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Abstract

Objective—To assess weight and HbAlc changes in the Healthier You: National Health Service
Diabetes Prevention Programme (NHS DPP), the largest DPP globally to achieve universal
population coverage.

Research Design and Methods—A service evaluation assessing intervention effectiveness for
adults with non-diabetic hyperglycaemia (HbAlc 42-47 mmol/mol (6.0-6.4%)) or fasting plasma
glucose 5.5-6.9 mmol/l) between programme launch in June 2016 and December 2018, using
prospectively collected national service-level data in England.

Results—By December 2018, 324,699 people had been referred, 152,294 had attended initial
assessment and 96,442 had attended at least one of 13 group-based intervention sessions. Allowing
sufficient time to elapse: 53% attended initial assessment; 36% attended at least one group-based
session; and 19% completed the intervention (attended over 60% of sessions). Of the 32,665 that
attended at least one intervention session and had sufficient time to finish, 17,252 (53%)
completed: intention-to-treat analyses demonstrated mean weight loss 2.3 (95% CI: 2.2-2.3) kg
and HbA1c reduction 1.26 (1.20-1.31) mmol/mol (0.12 (0.11-0.12) %); completer analysis
demonstrated mean weight loss 3.3 (3.2-3.4) kg and HbA1c reduction 2.04 (1.96-2.12) mmol/mol
(0.19 (0.18-0.19) %). Younger age, female sex, Asian and black ethnicity, lower socioeconomic
status and normal baseline BMI were associated with less weight loss. Older age, female sex,
black ethnicity, lower socioeconomic status and baseline overweight and obesity were associated
with smaller HbAlc reduction.

Conclusions—Reductions in weight and HbAlc compare favourably to those reported in recent
meta-analyses of pragmatic studies and suggest likely future reductions in participant type 2
diabetes incidence.

The increase in prevalence of Type 2 diabetes is a threat to the sustainability of health
systems internationally. There is good evidence from randomised controlled trials that
behavioural interventions to support people with impaired glucose tolerance to lose weight,
adopt a healthy diet and increase physical activity, can significantly decrease the incidence
of type 2 diabetes (1-3).

Recent systematic reviews and meta-analyses of trials assessing the effectiveness of
pragmatic lifestyle interventions for the prevention of type 2 diabetes in routine practice
have demonstrated relative risk reductions in incidence of 26% and 29% (4-6).

There is limited experience in the implementation of diabetes prevention programmes (DPP)
at scale. The US DPP reported on 14,747 participants (7), the Australian lifestyle
intervention programme “Life!” on 8,412 participants (8), and the Finnish “FIN-D2D” on
2,798 participants (9).

In 2016 the National Health Service (NHS) in England established The Healthier You: NHS
Diabetes Prevention Programme (NHS DPP) and just over two years later has seen England
achieve universal population coverage. The NHS DPP was developed to prevent or delay
onset of type 2 diabetes in adults already identified to be at high risk, defined as having non-
diabetic hyperglycaemia (NDH) (HbA1lc 42-47 mmol/mol (6.0-6.4%) or fasting plasma
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glucose (FPG) 5.5-6.9 mmol/l). The rationale, justification, development and early
implementation of the Programme have been described previously (10), and an impact
analysis has demonstrated the potential for realising return on investment within 12 years
(11). The approach is based on guidance on type 2 diabetes prevention in those at high risk
from the National Institute of Health and Care Excellence (NICE PH38) (12) and is
complemented by primary preventative interventions to tackle obesity, the major modifiable
risk factor for Type 2 diabetes, such as a levy on sugar-sweetened beverages, outlined in the
UK Government’s Childhood Obesity Plan (13-14).

Using data from the first two and half years of activity, we aimed to assess weight and
HbA1c changes in the NHS DPP, and to assess whether these changes are comparable to
uncontrolled pre-post summary effect sizes reported in the most recent meta-analyses of
pragmatic studies, on which some of the assumptions in the impact analysis were based. We
also aimed to quantify access through uptake and programme completion, and to assess
impacts of age, sex, ethnicity, baseline BMI, and socioeconomic status.

Research Design and Methods

Study design

A service evaluation in England evaluating the effectiveness of the NHS DPP using
prospectively collected national service-level data relating to all those referred from
programme launch in June 2016 to the end of December 2018.

Intervention

The NHS DPP delivers behavioural interventions that encourage: weight loss, or the
maintenance of a healthy weight; achievement of UK dietary recommendations related to
fibre, fruit and vegetables, oily fish, saturated fat, salt and free sugars (15); and achievement
of the UK Chief Medical Officers’ physical activity recommendations (16). The intervention
is delivered according to a national service specification by one of four service providers
selected through a national competitive process: Reed Momenta Ltd (London, UK), ICS
Health and Wellbeing (Leeds, UK), Ingeus UK Ltd (London, UK), and Living Well Taking
Control LLP (Birmingham, UK). The specification was developed by an expert group, based
on the evidence for clinical and cost effectiveness and on the suggested mechanisms for
achieving behaviour change described in NICE PH38 (12). These include: information
provision to raise awareness of the benefits of and types of lifestyle changes needed to
achieve and maintain a healthy weight; exploration and reinforcement of participants'
reasons for wanting to change and their confidence about making changes; goal setting;
action planning; coping plans and relapse prevention.

