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taking medication for their diabetes, with only 15% of
women and 10% of men adequately controlling their
blood glucose levels [3]. Reasons for low levels of aware-
ness of one’s diabetic status and control of it include in-
adequate health services for diagnosing and treating
diabetes effectively, not being able to afford regular
health care and treatment, and communicable diseases



approach has not been tested on health issues beyond
pregnancy, childbirth, neonatal [26, 27] and child health
[28], and women’s and reproductive health [29].

Methods/design
Goals
The goals of the present study are to prevent intermedi-
ate hyperglycaemia1 and T2DM and to improve control
of T2DM in Bangladesh.

Objectives
The objectives of the present study are to design and im-
plement community mobilisation and mHealth interven-
tions for the prevention and control of diabetes in rural
Bangladesh and to test their effect on intermediate

hyperglycaemia and T2DM disease occurrence, manage-
ment and risk factors in the population.

Research questions and outcomes
Table 1 details all study research questions, outcome
measures and definitions.

Primary research questions
The following are the primary research questions of the
study:

1. What is the effect of a participatory community
mobilisation intervention on a) the prevalence
of intermediate hyperglycaemia and T2DM and
b) two year cumulative incidence of T2DM among

Table 1 Study outcomes and definitions
Outcome type Outcome Definition

Primary The prevalence of intermediate hyperglycaemia
and T2DM

Proportion of adults aged 30 years or older with WHO
categorisations for intermediate hyperglycaemia
(impaired fasting glucose or impaired glucose tolerance)
and T2DM

Two-year cumulative incidence of T2DM among
individuals with intermediate hyperglycaemia
at baseline

Proportion of adults aged 30 years or older with plasma
glucose cut-off categorisations for intermediate
hyperglycaemia at baseline who are categorised
as T2DM at endline

Secondary Blood pressure Mean population diastolic and systolic blood pressure

Prevalence of hypertension Proportion of adults aged 30 years or older with systolic
blood pressure ≥140 mmHg or diastolic blood pressure
≥90 mmHg or self-reported current treatment with
anti-hypertensive medication

Body mass index Mean population BMI

Prevalence of overweight and obesity Proportion of adults aged 30 years or older with a BMI
of 23 kg/m2 or more

Abdominal obesity Proportion of adult men and women aged 30 years
or older with waist-to-hip circumference ratio >0.9
or >0.85, respectively

Quality of life score Mean health-related quality of life (EQ-5D)

Psychological distress among self-reported diabetics Mean SRQ score among adults aged 30 years and
older with self-reported diabetes

Explanatory Physical activity Proportion of adults aged 30 years and older engaged
in 30 minutes or more of physical activity per day on
at least 5 days per week

Intake of fruit and/or vegetables Mean number of portions of fruit or vegetables
consumed per adult aged 30 years or older per day

Population knowledge about diabetes risk factors,
symptoms and complications

Proportion of adults aged 30 years and above who are
(a) able to name at least one cause of diabetes, (b) able
to report at least one symptom of diabetes, (c) able to
report at least one complication of diabetes, (d) able to
recognise complications of diabetes when prompted,
(e) able to report at least one way to reduce the risk
of getting diabetes and (f) able to report at least one
way to control diabetes if diagnosed

Self-awareness of diabetic status Proportion of diabetics who correctly report their
diabetic status

Receipt of treatment or advice for diabetes Proportion of diabetics receiving care or advice from
a medical professional

Abbreviations: BMI Body mass index, SRQ Self-Reporting Questionnaire, T2DM Type 2 diabetes mellitus, WHO World Health Organisation
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individuals with intermediate hyperglycaemia at
baseline?

2. What is the effect of an mHealth health promotion
and awareness intervention on a) the prevalence
of intermediate hyperglycaemia and T2DM and
b) two year cumulative incidence of T2DM among
individuals with intermediate hyperglycaemia at
baseline?

Ancillary questions
The following are ancillary questions of the study:

What is the effect of a) a participatory community
mobilisation intervention and b) an mHealth health
promotion and awareness intervention on population:

a. Blood pressure
b. Prevalence of hypertension
c. Body mass index
d. Prevalence of overweight and obesity
e. Prevalence of abdominal obesity
f. Health-related quality of life
g. Psychological distress among self-reported diabetics

Explanatory outcomes
In addition to the questions above, which will be an-
swered in terms of primary and secondary outcomes
(Table 1), five additional explanatory outcomes will be
measured to better understand intervention processes
and mechanisms of action in terms of changes in the
following:

1. Population physical activity levels
2. Population intake of fruit and vegetables
3. Population knowledge about diabetes risk factors,

symptoms and complications
4. Self-awareness of diabetic status
5. Proportion of diabetics receiving treatment or advice

for diabetes

Trial design overview
The mHealth and community mobilisation interventions
will be evaluated using a three-arm cluster randomised con-
trolled trial design. The rationale is that each intervention is
applied to the entire community and is not based on indi-
vidual enrolment. Ninety-six villages will be randomised to
either the mHealth intervention, community mobilisation or
the control arm, and, given the nature of the interventions,
allocation is not masked. Baseline and endline sample sur-
veys measuring the prevalence of intermediate hypergly-
caemia, diabetes, hypertension and various chronic disease
risk factors, quality of life, as well as knowledge and care-
seeking practices will be conducted before and after inter-
vention delivery, respectively. Individuals identified at

baseline as having intermediate hyperglycaemia will be
followed after the interventions to determine the incidence
of T2DM among this high-risk population.

