318-35.5) and
those with highest baseline BMI (>35.5 l<g/m2) lost
more weight compared with the group of lowest BMI
(< 31.8 kg/m?) (mean differences —4.21 [95% CI — 8.43,
-0.01], p=0.05, and -5.93kg [95% CI -10.3, — 1.54],
p =0.008, respectively). However, there was no evidence
that after adjusting for all other factors, weight loss at
lyear differed by area of residence or between those
with pre-existing diagnosis of type 2 diabetes or hyper-
tension and their peers (Fig. 2).

Association between pattern of engagement and weight
change

The adjusted weight losses for the control group and the
TDR group split by each group of engagement as well as
any differences between groups are presented in Table 4
and Fig. 3. Participants who engaged in all phases of the

ence in weight change between people randomised to
the intervention group who did not engage in the TDR
phase and the control group.

Discussion

People with a higher BMI, women, and those from areas of
greater socioeconomic deprivation were more likely to
enrol in a clinical trial investigating the effectiveness of a
TDR programme. However, there was little evidence to
suggest that age or the presence of a pre-existing diagnosis
of either hypertension or diabetes was associated with
enrolment. For participants randomised to the TDR
programme, there was no evidence that age, gender, BMI,
socioeconomic deprivation, or the presence of either pre-
existing diabetes or hypertension diagnoses were associated
with the likelihood of engaging in the programme. Partici-
pants who engaged with all phases of the programme lost
the most weight. Older people and those with a higher
baseline BMI had greater weight loss at 1 year.

Some factors may have affected the associations we
observed. First, in the analysis of uptake, we used the
IMD of the practice area as the indicator of a patient’s
own level of deprivation, but an individual may be more
or less deprived than the average person in the area in
which they live. This is likely to introduce random error
into the association, which usually underestimates the
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Table 3 Engagement of the participants enrolled into the DROPLET trial and randomised to the TDR intervention

Low engagers'

Engaged in weight
loss phase only?

Engaged in weight loss and
weight maintenance phases®

N (%) OR 95% Cl p N (%) OR 95% Cl p N (%) OR 95% Cl p
Total 17 (13) 11(8) 106 (79)
Gender
Men 6 (35) 089 029,266 0823 3(27) 067 0.4, 3.16 0618 44 (42) 1.33 0.68, 1.89 0.56
Women 11 (65) 8 (72) 62 (58)
Age
<44 years 7 (41) 7 (64) 34 (32)
> 44 < 56 years 6 (35) 127 036,452 0728 3(27) 068  0.09, 2.69 0405 41 (39 1.19 0.64, 2.19 0.38
> 56 years 4 (24) 111 036,584 0881 1(9 022 002230 0208 3129 1.60 0.78,3.17 046
IMD decile
<6 6 (35) 200 051,789 0322 2(18) 072 0.09, 5.80 0760 30 (28) 0.62 0.18, 2.14 045
>6<8 529 117 023,282 0814 6(55) 275 056,1357 0213 33(31) 0563 018,158 026
>8 6 (35) 3(27) 43 (41)
Baseline BMI
<31.8kg/m? 2(12) 0 15 (14)
>318<355 kg/m2 3(18) 0.51 007,349 0494 O - - - 37 (35) 211 0.31,1444 045
>355 l<g/m2 12 (71) 1.51 0.29, 7.81 0.626 11(100) - - - 54 (51) 0.31 0.06, 1.56 0.60
Type 2 diabetes
Yes 16 (94) 022 004,244 0178 109 053 005,530 0.760 19 (18) 3.69 0.70,1939 012
No 1(6) 10 (91) 87 (82)
Hypertension
Yes 14(82) 083 017,272 0806 109 039 004,395 0426 28 (26) 1.57 043, 5.75 049
No 3(18) 10 (91) 78 (74)

'Attended < 6 sessions out of the possible 8 sessions during weeks 1-8, < 2 out of the possible 4 sessions offered during weeks 9-12, and < 2 out of the possible

3 sessions offered during weeks 13-26

2Attended > 6 sessions out of the possible 8 sessions during weeks 1-8 only or attended > 6 sessions out of the possible 8 sessions during weeks 1-8 and > 2 out

of the possible 4 sessions offered during weeks 9-12
3Attended 2 out of the possible 3 sessions offered during weeks 13-26

strength of the true association and therefore is unlikely
to explain why people from more deprived areas appear
more likely to participate. We cannot exclude the possi-
bility that less deprived people from more deprived areas
or more deprived people from less deprived areas were
most likely to enrol. Secondly, this was an exploratory
analysis; the study was not planned to detect these asso-
ciations, so it is possible that we failed to detect associa-
tions due to a lack of statistical power. Definitions of
engagement were not pre-specified, and a small number
of patients had an inconsistent attendance pattern that
could not be classified into our groupings. Thirdly, the
data come from a clinical trial, where people may
respond differently to a situation in which they were of-
fered the same programme as part of routine care, per-
haps because the treatment is perceived as unproven or
because of the need for additional appointments to take
part in trial assessments.

