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Abstract
Background

An estimated 463 million people globally have diabetes, with the prevalence growing in low-and middle-
income settings, such as Bangladesh. Given the need for context appropriate interventions to prevent type
2 diabetes mellitus (T2DM), the “Diabetes: Community-led Awareness, Response and Evaluation”
(D:Clare) trial will rigorously evaluate the replication and scale-up of a participatory learning and action
(PLA) cycle intervention in Bangladesh, to inform policy on population-level T2DM prevention and control.

Methods

This is a stepped-wedge cluster randomised controlled trial, with integrated process and economic
evaluations, conducted from March 2020 – September 2022. The trial will evaluate a community-based
four-phase PLA cycle intervention focused on prevention and control of T2DM implemented over 18-
months, against a control of usual care. Twelve clusters will be randomly allocated (1:1) to implement the
intervention at project month 1 or 12. The intervention will be evaluated through three cross-sectional
surveys at months 1, 12 and 24.

The trial will be conducted in Alfadanga upazila, Faridpur district, with an estimated population of
120,000. Clusters are de�ned as administrative geographical areas, with approximately equal
populations. Each of the six unions in Alfadanga will be divided into two clusters, forming 12 clusters in
total. Given the risk of inter-cluster contamination, evaluation surveys will exclude villages in border
areas. Participants will be randomly sampled, independently for each survey, from a population census
conducted in January 2020. The primary outcome is the combined prevalence of intermediate
hyperglycaemia and T2DM, measured through fasting and 2-hour post glucose load blood tests.

A total of 4680 participants provides 84% power to detect a 30% reduction in the primary outcome,
assuming a baseline of 30% and ICC of 0.07. Analysis will be by intention-to-treat, comparing intervention
and control periods across all clusters, adjusting for geographical clustering.

Discussion

This study will provide further evidence of effectiveness for community-based PLA to prevent T2DM at
scale in a rural Bangladesh setting. However, we encountered several challenges in applying the step-
wedged design to our research context, with particular consideration given to balancing seasonality,
timing and number of steps and estimation of partial versus full effect.

Trial registration

ISRCTN42219712 (https://doi.org/10.1186/ISRCTN42219712). Registration date: 31/10/2019.

Background

https://doi.org/10.1186/ISRCTN42219712
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An estimated 463 million people globally have diabetes, with prevalence rising.[1] Currently 75% of type 2
diabetes mellitus (T2DM) cases are thought to occur in low-and middle-income countries (LMICs).[2] In
South Asia, increased incidence of diabetes has been attributed to rapid increases in income and
urbanisation.[3] However, prevalence of both T2DM and intermediate hyperglycaemia – including both
impaired fasting glucose and impaired glucose tolerance, is also growing rapidly in rural areas.[4] This
trend is seen in Bangladesh, with a rural community-based survey in 2016 �nding more than one third of
adults over 30 years of age had raised blood glucose levels.[5]

T2DM is associated with a combination of behavioural risk factors, including sedentary behaviour and
low physical activity, poor diet and smoking, alongside metabolic risk factors of hypertension, overweight
and obesity, and genetic predisposition and gene-environment interactions.[6] Prevention and control
efforts have predominantly targeted individual behaviour change amongst high-risk groups, with mixed
results in South Asian settings.[7–12]

There is a need to develop and test population level interventions that create an enabling environment for
the prevention of T2DM at scale, shifting from individualistic to structural and social interventions.[13]
The DMagic (Diabetes Mellitus Action through community Groups or mHealth Information for better
Control) trial used a participatory learning and action (PLA) approach directed at the general population
in rural Bangladesh.[14] In this trial, signi�cant increases in T2DM knowledge and awareness and
reduced prevalence of T2DM and intermediate hyperglycaemia were reported. Among individuals
identi�ed with intermediate hyperglycaemia, the two-year cumulative incidence odds of T2DM was 59%
lower, equating to an absolute reduction of 21% for T2DM and 9% for intermediate hyperglycaemia.
However, no signi�cant changes were observed for diet, exercise and smoking behaviours. The
intervention was highly cost-effective. Assuming a 30% loss of effectiveness at scale, an estimated
240,000 individuals could be prevented from developing T2DM and intermediate hyperglycaemia
annually, with a cost-saving of INT$132 million.[14]