Each provider’s service follows the same broad structure of an initial assessment, core
sessions, and maintenance sessions, with a minimum total of 13 face-to-face group-based
sessions, over at least 9 months, constituting a least 16 hours contact time. Each provider
must utilise a known framework for behaviour change.
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Individuals are eligible if they have a blood test indicating NDH conducted within the
previous 12 months, are 18 years of age or over, not pregnant and not previously diagnosed
with Type 2 diabetes. Individuals are identified following an NHS Health Check (17),
through retrospective searches of general practice records, or through routine clinical
practice. Individuals referred are invited to attend an Initial Assessment at which further
programme details are provided, and participants are assigned to a group for intervention
delivery.

Data collection

All programme providers are contractually required to collect a minimum dataset including
demographic and clinical information. Age, sex, postcode, and referral HbAlc or FPG
measurement are recorded at referral receipt. Ethnicity, weight and height are recorded at
Initial Assessment. Body weight is measured by coaches employed by the provider in light
indoor clothing at each intervention session using class 3 scales. Providers assess HbAlc
values for each participant at Initial Assessment if the referral HbAlc or FPG is more than 3
months old, at six months after the first intervention session and at the end of the programme
for those still attending. This service evaluation involves assessment of anonymised data
collected during routine service delivery; NHS England has published an information
governance framework setting out the legal basis for data collection and data flows, ensuring
that the service and it’s evaluation are delivered in compliance with data protection
legislation (18).

Programme moderators

Outcomes

Individual factors (age, sex, ethnicity, socioeconomic status, baseline BMI and number of
sessions attended) and programme factors (provider) were identified as potential outcome
moderators.

Sex was recorded as male, female or indeterminate. Participants were grouped into 5-year
age-bands and self-reported ethnicity as white, Asian, black, mixed or other. Socioeconomic
status was measured using quintiles of Index of Multiple Deprivation associated with the
Lower Super Output Area derived from participant postcode (19). All variables also include
an unknown category where either the participant declined to give the relevant information,
or a value was not recorded. BMI was calculated and participants were classified as healthy-
weight/underweight, overweight or obese, defined according to their reported ethnicity, or if
their ethnicity was not known or not recorded, according to the white ethnicity group in-line
with World Health Organisation thresholds (20).

The primary outcomes for the evaluation were change in weight and change in HbAlc
analysed on the basis of intention-to-treat. In secondary analyses data from those who
completed the programme were assessed separately.

Weight change, percentage weight change and the proportion of participants who achieved a
weight loss of = 5%, were calculated for all participants associated with cohorts that had had
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time to finish the programme. The baseline measurement was defined as the weight
measured at the first intervention session attended to avoid including weight change during
the period between Initial Assessment and intervention commencement. Weight change
greater than five standard deviations from the mean was deemed erroneous and recorded as
missing.

All providers elected to assess point-of-care tested (POCT) HbALc values. POCT devices
used by providers were the Siemens DCA Vantage (Siemens Healthcare Ltd, Guildford,
UK), Afinion (Abbott Diagnostics, Maidenhead, UK) and A1C Now+ (BHR Pharmaceutical
Ltd, Nuneaton, UK). The same device was used for repeated measures within individuals.
Consistent with a recent systematic review and meta-analysis (21), there was a significant
negative bias for POCT HbA1c values compared to referral, laboratory-measured HbAlc
values, greater than could be attributed to regression to the mean and greater than concurrent
weight change would suggest was attributable to behaviour change between referral and
Initial Assessment. Therefore, mean HbA1c change was calculated only for the subgroup of
participants who had had their HbAlc measured at Initial Assessment, so that all values for
the same individual had been derived using the same device.

Programme retention was assessed by following cohorts of participants who attended at least
one intervention session: those associated with cohorts where sufficient time had elapsed to
have reached the final session, were defined as having finished the programme.
“Completion” of the programme was defined as attendance of at least 60% of sessions — at
least 8 sessions for three providers that offered 13 sessions, at least 11 sessions for one
provider that offered 18 sessions. This aligns with the a priori criterion used for provider
payment, where providers were paid for participants who attend 60% or more at each of 5
milestones. Completion rates were calculated with the number of people who had attended
at least one intervention session as the denominator.