Although we had data on ethnicity, the overwhelming
majority of participants in the study were White British,
meaning that it was not possible to assess whether uptake,
completion, or weight loss varied by ethnicity. Furthermore,
although the sample was representative of the local popula-
tion, the area where the study took place is a more affluent
and less ethnically diverse population than the UK as a
whole [14, 15]. Further evidence on the acceptability of the
TDR approach in more deprived areas with a greater pro-
portion of black and minority ethnic participants is needed.

Men were less likely to enrol in this trial of a TDR
weight loss programme than women, a phenomenon
which has also been observed in trials of community
weight loss groups, and in treatments for obesity generally
[6, 7]. However, the disparity by gender was less than has
been reported in trials of these other programmes [5], per-
haps suggesting that men found the TDR programme
more acceptable than community weight loss groups,



Astbury et al. BMIC Medicine (2020) 18:86 Page 7 of 9

Subgroup N Mean [SD] Adjusted difference [95% Cl]
Gender
Men 47 — -12.0[10.8] -1.87 [ -4.66, 0.93]
Women 58 —— -9.6[8.5]
Age
< 44 years 32 ' [ ] 9.2[11.3]
>44 < 56 years 40 — . 11.2[9.5] -2.25[-5.44,0.95]
> 56 years 32 — -11.5[8.1] -3.54 [ -6.86, -0.22]
Baseline BMI
<31.8 kg/m2 13 —_—, -5.6[6.2]
>31.8<35.5 kg/m2 33 —_—. 9.7[9.4] -4.21[-8.43,-0.01]
>35.5 kg/m2 58 — -12.3[10.2] -5.93[-10.30, -1.54]
IMD decile
<6 26 ] -10.9[10.6] -0.99 [ -4.32,2.35]
>6<8 36 — . 11.1[9.2] -0.50 [ -3.47,2.48]
>8 42 — -10.2[9.6]
Diabetes
Yes 18 L -13.0[9.1] -2.05[-5.67, 1.57]
No 87 — -10.2[9.7]
Hypertension
Yes 25 [ ] -10.8[9.5] 0.35[-2.77, 3.48]
No 80 —— -10.6[9.7]
-20 -15 -10 5 0 5 10
Mean weight change from baseline to 1 year [95% CI]
Fig. 2 Subgroup differences in weight change from baseline at 1 year. Cut points for tertile splits determined from the invited population. IMD,
Index of Multiple Deprivation decile calculated using practice postcode; lower IMD indicates a more deprived location

which has also been noted in a recent trial testing a similar
weight loss programme [16]. There was no evidence of a
difference in weight loss by gender as reported in a trial of
a community weight loss group [6]. We found no evidence
that age influenced enrolment in this trial, but older
people lost more weight. This is in contrast with a trial of
primary care referral to community weight loss groups,

where older people were more likely to enrol compared
with their younger counterparts [5]. Uptake was higher in
those with a higher starting BMI, perhaps because those
with the most weight to lose are more attracted by an in-
tensive weight loss programme. Arguably, patients with a
pre-existing diagnosis of hypertension and/or type 2 dia-
betes would have the most to gain from losing weight and

Table 4 Weight change across different groups of engagement with the TDR treatment

Attendance group N Adjusted mean weight change from baseline (kg) Within group, p value Between group, p value
(95% confidence intervals) compared with baseline compared with control
3 months 6 months 1 year 3months 6 months 1year 3 months 6months 1 year

Control (usual care) 138 —347 —462 —3.21 <0001  <0.001 <0001 - - -
(—=4.53,-241) (—5.69, —3.54) (—4.27,-2.14)

Low engagers' 7 =722 -576 -573 0.005 0.006 0.004 0177 0.727 0.271
(=119, -256) (=943, -2.10) (—=9.20, —2.26)

Engaged with weight 11 =101 —-1222 —-6.34 <0.001 <0.001 <0.001 <0.001 <0.001 0.266

loss phase on\y2 (=14.24,-778) (=1574,-870) (—10.05, —2.63)