Given the need for context appropriate interventions to prevent T2DM at scale, the “Diabetes: Community-
led Awareness, Response and Evaluation” (D:Clare) trial will further inform policy on population-level
T2DM prevention and control, through a large scale implementation of PLA in rural Bangladesh.

Methods
The aim of the D:Clare trial is to evaluate the scale-up a PLA cycle intervention to prevent intermediate
hyperglycaemia and T2DM and improve control of T2DM in rural Bangladesh.

We hypothesise that rapid horizontal scale-up of PLA will signi�cantly: a) increase population-level
awareness of diabetes prevention and control; b) reduce the prevalence of intermediate hyperglycaemia
and diabetes by at least 30%.

Setting
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The trial is set in Alfadanga upazilla, Faridpur district, in the central region of Bangladesh. Faridpur has
an estimated population of 1.7 million, and is divided into nine upazillas. Alfadanga was purposefully
selected as the trial location as it is less liable to �ooding and land erosion than other areas of Faridpur,
has not been exposed to a PLA intervention previously, and is close to an existing �eld o�ce. Alfadanga
has an estimated population of 120,000 people, divided into six administrative unions. The area is rural
with a predominantly agricultural economy based on jute and rice; the population is mainly Bengali and
Muslim, re�ecting a ‘typical’ rural setting in Bangladesh.[15]

Primary healthcare is provided at union health centres, family welfare centres and community clinics.
Secondary care is provided at the upazilla health complex, a charity based diabetes center in Alfadanga
town, and the District Hospital in Faridpur town. There are two tertiary referral hospitals in Faridpur
district, which can treat T2DM complications.

Design
This is a stepped-wedge cluster randomised controlled trial (SW-CRCT), with integrated process and
economic evaluations (Fig. 1). Clusters are de�ned as administrative geographical areas, with a
population of approximately 10,000. Each of the six unions in Alfadanga will be divided into two, forming
12 clusters. The SW-CRCT is at risk of inter-cluster contamination, where participants residing in clusters
under control conditions may be exposed to the intervention in a neighbouring cluster. Therefore, we will
use a ‘fried-egg’ design for our evaluation surveys, with participants residing in border areas excluded
from surveys.

The trial clusters will be randomly allocated, with a 1:1 ratio, to implement the intervention at either
project month 1 or 12. The intervention will be evaluated with three cross-sectional surveys, at project
months 1 (baseline), 12 (midline) and 24 (endline). The trial intervention period is planned to run for 30
months, from March 2020 – September 2022 (Fig. 1).

Population
The intervention will be delivered at the community level to the whole population of Alfadanga upazilla,
Faridpur district. The intervention will be available and accessible to any community member to
participate, including health care providers. We will particularly encourage high-risk individuals, those
aged over 30 years and those with T2DM to attend, as the groups we expect to bene�t most from the
intervention. The evaluation will include permanent residents – those who have lived within the study
cluster for a minimum of six months, aged 30 years and older. The evaluation will exclude pregnant
women.