Statistical analyses

Intention-to-treat weight change analysis was conducted and included participants for whom
all data fields, except HbAlc, were complete, with weight change calculated as the weight
difference between the first and last sessions attended. HbALlc change analysis was
conducted and included the subset of these participants who also had an HbAlc
measurement at Initial Assessment, with HbAlc change calculated as the HbA1c difference
between Initial Assessment and the last value recorded. Data for programme completers was
assessed in secondary analyses.

Sensitivity analyses were conducted using multiple imputation, employing multivariate
chained equations to impute missing data and then comparing the results to the primary
analyses. Both univariate and multivariate analyses were repeated using multiple imputation
datasets and results compared to ensure that missing data did not introduce bias.

Due to time delays between referral and attendance at Initial Assessments and first
intervention sessions, the proportion of participants who attended either Initial Assessment
or at least one intervention session were calculated using the number of referrals received up
to December 2017 as the denominator, with numbers of corresponding attendees at either
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Initial Assessment or at an intervention session respectively by December 2018 as
numerators.

A mixed-effects logistic regression model was used to identify characteristics associated
with programme completion. Age, sex, ethnicity, baseline BMI, deprivation and Provider
were considered as fixed effects and local referral area as a random effect with the
contribution of the random effect quantified using the Intraclass Correlation Coefficient
(ICC). Local referral areas are only associated with a single provider and therefore
incorporate the same facilities and facilitators used by that provider. Variation between the
four providers was directly accounted for by a fixed effect in the model. Mixed-effects linear
regression models were used to identify factors associated with change in weight and change
in HbAlc. The number of sessions attended, provider and participant characteristics were
considered as fixed effects and local referral area as a random effect.

Statistical significance was defined as p-value <0.05 and confidence intervals (CI) were set
at 95%. All data were analysed using Stata version 15.

Between June 2016 and end of December 2018, 324,699 people were referred into the
programme. Of these, 152,294 had attended an Initial Assessment and 96,442 had attended
at least one of the group-based intervention sessions. Including only those referred up until
the end of December 2017 in order to allow sufficient time to have joined a group, 53%
attended an Initial Assessment and 36% attended an intervention session. There were 32,665
participants who had attended an intervention session and had had sufficient time to finish
the programme. Among these participants 17,252 (53%) attended at least 60% of sessions,
an overall completion rate of 19% of those referred. Figure 1 outlines numbers of people at
each stage of the programme.

Characteristics of people at each programme stage are shown in Table 1: 46% of people
referred were male, the mean (standard deviation (SD)) age was 62 (13) years and there was
broadly equal representation from all deprivation quintiles at referral. Mean HbAlc at
referral was 43.7 (1.5) mmol/mol (6.1 (0.1) %). Ethnicity and weight were not recorded until
the Initial Assessment; at which point 20% of participants were of black, Asian, mixed or
other ethnicity, 69% white and 11% unknown. The mean weight was 83.9 (19.1) kg at Initial
Assessment and the mean BMI 30.3 (6.1) kg/m2. The largest decrease in the proportions of
people retained was between referral and Initial Assessment, where there were significant
decreases in the proportions of males, of people aged under 60 years, and of people from the
most deprived quintile (all p<0.001). Except for the proportion of males (p=0.52), these
decreases continued between Initial Assessment and programme completion (all p<0.001).

Completion, weight change and HbA1c change were assessed for participants associated
with cohorts that had finished the programme. Of those, 26,753 (82%) participants had no
missing or unknown data (excluding HbAlc). There were no missing data for age, provider,
local referral area and the number of sessions attended. Data were missing for: participant
postcode (and therefore deprivation quintile) (0.3%), sex (0.5%), BMI (7%) and ethnicity
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(10%). Data on weight was missing at either baseline or end of programme for 7% of
participants. There were 19,891 (61%) participants who had their HbAlc measured using a
POCT device at Initial Assessment, of whom 16,083 had no missing data (49% of all
participants).

Univariate analyses of primary outcomes are provided in Table 2 (with secondary outcomes
in supplementary material, Table S1). The mean number of days on the programme was
179.8 (136) days and the mean number of intervention sessions attended was 8.2 (4.6)
sessions. For the providers offering a total of 13 sessions, the mean number attended was 7.6
(3.8) and, for the provider offering 18 sessions, the mean number attended was 9.6 (5.8). The
regression analysis indicated that participants who were older, up to 70 years, from less
deprived backgrounds and with a lower BMI were more likely to complete the programme,
but there was no effect of sex. Relative to white groups, Asian and mixed ethnic groups had
lower completion rates, with no significant differences for other ethnic groups. There were
significant differences in completion by provider (supplementary material, Tables S2 and
S3). Clustering by local referral area made a proportionately small contribution to the
outcomes (ICC 3.9 (2.1-7.2) %).