Engaged in entire 106 —13.76 —15.77 - 1147 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

programme (per protocol)® (—1482,—1269) (—1482,—1270) (—12.58 —1037)

'Did not engage in TDR phase, food re-introduction phase, or weight maintenance phase (attended < 6 sessions out of the possible 8 sessions during weeks 1-8,
<2 out of the possible 4 sessions offered during weeks 9-12, and < 2 out of the possible 3 sessions offered during weeks 13-26)

2Engaged with weight loss phase (either attended > 6 of the TDR sessions out of the possible 8 during weeks 1-8 or attended > 6 of the TDR sessions and > 2 of
the food re-introduction sessions out of the possible 4 sessions offered during weeks 9-12)

3Engaged in entire programme defined as engaging in weight loss phase (as defined above) and engaging with weight maintenance phase defined as attending
> 2 of the possible 3 weight maintenance sessions offered during weeks 13-26
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Usual Care

Low engagers

Engaged in weight loss phase only
Engaged in all phases per protocol

Weight change from baseline (kg)

'1 8 T T T T T 1
0 10 20 30 40 50 60

Weeks post randomisation

Fig. 3 Weight trajectories according to pattern of engagement. Usual care: offered usual care weight management. Low engagers: attended < 6
sessions out of the possible 8 sessions during weeks 1-8, < 2 out of the possible 4 sessions offered during weeks 9-12, and < 2 out of the possible 3
sessions offered during weeks 13-26. Engaged in weight loss phase only: either attended = 6 of the TDR sessions out of the possible 8 during weeks
1-8 only, or attended = 6 of the TDR sessions and = 2 of the food re-introduction sessions out of the possible 4 sessions offered during weeks 9-12.
Engaged in all phases as per protocol: engaged in entire programme defined as engaging in weight loss phase (as defined above) and engaging with

weight maintenance phase defined as attending = 2 of the possible 3 weight maintenance sessions offered during weeks 13-26

might therefore have been more motivated to do so [17],
but there was no evidence of greater uptake, engagement,
or weight loss in this group and the confidence intervals
exclude large though not moderate sized associations. It
has been suggested that people with type 2 diabetes tend
to lose less weight than people who do not have diabetes,
but we found no evidence of this [18].

Examining the socioeconomic equity of this kind of
intervention is important since motivation, organisation,
and capacity, including material resources, are required to
enact the behavioural responses necessary to lose weight
and concern has been expressed that interventions, such as
a TDR programme, which require a high level of agency,
may widen socioeconomic inequalities in health [19].
There is some evidence that those from more deprived
areas are less likely to enrol in community weight loss
groups [20]. However, in this trial of a TDR programme,
those from the most deprived areas were more likely to
accept the invitation to participate in the trial and weight
loss outcomes did not differ in relation to deprivation. Ac-
cordingly, we find no evidence to suggest that if the present
findings are replicated when offered as part of routine care,
TDR weight loss programmes would increase inequity. It is
possible that some patients will have known that these pro-
grammes cost around £700 if paid for privately, and this
may have created a bigger incentive to participate for

people with more limited financial resources. Alternatively,
it may be due to the one-to-one support offered at a time
and place to suit the participant, which might make it eas-
ier to engage with TDR programmes than in weight loss
groups which are run at a fixed time and location.

Weight change in people who had low engagement with
the programme was not significantly different from the
control group. People who engaged with the weight loss
phase only up to the end of food re-introduction at 12
weeks but did not engage with the weight maintenance
phase of the programme lost more weight at 3 and 6
months than the control group. However, these partici-
pants gained weight more rapidly between 6 months and 1
year than those who continued to engage with the weight
loss maintenance phase and their weight was not signifi-
cantly different from the control group at 1 year. This ap-
parent benefit of continued ‘engagement’ may reflect
ongoing contact and support, or some specific component
of the later phase of the behavioural programme which
helps to develop longer-term weight maintenance skills.
But, the large majority of people completed all phases of
the study, so the estimates of the effect of short-term
‘weight loss only’ were imprecise and further data is re-
quired to fully examine the effect of short courses of TDR
for weight loss with no further support for weight mainten-
ance. It is also plausible that the apparent differences
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between groups may reflect greater commitment of these
individuals to their weight loss attempt, rather than the ex-
tended support offered by the programme, and it is not
possible to draw conclusions about optimal programme
duration from this analysis.

Conclusion

There were modest differences in uptake of a total diet
replacement programme and subsequent weight loss in
relation to participant characteristics. However, there is
no evidence from this trial that if TDR weight loss pro-
grammes were offered in routine care, it would increase

inequity.
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