Intervention
The intervention is community mobilisation through PLA, focused on reducing intermediate
hyperglycaemia and T2DM and improving non-communicable disease behaviours and risk factors. PLA
works through community groups actively engaging communities in identifying the causes of health
problems, and working together to design and implement ways to address these health problems, and
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re�ect on their progress.[16] This approach has been shown to substantially improve maternal, neonatal
and child health outcomes,[17] and in the DMagic trial, reduce intermediate hyperglycaemia and T2DM.
[14]

The intervention and its theory-base has been previously described.[18–20] Brie�y, the intervention
involves initiating separate men’s and women’s groups of 20–30 attendees. Separate groups are
established to enable participation of men and women that accounts for gender norms and convenient
meeting times. Equal numbers of male and female groups are planned within communities, and groups
will explore working together after approximately 10 months. The groups work through four phases of
PLA: 1) problem identi�cation where participants identify and prioritise causes of diabetes and diabetes
risk in their community; 2) planning together where groups and communities collectively design
strategies to address the causes of diabetes that can be implemented by communities; 3) strategy
implementation; 4) participatory evaluation of the strategies which they have implemented. The four-
phase cycle is planned to take 18 months, with groups meeting once a month. Those attending groups
are encouraged to share information in communities and households, and actively engage non-group
attenders in their activities.

We plan for nine men’s and nine women’s groups in each cluster (n = 216 groups), for a coverage of 1
group per 200 adults aged 30 years and above. Groups will be led by trained and salaried facilitators, with
one male and one female facilitator in each cluster; they will facilitate approximately nine meetings per
month. All facilitators will have a minimum of secondary school education and will be recruited from the
intervention areas. A 1-week training will cover group facilitation and basic health messages related
T2DM prevention and control. The facilitators will be provided with a community action manual, picture
cards and �ip charts developed through formative research during the DMagic trial. These materials are
aligned with standard recommendations for the prevention of T2DM provided by the Diabetic Association
of Bangladesh. Male groups will be led by a male facilitator and female groups will be led by a female
facilitator. Facilitators will be mentored and supported by two participatory group coordinators and a
District Manager, based in Alfadanga, and a Senior Group Intervention Manager based in Dhaka. At the
end of 18-months, a group volunteer will be trained in facilitation and groups will be encouraged to
continue meeting.

Control
During control periods, communities will receive standard diabetes prevention and care in accordance
with usual practice in the region.

Outcome
The primary outcome is the combined prevalence of intermediate hyperglycaemia (i.e. impaired fasting
glucose and/or impaired glucose tolerance) and T2DM among adults aged 30 years or older, based on
WHO de�nitions (Table 1).[21] This is the same de�nition used in the DMagic trial.
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Secondary outcomes include: self-awareness of diabetes status; smoking prevalence; physical activity;
mean population diastolic and systolic blood pressure; prevalence of hypertension (systolic blood
pressure ≥ 140 mmHg or a diastolic blood pressure ≥ 90 mmHg or current treatment with
antihypertensive medication); mean population body mass index; prevalence of overweight and obesity;
mean population waist and hip circumference ratio; consumption of sugar; dietary diversity; knowledge of
diabetes symptoms and complications; utilisation of diabetic services; psychological distress; and ability
to self-manage among diabetics. The cumulative incidence of T2DM among individuals with
intermediate hyperglycaemia, identi�ed during the survey at month 1 and followed up in subsequent
surveys (at 12 and 24 months), will be calculated.

Table 1
WHO de�nition of normoglycaemia, intermediate hyperglycaemia and T2DM [21]

De�nition Diagnostic Criteria

Normoglycaemia Fasting plasma glucose ≤ 6.0 mmol/l

Intermediate
Hyperglycaemia

Impaired Fasting
Glucose

Fasting plasma glucose ≥ 6.1 mmol/l to < 7.0 mmol/l AND

two-hour post ingestion of 75 g glucose load plasma
glucose < 7.8 mmol/l

Impaired
Glucose
Tolerance

Fasting plasma glucose < 7.0 mmol/l

AND

two-hour post ingestion of 75 g glucose load plasma
glucose ≥ 7.8 mmol/l to < 11.1 mmol/l

Type 2 Diabetes Mellitus Fasting plasma glucose ≥ 7.0 mmol/l

OR*

two-hour post ingestion of 75 g glucose load plasma
glucose ≥ 11.1 mmol/l

Randomisation
Due to the nature of the intervention, communities cannot be blinded to cluster allocation. Informed
community consent will be taken through discussions with local leaders. Thereafter, clusters will be
randomly allocated at a public meeting in the presence of traditional leaders and representatives from
communities. The name of each cluster will be written on pieces of paper and folded uniformly by study
staff, placed into a container, and then drawn by a community representative. The clusters will be
numbered in the order they are drawn, with clusters 1–6 implementing the intervention at month 1, and
clusters 7–12 at month 12. The randomisation process will be �lmed, with the consent of those present,
to document the procedure.