Using intention-to-treat analysis, mean baseline weight was 83.4kgs with a mean weight
change of -2.3kg (-2.3kg to -2.2kg). Mean percentage weight change was -2.7% (-2.7% to
-2.6%) and 24% of participants lost 25% of baseline weight. Weight loss increased with the
number of sessions attended (Figure 2). The regression analysis indicated that for each
additional session attended, there was a 0.32kg greater weight loss and for each 1kg higher
baseline weight, there was an additional 0.03kg weight loss. Older people, up to 75 years,
men, those from areas in the least deprived quintile and those with a higher BMI, lost more
weight. Asian and black ethnic groups lost less weight, with no significant differences for
other groups. There were significant differences by provider, independent of the number of
sessions in their programme (supplementary material, Table S4). The ICC was 0.4 (0.2-0.8)
%.

The mean baseline POCT HbA1c was 41.8mmol/mol (6.0%) with a mean HbAlc change of
-1.26 (-1.31 to -1.20) mmol/mol (-0.12 (-0.12 to -0.11) %). HbAlc change increased with
the number of sessions attended (Figure 2). The regression analysis indicated that for each
additional session attended, there was an additional 0.18mmol/mol (0.02%) decrease in
HbA1c and for each 1kg in weight reduction, there was a 0.15mmaol/mol (0.01%) reduction
in HbAlc. For each mmol/mol (0.09%) increase in baseline HbAlc there was a further
corresponding decrease of 0.32mmol/mol (0.03%). There were significantly smaller HbAlc
reductions for older participants, women, those from the most deprived deprivation quintile
and for those with a higher BMI. There was a significantly smaller HbAlc reduction for
black participants with no significant differences for other ethnic groups (supplementary
material, Table S4). The ICC was 1.3 (0.7-2.3) %.

For completers, the mean baseline weight was 82.4kgs with a mean weight change of -3.3kg
(-3.4kg to -3.2kg). The mean percentage weight change was -4.0% (-4.0% to -3.9%) and
37% of participants lost =5% or more of weight. The mean baseline POCT HbAlc was
41.8mmol/mol (6.0%) with a mean change of -2.04 (-2.12 to -1.96) mmol/mol (-0.19 (-0.19
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to -0.18) %). Analysis of characteristics associated with outcomes gave similar results to the
intention-to-treat analysis, although weight loss did not differ by sex (supplementary
material, Table S5).

Sensitivity analysis using imputed data showed there were no substantive changes in
direction and magnitude of the associations (supplementary material, Tables S6-S9).
Statistically significant covariates in the complete-case analysis remained significant in the
imputed analysis, with the exception of a single (60-64 year) age group for weight change
and mixed ethnicity for completion, the latter placing some uncertainty on the significance
of mixed ethnicity. A number of subcategories were significant in the imputed analysis but
not in the complete-case analysis. In these cases, there were no substantial differences in the
magnitude and sign of the associated coefficient, and no suggested change to the
interpretation.

Conclusions

A national programme to provide behavioural support to people with NDH in England was
associated with a significant reduction in weight and HbAlc among the 36% of people
referred who attended at least one of the group-based intervention sessions. There was a
clear dose-response relationship and people who attended more sessions experienced greater
reductions in both weight and HbA1c.

Strengths and limitations

This report describes the largest cohort of people offered an intervention within a diabetes
prevention programme achieving universal population coverage. It includes objective
measures of weight, HbAlc, individual participant data, and flow through the programme
and assesses impact on health inequalities. There is some missing data and we have taken a
principled and pragmatic approach to consider the effects on data interpretation. Our
sensitivity analyses do not vary in terms of the direction and broad magnitude of the findings
in the primary analyses providing some reassurance that the missing data have not
appreciably biased our conclusions. The uncontrolled nature of this analysis means that
external confounders cannot be excluded and there may have been other factors leading to
weight loss and HbAlc reductions, including secular trends.

Data on HbA1c change are only available for half the participants where a baseline measure
of POCT HbA1c was performed, so that it was directly comparable to subsequent
measurements. However, given the cause of these missing data, it is unlikely that this has
introduced a specific bias. Moreover, the characteristics of the subset are similar to the
complete dataset. At an individual level, the clinical significance of a 1.26mmol/mol
(0.12%) reduction in HbA1c is difficult to gauge, as very little data is available
internationally with regard HbA1c reductions in response to interventions in the non-
diabetic range. However, a “left shift” in HbAlc distribution of 1.26mmol/mol is likely to be
significant at population level.