Setting
Faridpur District has a population of over 1.7 million
people in an area of just over 2000 km2 and is situated
on the banks of the Padma River (Fig. 1). The district
has a mainly agricultural economy, with the main crops
being jute and rice. Large rivers throughout the district
are prone to flooding, which can hinder travel and
health care access in the area. The population is mainly
Bengali, as is the case in most of Bangladesh, and almost
90% of the population of Faridpur are Muslim, with the
remaining population largely Hindu. Administratively,
Faridpur District is divided into nine upazillas, which in
turn are divided into unions of approximately 25,000
population per union. The number of unions per upa-
zilla in Faridpur District varies from 4 to 17. Each union
is comprised of a number of mauzas, traditional admin-
istrative units that can be conceptualised as a village or
collection of villages. Four upazillas in Faridpur District
have been purposefully selected on the basis of being ac-
cessible to the district headquarters of the Diabetic As-
sociation of Bangladesh (BADAS) in Faridpur Sadar:
These are Boalmari, Saltha, Madhukhali and Nagar-
kanda. For each of these upazillas, the 2011 Bangladesh
Census [30] was used to identify all mauzas with at least
one village of between 750 and 2500 population size, 96
of which were selected for inclusion in the study.
In Bangladesh, primary care is provided by the govern-

ment at union health and family welfare centres and at com-
munity clinics. In- and outpatient services are provided at
subdistrict (upazilla) health complexes and hospitals, and
tertiary care is provided at district hospitals and medical col-
lege hospitals. Inadequate facilities and trained health care
providers, short supplies of medicines, and low responsive-



however, that both interventions will be available and ac-
cessible to any community member, including health
care providers. People are considered permanent resi-
dents of a village if the house that they normally live in



[32] and the Theoretical Domains Framework (TDF) to
encourage change [33, 34].
The COM-B framework focuses on the interaction be-

tween capability, opportunity and motivation to generate
behaviour. Capability is defined as an individual’s psy-
chological and physical capacity to engage in the activity



participatory group meetings per month. All facilitators
will have a minimum of higher secondary school educa-
tion, will be recruited from the study areas, and will re-
ceive 1 week’s training on group facilitation and basic
health messages related to chronic disease prevention





members (non-pregnant permanent residents aged
30 years or older) within each of the study clusters. A
sample of 143 adults aged 30 years or older will be ran-
domly selected from this sampling frame from each
study cluster using multi-stage simple random sampling.
In the first stage, 143 households with at least 1 eligible
adult resident will be selected using probability propor-
tional to size sampling. At the next stage, a single eli-
gible adult will be selected for inclusion in the survey
using simple random sampling.

Surveys
Sampled individuals will be visited in their household and
informed of the study, and their verbal consent will be ob-
tained. Sampled individuals and data collectors are unlikely
to be aware of their village’s allocation to the intervention
or control arm at the time of the baseline survey, but they
are likely to be aware of allocation at the endline survey
owing to the unblended nature of allocation. All sampled
individuals in a single cluster will be informed of the an-
thropometric, blood glucose and blood pressure measure-
ment requirements of the study and will be requested to
attend a local centre on the morning of a specified day



Fieldworker activity will be monitored by a team of su-
pervisors with experience in field data collection and
survey techniques. Supervisors will observe data collec-
tion processes and conduct some repeat measurements
for verification in a random selection of cases. One
supervisor will have the sole responsibility of collecting
data from each individual fieldworker’s mobile phone
onto a laptop every 3 days (maximum) and transferring
these data to the district project office for data-checking
before final transfer of the data to Dhaka. Individuals
unable to participate in the data collection at the testing
centre or on the specified day will be followed and asked
to participate in the study at a later date.

Implementation research and process evaluation
Detailed quantitative and qualitative process evaluation
research will be done in intervention and control areas
throughout the trial to consider the effect of context on
interventions, to describe the implementation of the in-
terventions, and to help explain any observed interven-
tion effect or lack of effect. Process data will be used
throughout implementation to inform intervention de-
sign and delivery and will help to develop theory about
how the interventions impact health outcomes. This will
enable assessment of the feasibility, acceptability, scal-
ability and external validity (or replicability) of the
interventions.

Analysis
Interim analysis and stopping rules
A meeting of an independent Data and Safety Monitor-
ing Board (DSMB) will be convened according to the
DAMOCLES charter after entry and cleaning of baseline
survey data and approximately 9 months’ worth of im-
plementation and process data. The DSMB will be
tasked with providing an independent, objective review
of the study implementation and baseline data and ad-
vise on any extension or modification of the trial. In par-
ticular, it will review the following:

1. Process indicators, including community group
coverage, mHealth coverage (subscription rates) and
adherence to the implementation plan

2. The adequacy of the sample size and the validity of
sample size calculation assumptions about baseline
prevalence and incidence and intra-cluster correl-
ation coefficients

3. The comparability of treatment arms according to
baseline survey data

4. Data quality
5. Endline survey design
6. The proposed trial analysis plan, including methods

for adjustment of stratification and clustering and
intervention effect measures to be reported



publication. The 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 to assess
whether the interventions have improved the equity of
health service delivery and are improving the health sta-
tus of those most in need.

Timetable
The intervention period is between June 2016 and
December 2017. A time schedule for project activities is
displayed in Fig. 4.

Ethics
Approvals
The trial has been reviewed and approved by the University
College London Research Ethics Committee (4766/002) and
by the BADAS Ethical Review Committee (BADAS-ERC/
EC/t5100246). The trial has been registered and assigned an
International Standard Randomised Controlled Trial num-
ber (ISRCTN41083256).

Community consultation
Community leaders will be identified and approached to
obtain permission to deliver the interventions and con-
duct the evaluation surveys. Orientation meetings will
be held to explain the project aims, and community
leaders will be invited to observe the randomisation



in the Bangladeshi context. It is therefore important to
test the effect of this intervention using a randomised
trial design. It is ethically important that the control
areas also benefit from the study. They will do so in two
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