Sampling



Page 8/20

Participants in the impact evaluation will be selected using a three-step sampling approach. Prior to
randomisation, evaluation villages used for all cross-sectional surveys will be purposively selected using
the following criteria: they do not sit on a border with a neighbouring study cluster; they are not a major
trading centre or administrative centre; they have a minimum of 50 households. Between two and �ve
villages will be selected, to achieve a total of 800–1000 households per cluster based on estimated
population sizes from the 2011 Bangladesh census, and con�rmed through rapid study census (Table 2,
Fig. 2).

A sampling frame of households with at least one eligible resident, aged over 30 years, within the
evaluation villages will be generated, based on a study census completed in January 2020. A sample of
110 households will be selected using simple random sampling, with a random number generator in
Stata SE 14. At the next stage, a single eligible adult will be selected from each sampled household, using
simple random sampling. At each survey, a new sample of households and individuals will be generated
with replacement from the same sampling frame, i.e. some individuals and households may be sampled
more than once by chance. Individuals identi�ed with intermediate hyperglycaemia in the baseline survey
will be purposefully sampled for inclusion in subsequent surveys.

Table 2
Estimated population per cluster, derived from the 2011 Bangaldesh population census

Study cluster Estimated cluster population Estimated households in evaluation villages

Alfadanga 1 9891 923

Alfadanga 2 8827 1005

Bana 1 9345 970

Bana 2 8421 867

Buraich 1 11386 1030

Buraich 2 13047 813

Golpalpur 1 10539 775

Golpalpur 2 9880 927

Panchuria 1 9257 706

Panchuria 2 9842 911

Tagarbanda 1 9628 812

Tagarbanda 2 10450 736

Sample size
The sample size was calculated using a presumed baseline combined prevalence of intermediate
hyperglycaemia and T2DM of 30%, an assumed exchangeable correlation structure across surveys for
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each cluster, and an estimated intra-cluster correlation of 0.07. A sample of 110 participants per cluster,
per survey will give 84% power at 95% con�dence to detect a minimum of a 30% relative reduction in
disease prevalence to 21% or less. An additional 10% was added to the sample size to allow for non-
response, resulting in a total target sample of 3,960. We will, in addition, include individuals identi�ed
with intermediate hyperglycaemia in subsequent surveys. We estimate 360 individuals will be identi�ed
as having intermediate hyperglycaemia at baseline, and included in the month 12 and 24 surveys.

Data Collection
Data will be collected through three cross-sectional surveys at month 1, 12 and 24 (Fig. 1), by six pairs of
�eldworkers (one male and one female) with three supervisors. Data collectors with completed secondary
education will be recruited locally, and selected following written assessment and interview. All
�eldworkers will undergo two weeks training, including: consent, survey methods and physical
measurements, followed by one week supervised �eld practice in villages outside of the study area.
During training and �eld practice, survey tools will be piloted and revised. Within each village, teams will
be aided by a village assistant, who will receive a daily payment to coordinate communication with study
participants and assist data collectors. They will inform sampled individuals about the time and location
of data collection, including the need to fast overnight. A convenient location within the village will be
selected for the blood and anthropometric measures and collection of questionnaire data will take place
at the respondent’s home. All participants will be provided with verbal and written study information prior
to taking part in anthropometric assessments and surveys, and data will only be collected following
signed consent.