A current limitation is that the last recorded weight available is that measured at the last
session attended and at present we do not have data on longer-term outcomes. However,
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mechanisms for the acquisition of longer-term data have been established, and meanwhile,
initial weight loss is a strong predictor of weight loss outcomes in subsequent years (22).
From 2017/18, the National Diabetes Audit in England, which involves extracts from
healthcare datasets held in primary care settings and hospitals, was expanded to include
people at high risk of type 2 diabetes, including those with NDH and hence eligible for the
NHS DPP (23). Data will be systematically extracted for those coded with NDH, and linked
with the NHS DPP dataset, permitting tracking longitudinally of HbAlc and therefore Type
2 diabetes incidence, weight, other recorded cardiovascular risk factors including blood
pressure and lipids, microvascular and cardiovascular disease incidence, and mortality.
Recent 30-year follow-up data from the Da Qing Diabetes Prevention Outcome Study
demonstrated that lifestyle intervention in people with impaired glucose tolerance, in
addition to delaying the onset of Type 2 diabetes, also reduced the incidence of
cardiovascular events, microvascular complications, and cardiovascular and all-cause
mortality, and increased life-expectancy (3)

Implications of this evaluation

The NHS DPP design was based on a Public Health England commissioned systematic
review and meta-analysis assessing the effectiveness of pragmatic lifestyle interventions for
the prevention of type 2 diabetes in routine practice over 12-18 months. This found such
programmes to be associated with weight loss of 2.5kg (95% CI 1.99, 2.99) and HbAlc
reduction of 0.07% (95% CI 0.01, 0.14) (4,5). The pooled incidence rate ratio of Type 2
diabetes among patients attending a diabetes prevention programme compared with those
receiving usual care was 0.74 (95% CI 0.58, 0.93), a reduction of 26%. A more recent global
systematic review and network meta-analysis of pragmatic DPP studies reporting effects on
incidence, weight, and glycaemic parameters demonstrated a similar relative risk reduction
of 29%, associated with 2.5kg (95% CI 1.90, 3.00) weight loss but no evidence of a
reduction in HbAlc (6). NHS DPP data demonstrate similar weight loss and greater
reduction in HbAlc, providing optimism that this programme may lead to reductions in
future type 2 diabetes incidence among attendees.

The US DPP reported a mean percentage weight reduction of 4.2% (7), greater than the
2.7% weight loss seen in the NHS DPP intention-to-treat analysis, although the US analysis
only included participants who had attended at least 4 intervention sessions. When compared
with the 4.0% weight loss seen among completers in the NHS DPP the results are similar.
The Finnish DPP reported weight losses of 1.3kg in men and 1.1kg in women (9), and the
Australian DPP 1.4kg for participants completing sessions 1-5 and 2.5kg for participants
completing session 1-6 (8). Differences in weight loss across the four programmes may
reflect differences in intensity, ranging from a median of 14 sessions in the US DPP, a mean
of 6 in the Australia DPP and a mean of 2.9 in the Finnish DPP, compared to 8 in the NHS
DPP (7-9). Differences in starting weight may also have been contributory; US DPP
participants had a mean baseline measurement of 96.8kgs, Australia DPP participants,
87.3kg and Finnish DPP, 95.8kg men and 83.8kg women, compared 83.4kg for NHS DPP
participants. None of the programmes in other countries have reported the effects on
glycaemic parameters, although the Finnish DPP reported beneficial effects on Type 2
diabetes incidence and cardiovascular risk factors (9).
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Beyond the national DPPs it is unusual for behavioural programmes to take a whole-
population approach. We are only aware of one randomised controlled trial of a behavioural
intervention for weight loss that was offered opportunistically in primary care. The Brief
interventions for Weight Loss trial (BWeL) found that 40% of people offered support
attended, and 24% completed, a 12-week programme (24), similar to the proportions seen in
the NHS DPP, which is a longer programme.

People from more deprived areas were less likely to complete the programme, lost less
weight and had smaller reductions in HbAlc. Similarly, BWeL found that participants from
lower socioeconomic backgrounds attended fewer sessions, leading to less weight loss (25).

Black, Asian, mixed and other ethnic groups are over-represented in those attending an
initial assessment (26), but the adjusted odds ratio of completion amongst Asian groups is
25% lower than white groups. Asian and black groups lost less weight, and black groups had
smaller reductions in HbAlc. Uniquely, the effect of ethnicity is independent of
socioeconomic status.

Program engagement, retention and adherence are crucial to attain the desired effects. The
findings highlight the need to actively target engagement, retention and adherence in specific
groups to avoid widening inequalities. There has already been a new round of provider
procurement for the NHS DPP, with newly appointed providers starting in August 2019. The
payment schedule has been adjusted to provide greater incentives to providers to retain
participants of black, Asian, mixed and other ethnicity, and those from more deprived
backgrounds. Recognising that a large proportion declined or failed to attend the face-to-face
group-based interventions, digital modes of programme delivery will be offered for those
that decline or fail to attend the face-to-face interventions. Such programmes have been
shown to be associated with weight loss though the effects on glycaemic control are less
clear (27). A large uncontrolled pilot of digital prevention interventions conducted in live
service environments in England is currently underway (28).

In summary, reductions in weight and HbAlc demonstrated in the NHS DPP are
encouraging, compare favourably to those reported in recent meta-analyses of pragmatic
studies, and are potentially indicative of future reductions in participant type 2 diabetes
incidence.

Supplementary Material

Funding

Refer to Web version on PubMed Central for supplementary material.

NHS England funded programme development, implementation and evaluation.
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324,699 people referred
between June 2016 and
December 2018
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) 4

172,405 of people referred had
not reached
Initial Assessment
by end of December 2018

152,294 people reached Initial
Assessment by December 2018

) 4

55,852 people had not attended
an intervention session
by end of December 2018

96,442 people attended at least
one Intervention Session by
December 2018

) 4

63,777 people had attended at
least one intervention session but
not had time to finish the
program by December 2018

32,665 participants had the
opportunity to finish the
program by December 2018

4 4

17,252 participants completed

15,413 participants did not

the program complete the program (not
(>60% attendance) attended >60%)
Figure 1.

Flowchart of people at each stage in the programme
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-2.0

-3.0

Mean weight change (kg)

-4.0

8.0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Number ©

n:'c 2200 1,523 1,449 1,594 1,503 1,606 1,531 1570 1,760 2,074 2,694 2,796 2,225 412 503 546 449 318

Mean weight

prion, 0 03 -05 2 7 9 | 22 | -25 28 -3 36 38 36 37 8 8 5

Number of sessions attended
B ..

0.0

-0.5

-2.0

Mean HbA1c change (mmol/mol)

-2.5

-3.0

4.0 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18

Numberof | 4 355| 932 | 607 | 616 | 748 | 869 | 896 | 853 |1,004| 1,240 1,716 1,805 1452 362 | 423 | 450 | 378 | 267

paricipants
Mean Hbalc

00| 00| 00| 00|-01|-02|04|-05/-14|47|.20|-214|22|-25|-28/-33/|-30/-33
change

Number of sessions attended

Figure 2.
A: Mean weight change (kg) by number of sessions attended, included those for whom all

data fields, except HbAlc, were complete (N=26,753). B: Mean Hbalc change (mmol/mol)
by number of sessions attended, included those for whom all data fields were complete
(N=16,083).

Number of participants refers to the number attending exactly the given number of sessions
(e.g.: Panel A; 2,200 participants attended only one intervention session before finishing the
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programme, 1,523 participants attended exactly two intervention sessions before finishing
the programme etc.).

Diabetes Care. Author manuscript; available in PMC 2020 July 24.



Page 16

Valabhji et al.

%0 Z8 %T 02z %T S9/L %T eEY'T B/Uu e/u Jsypo
%T 6v¢ %¢ 639G %¢ €L9'T % 6€S5'C B/ B/U PaXIIN
%9 656 %9 660°C %9 20r's %9 195'6 e/ B/u oelg
100°0> 100°0> B/U | %8 28T %01 18€'e %11 6v2'0T %TT v9€'LT B/ e/ ueisy Aoz
- ot - ST - LTT - 44" - ¥'eT abe Jo as
- 19 - 99 - <9 - 79 - 29 abe ueay
%0 0 %0 0 %0 0 %0 8T %0 P11 umouxun
%ce 118'S %T¢ 766'9 %T1¢ 15¥'02 %T1Z 1821 %61 17929 +G/
%TZ 789'¢ %61 vve'9 %6T 62¢'8T %L1 9T9'9¢ %ST 90T'8% v.-0L
%ce 0TL't %61 5029 %8T LTS'LT %L1 18Y'Ge %Y1 1819y 69-99
%ET G0E'C %ET Lve'y %ET €vL'eT %ET 959'6T %ET 088'0% ¥9-09
%01 GS9'T %01 €8e'e %01 970'0T %TT L¥9'9T %ZT 8€6'LE 65-9G
%9 196 %L 88¢'c %8 96¢',L %8 GEL'TT %0T 1202 ¥5-0G
%€ e14°] %Y 697'T %8S 209y %9 6v7'8 %L ¥09'¢e 617-Gv7
%¢ T0€ %€ €06 %€ T8'C %Y €65'G %S 118'GT vr-0t
100°0> 100°0> T00°0> | %T 8¢¢ %€ z€8 %€ 18L°C %Y 818'G %S L6L'LT o> pueq aby
. . ) . . ) - umouxun
%0 18 %0 19T %0 1444 %T L8 %T 1G8S'Y | areunua1apul
%SS S9v'6 %SG 170°8T %¥S T1S°CS %¥S /€98 %ES [ATAr AR dJeway
250 100°0> T00°0> | %St 00.'L %ry 18Y'YT %Sy LIS'eY %Sy 08.'89 %9% 068'LVT 3[eIN X3S
e/ B/ '/u %00T | 2ST'LT %00T | G992 %00T | 2¥¥'96 %00T | ¥622ST %00T | 6697CE 1[e48n0
% u % u % u % u % u
(suorssas
10 %09
AMME (poulojol eyl sow awwe 6o 1d (A1) uosses (V1)
(pausiuly PRy pIRR pepualre UOJIUBA JBIUI JUBWISSASS Y
< SA Al SAV| pUe 8yl pausiuy peseq-dno b e
T e e | payoeal) . aney eyl a6 polRpl
pase|dwoo) y pausiuly) T 19 Ue popuaiie
popuaie) | anpea-d S1J0409 Y1m a|doad
anfea-d | ToC Tenbs awuwrebo.d Teosse Te papuaie aney ey}
arenbs-1yo vwh_mzwm um._so aul Q%Mn_o.:am aney poliep.
2 : pewp|dwod b oyma|doad a|doad
uo aney eyl
sjuedpilred