Individual, interviewer-administrated questionnaires will collect information on demographic and socio-
economic characteristics, risk behaviours, diabetes awareness indicators, health seeking and costs of
care. This questionnaire will be adapted from: the WHO Stepwise tool[22] and the 2014 Bangladesh
Demographic and Health Survey,[15] and will include GAD-7 and PHQ-9 for mental health assessment,[23,
24] and an adapted Appraisal of Diabetes Scale.[25] Blood pressure will be measured using the OMRON
HBP 1100 Professional Blood Pressure Monitor (Kyoto, Japan). Two measurements will be taken with a
5-minute interval, and the average taken for analysis. Height, weight, and waist and hip circumference will
be measured, asking respondents to wear only light clothing and removing shoes. Blood glucose will be
measured using the OneTouch Verio Flex Glucometer (Lifescan,Inc.,Milpitas,CA 95035) in mmol/L, from
whole blood obtained by �nger prick. Participants will be tested following an overnight fast of 8–12
hours, and then again 2-hours after receiving a 75 g glucose load dissolved in 250 ml of water. In self-
reported diabetics, we will take a random blood glucose measurement only.

Data will be collected using ODK Collect on Android tablets, and downloaded via USB onto �eld
supervisor laptops and shared via a secure cloud server. Clusters, villages, households and individuals
will be linked using unique study identi�ers. Personal identi�able data will be collected in order to identify
sampled individuals in the community during surveys, however these will be removed following cleaning
for analysis and archiving. Data quality will be promoted through: pilot testing of data collection tools; in-
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built range and logic checks; supervisor observation of data collection; concurrent data checking, with
errors sent back to the �eld team for veri�cation.

Analysis
The primary analysis will be an intention to treat analysis, at the individual level, comparing the combined
prevalence of intermediate hyperglycaemia and T2DM between intervention and control periods across
all clusters. Analysis will be based on regression models that include �xed effects for intervention
exposure, survey timing, and sociodemographic predictors, and random effects for geographical
clustering and, where appropriate individual and household clustering (e.g. if the same individual or
household is randomly sampled in two surveys). Participants with missing data on the primary outcome
will be excluded from analysis, as we anticipate high levels of participation. All estimates of the
intervention effects will be presented with 95% con�dence intervals.

Outcome data in the intervention condition are collected at 12 and 24 months after the intervention is �rst
implemented (Fig. 1). The primary analysis will however estimate one effect of the intervention, which
assumes the effect of the intervention is the same after 12 and 24 months. To explore this assumption,
we a priori plan to report the estimated intervention effects at these two durations separately, �tting a
model that includes two intervention duration indicators. Intuitively we can see the midline data allow the
intervention effect after 12 months relative to control to be estimated, and the endline data allow the
effect after 24 months relative to 12 months to be estimated. Combining these two will give the effect of
the intervention after 24 months relative to control. Assuming that the intervention effect is the same at
18 months, when the intervention activities are completed, and 24 months (i.e. it does not ‘tail off’ once
groups no longer have a paid facilitator), then the 24-month effect can be interpreted as the ‘full’
intervention effect.

We will also explore subgroup analyses, by socio-economic status, gender, age, and for both intermediate
hyperglycaemia and T2DM separately. As we have a small number of clusters involved in the trial, we are
considering the use of random effects models with a correction for the modest number of clusters. This
is an active area of methodological research, and a detailed �nal analysis plan will be written before
analysis begins.