8T0Z ,equedad pue 9T0Z aung usamiag ‘awwre Jboad ayi ulabeis yoes Je ajdoad Jo saiisiBioe rey)d
T 3|qeL

® Europe PMC Funders Author Manuscripts

® Europe PMC Funders Author Manuscripts

Diabetes Care. Author manuscript; available in PMC 2020 July 24.



Page 17

Valabhji et al.

sisquinu Jfews 4o uoissaiddns o} anp Jay1eBiol padnoif umouxun pue sreuIWIBIBpU|
¥

. . B . i . ) _ (6) w1 e
78T L'8T 68T T6T gu | e 1BIaM 40 S
6%) i
. . ) . . ] _ (B v (
928 9e8 8 6'€8 B/ B/ eblomueay | ® E%%\,_\\,_/
; . ; . ) . ) . |
LS 6'G 09 T9 gu | e 1 ING 10 S
3 ) B . 3 . 3 _ VI
662 £0e £0g £0e gu | e SATI—
%TT L¥6'T %ET €8E'Y %L 66€'9 %L T0T'TT B/U e/ umouxun
%6€ 608'9 %1y 9TS'eT %SV 0Lg'ey %y 06€'29 B/U B/u 35990
%ve 8€6'G %ce €6€°0T %ve ov9‘ce %EE 058°0S B/U e/u wbsmIano
» _ » , A vl
100'0> 100°0> e | vt | 8382 %ET | ELEY %l | ecovt %ST | es6'ee gu | e hﬁ%ﬁgg 1e Butdnoub
' INg
%0 s %0 66 %0 1414 %0 897 %0 G.6 umouxun
. . . . . (panndap
%€EC 888°¢ %1¢ 6.L9 %2 TeLee %T1¢ Lveee %0¢ 80T 99 15891) G QNI
%cC Gel'e %1¢ JAZN] %T1¢C 00€'02 %0¢ 9vv'0e %67 86.'T9 7 diNi
%¢cC G98'e %ccC 8€0'L %0¢ 8.€'6T %0¢ 1’0 %67 €€.'29 € Al
%67 e %6T 89€'9 %8T YLt %6T ¥09'6¢ %0¢ 69%'59 ¢ anli
. . . . . d b
000> [ 1000> | T000> [ 9%vT | 0057 %t | veo's %t | seor %6 | gse'6e wiz |otoee [ EUED | et
%6 v.S'T %0T €6¢'€ %6 9/8'8 %TT L10'9T B/U e/u umouxun
%S.L 900'€T %TL eIT'eC %L 11¥'69 %69 GTE'S0T B/U e/u UM
% u % u % u % u % u
(suorssas
10 %09
Bmﬁoh ((o=FR=T=T] eyl s.low awwe J6oid (A1) uossss (v1)
(Pausiuy SA A SA Y| popusie aU) pUsIL uonueABIUI WBWSSESS Y
Mg 9| e | payoesl) . pue aney ey peseq-dno b ol palepl
pop|dwod) popuere) | anend pausiuL) 110000 U1IM T 19| ue papualie a|doog
anfen-d anpen-d po renbs awwre Jbo.id POTEI00SS e papuaire aney reyl
arenbs-1yo oo fenks 40 § ayl mEma_%:oammn_m m>mc BL%E_
-1yo peP|dwod oyma|doad a|doad
: aney ey
sjuedpilred

® Europe PMC Funders Author Manuscripts

® Europe PMC Funders Author Manuscripts

Diabetes Care. Author manuscript; available in PMC 2020 July 24.



Page 18

Valabhji et al.