Process Evaluation
We will conduct a mixed methods process evaluation following the UK Medical Research Council
guidelines to describe intervention implementation and develop the theory of how the intervention can
affect health outcomes in this context.[26] The intervention and trial design has used the extensive
formative and process evaluation research from the DMagic trial.[19, 20] A process evaluation o�cer will
collect qualitative data on how the intervention is working through: 1) group observations throughout the
intervention; and 2) semi-structured and key informant interviews and group discussions in case study
communities at two time points during the intervention. We will develop our hypothesis that health
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literacy is improved by the intervention[20] by integrating questions on health literacy in our survey tools.
[27] We will also develop our hypothesis about intervention effect on diabetes stigma through qualitative
research and four quantitative questions asked to self-reported diabetics in the individual questionnaires.
Quantitative data to describe intervention implementation will be collected from monthly reports of group
supervisors who will observe an average of 33 meetings per month.[19]

Economic Evaluation
Cost and cost-effectiveness analyses will be conducted from both the health system and societal
perspectives. Costs of implementing the intervention will be collected prospectively from the project
accounts and input into a customized excel-based standardised costing tool designed for this purpose.
Data on utilisation of NCD services from healthcare providers and costs of seeking care will be collected
from the study participants during individual surveys. Incremental cost-effectiveness ratios (ICERs) will
be evaluated in terms of the cost per case of intermediate hyperglycaemia and T2DM prevented and
Disability Adjusted Life Years (DALYs) averted. Robustness of the cost-effectiveness results will be
assessed through a series of sensitivity analyses. In addition to cost-effectiveness analysis, an equity-
impact analysis will be conducted in order to assess whether the intervention has improved the equity of
health service delivery and is improving the health status of those most in need. All costs will be
estimated both from a �nancial and economic perspective and presented in International Dollars.

Management And Oversight
The project is a collaboration between The Diabetic Association of Bangladesh and University College
London. A Trial Steering Committee will be convened according to the DAMOCLES charter, with the aim to
meet a minimum of once a year during the trial.[28] Their role will be to provide an independent, objective
review of the study implementation and baseline data, and to advise on any extension or modi�cation of
the trial design. There are no stopping rules as we do not expect the intervention to have adverse effects
at either cluster or participant level and have not planned an interim analysis to check for harm or futility.

We will also establish community advisory boards, which include community representatives from
Alfadanga. This will provide advice on the research design, implementation and to support effective
communication, and support feedback of adverse community events. These advisory boards will be
consulted at key time points (e.g. group establishment and dissemination), and when questions or
challenges arise (e.g. community con�icts).

Dissemination
We plan to disseminate the impact, economic and process evaluation �ndings to an academic audience,
policy-makers and study communities at the end of the project. Depending on the planned audience, we
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will hold meetings, workings and share reports, as appropriate. We will also publish results in open-
access peer-reviewed journals.

Discussion
We present the protocol for a stepped-wedge cluster randomised trial, measuring the impact of a PLA
intervention to prevent T2DM in a rural Bangladeshi setting at scale. During the research design process,
we had extended discussions around three key methodological challenges: SW-CRCT versus parallel-arm
RCT; the timing of steps; and number of sequences (i.e. ‘steps’).

Stepped-wedge versus parallel arm cluster RCT:
The purpose of the D:Clare trial is to replicate the effective PLA approach used during the previous
DMagic trial at scale. The CONSORT extension for SW-CRCT requests that authors justify using this study
design, given the greater risk of bias compared to a traditional cRCT.[29]

A replication study is generally de�ned as following the same methodology within a different study
population or context; therefore, a cRCT design would be a direct replication of the DMagic trial. Given the
PLA approach signi�cantly reduced both incidence and prevalence of T2DM in the DMagic trial, but with
no measurable impacts on most secondary outcomes, we felt it important to rigorously evaluate any
scale-up, and further explore mechanisms of impact. As Alfadanga upazilla is in the same district as the
previous DMagic population, and does not have any unique distinguishing features to warrant a re-
evaluation of the intervention theory, it could be argued this is not really a replication. Rather, it raises the
question of whether we would meet the criteria of equipoise needed to justify an RCT.

The other factor to consider was the 36-month timeline of the project. The PLA intervention takes 18-
months, and after scheduling for project set-up, ethical approvals, data cleaning and analysis, there
would not be su�cient time to run two full intervention cycles back to back. Therefore, on balance we
selected the SW approach due to equipoise concerns, and achieving the overall aim of scale-up within the
time available.