TT- €T T LTy 182'¢ Al A T¢ 78 19T'S ¢ aiNi
000> | L0 T- 60- 6Ty T€9' 1000> | 9'T- 61 81 88 0Er'y mwp_vaﬁmuo_\,__ uonetidaq
€T v'1- v'1- L'y 269'CT V¢ S'¢- q'¢- S8 T6T'TC SHUYM
0 TT- 9'0- €T G6 TT- Al ST 608 18T 1BY10
L0 eT- T- 2y G8¢ V'1- A L'T- T8 €19 paxIA
90- T- 8'0- [Ar44 19T'T 9T- 6'T- L'T- €98 T28'T Aoeld
T00'0> | 8°0- T- 6°0- Tcy 78'T T000> | 6°0- TT- T- 8vL 180'¢ uelsy Aoy
TT- 7’1 €T 44 66V'€ T¢ €¢ ae aLL £68'S +G.
V- 9'T- ST 8'TY 19T q¢ L'¢ 9¢- 9'T8 T9T'S .-0L
€T 9'T- 71 LTy 912’ e L'¢ 9¢- 8'€8 102'S 69-99
TT- v'1- 1 L'y T9T'C oA S'¢- ¢ 'S8 687'c 9-09
6'0- ¢'T- TT- LTy 66G'T 6'T- [AA T¢ 8.8 €2l 6G-GS
6°0- 21 T- 6'TY 280'T ST 6'T- L'T- 8'88 €/8'T 5-09
7'0- 80- 9'0- S'Tv 629 71 8'T- 9T 7’06 9TT'T 617-Gt
S0- T- L0- S'TY 88¢ 8'0- €1 T- 906 €69 vr-0F
T000> | €0- T- L0 Tty e T000> | 80 €1 T- €06 709 o> pueq aby
L¢C 6¢C- TO- Tcy 8 S0 76 8'¢- L'v8 1T sleurwaspul
TT- Z'T- T 8Ty 0106 Al T¢ Al 18L 008'vT slews
T000> | €T- V'1- v'1- L'y G90°'L T000> | S¢ 9'¢- q'¢- 06 r6'TT 8leN X8S
e/u T €T €T 8Ty €80'9T B/u A €¢ oA 7'€8 €692 [e10L
(low (low (G} (6>)
mna | g | | e | S o | (| | e | e :
ues | ues N ues N Ues N
Jeal} sl
-0}-UoluBU| -0}-uolualU|
‘abueyo ‘abueyo
OTVaH ybem
ues A\ ues A

sisAfeue arelreAlun {(€80'9T=N) 21|dwoo spplj elep | YlIMasoy) Joj pue (€52°9Z=N) 81|dwod 8.eM ‘0T YqH 1090Xe ‘Spplj erep | woym
J1ojasoyl ApAisadsa 1 Buipnjoul ‘swwre J6o id syl paysiulianey oymsiuedpilred o) (@6ueyd 9T vqH pue abueyd 1ybem) sawoaino Arewlid
¢ d|qeL

® Europe PMC Funders Author Manuscripts ® Europe PMC Funders Author Manuscripts

Diabetes Care. Author manuscript; available in PMC 2020 July 24.



Page 19

Valabhji et al.

. - . . . . . . . . I
7T 91 ST A7 260'S 7'z LT 92 L'€8 990'9 PIUSLIOW PaoY
. - . . . - . . . . Butsqyiam
A 7T €T €Ty 068'8 At €C €c 7’28 26L'TT PUE 13k SO
dT1
70 90- G0~ 607 9902 8T~ T 6T Y8 190'€ [013u0D Buniel
118 BuIn
1000> | 70 v'e- T- L'6€ Ge 1000> | 2- T 12 678 898'G P11 YN snabuj Japinoud
TT- T T Ty 0zy'L Y 9 9 1’66 €89'ZT 88300
T 71 €T 9Ty €€0'9 1 € A G9L 598'6 WhremIsnQ dnoib
1000 | eT- ST- V- ey 0£9' 1000> | €1 ST- v 129 s02'Y Apreay INg
nybramuspun
- 1- - . ‘ - . — . . (panuidap
r'T LT ST 8Ty 9ST'e 4 LT 92 7’28 G09'S s L
T v'1- €T L'y 892'¢ v'e- 9'C- oy zes Ge9's v anl
T 7’1 €T~ 6Ty TrL'E N € At T'€8 226'S € Al
(jow (jow ®
) (6)
Jaddn BMO| /1oww) /1oww) ddn BMO| abueyd ybem
NN |y ohg6 | 10 0ge | BUEW OTvaH N [eMeAd |5 0666 | 10 %s6 wbem |  aulpseq N
JTVaH aulpseq ued W ues
ues A\ ues N
a1 Teon
-0}-uoluBU| -0}-uolueU|
‘abueyo ‘abueyo
OTVaH ybem
ues A\ ues A

® Europe PMC Funders Author Manuscripts

® Europe PMC Funders Author Manuscripts

Diabetes Care. Author manuscript; available in PMC 2020 July 24.



	Abstract
	Research Design and Methods
	Study design
	Intervention
	Participants
	Data collection
	Programme moderators
	Outcomes
	Statistical analyses

	Results
	Conclusions
	Strengths and limitations
	Implications of this evaluation

	References
	Figure 1
	Figure 2
	Table 1
	Table 2