Timing of steps and data collection:
As would be conventional for a SWT with cross-sectional data collection, we decided to collect data at the
same time as the ‘steps,’ i.e. when clusters switch to intervention, together with an endline survey. There is
a theoretical basis that the time of year could in�uence not only the outcome assessment, i.e. fasting
blood glucose and glucose tolerance, but also several secondary and explanatory variables, such as
exercise and diet. As a rural population, farming practices, diet and work patterns are liable to change
with the agricultural seasons. Therefore, surveys conducted during different seasons, with unequal
proportions of data from intervention and control periods, could introduce bias. Such bias can potentially
be removed at analysis, but the face validity of the trial would nevertheless be undermined. There are
data showing seasonal variation in both fasting glucose and HbA1C amongst known T2DM,[30–32]
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however we are not aware of any population data exploring this from South Asia. We therefore lack
baseline knowledge on the direction of impact to comfortably adjust for this.

In addition, data collection during the rainy season and Ramadan present pragmatic challenges.
Ramadan is also likely to have an important in�uence on diet and physical activity, with decreases in
fasting blood glucose observed following Ramadan.[33] Therefore, we decided that data collection during
these time periods would need to be avoided. A practical solution was to plan for all surveys during the
same calendar period.

Number of sequences
Given the considerations about the timing of steps and project duration, we explored designs with 2, 3
and 4 sequences, and having steps at 3 months, 6 months, 9 months or 12 months after the �rst
implementation of the intervention - all scenarios feasible within 36-months. Based on the DMagic
process evaluation, we reasoned that the community meeting at month 10 in the PLA cycle is an
important milestone when groups start to implement strategies, and when we might realistically expect to
observe changes in population-level knowledge and behaviours. We therefore projected that some impact
may be measured by month 12 of the intervention, but is less likely before. We discussed conducting the
community meeting earlier in the PLA cycle, but had concerns about deviating from the effective DMagic
intervention, and process data suggested groups need this initial period for problem analysis and building
collective consciousness. We also hypothesised that the intervention effect may be larger beyond the end
of the planned 18-month delivery, than at 12-months, given longer exposure to the intervention. Setting a
12-month period before expecting measurable intervention effects, designs with three or more sequences
and hence four or more data collection surveys would have meant excluding clusters from intermediate
surveys (or from the primary analysis) which had more recently implemented the intervention.

We therefore opted for the two-sequence design as the most pragmatic balance, estimating an overall
(average) primary intervention effect and also the intervention effect after 12 months (6 months before
completion) and 24 months (6 after completion), relative to control. Our major concern is that �nding no
effect may be a design artefact if PLA takes the full 18-months to work or effects are not sustained. If we
assume that it takes 6-months for diabetes status to change, the measured intervention effect at 24
months should re�ect the complete intervention exposure at 18 months. We will therefore give emphasis
to the impact at 24 months if seen to be larger than the impact after 12 months. We acknowledge
however that our power to estimate the 24-month effect will be lower than for the primary effect. These
pre-planned analyses of differential effects during the intervention period should provide important
insights into the mechanisms and appropriate timeframe for intervention implementation in further scale-
up.

Abbreviations
D:Clare Diabetes: Community-led Awareness, Response and Evaluation
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DMagic Diabetes Mellitus Action through community Groups or mHealth Information for better Control

LMIC Low and middle income country

NCD Non-communicable disease

PLA Participatory learning and action

T2DM Type 2 diabetes mellitus
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Figures

Figure 1

Stepped wedge trial design
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Figure 2

Cluster and evaluaton villages map in Alfadanga upazila Note: The designations employed and the
presentation of the material on this map do not imply the expression of any opinion whatsoever on the
part of Research Square concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries. This map has been provided by
the authors.
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Figure 3

Study time frame
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