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1. Abstract:

Background: There is a high prevalence of type 2 diabetes (T2DM) and related non-communicable diseases
(NCDs) among the adult population in Bangladesh, which has largely been preventable through lifestyle
modification. Evidence shows that culturally sensitive and behaviorally oriented faith-based intervention by
religious leaders affects the prevention of T2DM and related NCDs.

Objectives: To assess the outcome of faith-based intervention for the prevention of T2DM in high-risk
subjects in Bangladesh.

Design: Prospective randomized intervention which will be fully quantitative in nature.

Study areas: The proposed study will be undertaken at eight (8) randomly selected diabetes screening
centers in religious places (Mosques) located in eight (8) Upazilas of the Manikganj (Shibaloy and Singair
Upazila), Narshingdi (Monohardi and Raipura Upazila), Munshigang (Shreenagor Upazila), Dhaka
(Keranigonj) and Tangail (Dhanbari and Shokhipur) districts. Of them, four (4) centers will serve as an
intervention (Shibaloy, Monohardi, Shreenagor, and Dhanbari), and the rest four (4) centers will serve as a
control (Singair, Raipura, Keranigonj, and Shokhipur) centers.

Study duration: 12 months (May 2022 to April 2023).

Target population: 824 randomly selected subjects.

Main inclusion criteria: All individuals aged >25 years with diabetes risk score >9 and diagnosed with
prediabetes (IFG/IGT) as per WHO recommended diagnostic value, permanent residents and willing to
participate and available for 12 months of study.

Statistical analysis: Mean and standard deviation will be reported for continuous variables and inter-group
comparisons will be tested by two-tailed ANOVA. Comparison of proportions will be done by chi-square
analysis. The proportion of subjects developing T2DM in each group and their comparison will also be done
by chi-square analysis. For the intervention measures, the absolute and relative risk reductions and 95% Cls
of the estimates and the number needed to treat to prevent T2DM in one person will be calculated.

Main Outcome: To observe the rate of conversion from prediabetes to diabetes among the study
population.

Conclusion: This proposed study will fill up the gap in our existing knowledge by testing the effectiveness
of faith-based intervention by religious leaders for the prevention of T2DM and related NCDs.

Study Coordination: Diabetic Association of Bangladesh.

Keywords: diabetes prevention, religious leaders.



2. Background

Diabetes (T2DM) is now considered a significant public health burden in Bangladesh. International Diabetes
Federation (IDF) reported that 13.1 million people living in Bangladesh had T2DM in 2021, and of them,
43% were unaware of their diabetes (T2DM) status [1]. Bangladesh at present is in the 8th position in the
world by the total number of people with T2DM. Older age, affluent socioeconomic status, carbohydrate-
rich foods, physical inactivity, obesity, smoking, HTN, dyslipidemia, increased age at pregnancy, and
depression are significant risk factors for T2DM [2-4]. Studies have also shown that people with T2DM in
Bangladesh receive two times more inpatient treatment days and require one and half times more
outpatient visits and more than nine times more medications than normal individuals [5]. Overall, a person
with T2DM in Bangladesh spends nine percent of their annual household income managing the disease.
The total annual per capita expenditure on medical care is six times higher for people with T2DMs (US$635
vs. US$104, respectively). Using productivity-adjusted life years (PALY), it is projected that more than nine
million PALYs (20.4%) are attributable to having T2DM. In Bangladesh, the loss in PALYs linked to a total of
US$97.4 billion lost (US$16 987 per person) in gross domestic product [6, 7].

T2DM is a complex metabolic disorder. Before diagnosis, it normally passes through a prolonged dormant
period and remains untreated. Studies have shown that approximately 30-50% of people with T2DM usually
presented with one or more micro- or macrovascular complications at the time of diagnosis [8-10]. For
these reasons, early identification of people with undiagnosed T2DM or those at an increased risk for
developing T2DM has been recommended to improve outcomes. Several randomized clinical trials have
also shown that lifestyle intervention strategies can prevent and delay the progression of T2DM among
high-risk individuals, which is highly cost-effective [11-15].

The majority of people (89%) in Bangladesh are Muslim. Mosques are the common meeting place for adult
Muslims in Bangladesh, and religious leaders (Mosque Imams) are respected and influential figures in the
Muslim community. People seek advice from the Mosque Imams about all sorts of matters and trust them
with personal and family matters. Not only that, in the Islamic tradition, a religious sermon (Khutbah) serves
to deliver words of exhortation, instruction, or command at gatherings for worship in the mosque at weekly
(congregation prayer on Friday) and annual (Eid) rituals. Powerful messages on a healthy lifestyle already
exist in Islam. Therefore, there is a wonderful opportunity to seek the influence of Imams in creating
community awareness about the prevention of T2DM and other NCDs and helping educate people to take
proactive action and change their lifestyles. To date, we have not estimated the value that could be gained

from investing in faith-based lifestyle interventions targeting the adult Bangladeshi population.



To address this gap in the evidence and inform decision-making for T2DM prevention among the
Bangladeshi population, this study will evaluate the effect of faith-based (religious leaders) lifestyle
intervention to prevent T2DM in high-risk individuals using a prospective randomized control study design.
3. Diabetes Prevention through Religious Leaders (DPRL) [16]

Considering the influence of religious leaders, BADAS has started a prevention program, “Prevention of
Diabetes through Religious Leaders,” for the last three years to improve community awareness of a healthy
lifestyle for prevention and care of diabetes and other NCDs through religious leaders. Initially, it was funded
by World Diabetes Foundation. It is now a joint community awareness program of BADAS, the Islamic
Foundation of Bangladesh (Ministry of Religious Affairs), and the Non-Communicable Disease Control
(NCDC) program of DG Health (Ministry of Health and Family Welfare).

100 Masque Imams from 100 Upazilas of Dhaka and Mymensingh division received training, and BADAS
has already established 100 diabetes corners in their Mosques. Besides Friday Sermon, Mosque Imams
usually check blood glucose, blood pressure, anthropometric measurement and provide basic education on
a healthy lifestyle to prevent T2DM and related diseases in their diabetes corners. They also charge 40 BDT
for using the health package. As part of the program, Each Imam has a female assistant (she may be his
wife, sister, daughter, or any woman appointed by the local Mosque committee) for improving female
participation in their community. About 30000 people have already taken care of these centers. Islamic
Foundation, Ministry of Religious Affairs; Non-communicable Disease Control program of DG Health,
Ministry of Health and Family Affairs; National Mosque of Bangladesh, Bangladesh Madrasah Education
Board, and Befaqul Madarishil Arabia Bangladesh have approved this program, and the religious sermon
(Khutbah) for its nationwide application. Islamic Foundation has also given written instruction to three lacs
registered mosques throughout the country for using this Khutbah for creating community awareness on a
healthy lifestyle. Besides these, a total of 100000 Mosque Imams received the printed Khutbah for building
community awareness. It is now the biggest platform for creating community awareness on a healthy
lifestyle to prevent diabetes and related NCDs.

4. Rationale of the study

Like other South Asian (SA) countries, Bangladesh is also facing an increased health challenge associated
with rapid economic transition, migration from traditional rural to more urban locations, and changes in
their dietary and physical activity practices [17-19]. An increased predisposition to non-communicable
diseases (NCDs) is an adverse consequence of these changes, with increased prevalence of obesity and
central adiposity leading to an increased risk of T2DM. The Government of Bangladesh has adopted the

WHO Global Action Plan for the Prevention and Control of NCDs 2013-2020, and they have further
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committed to universal health coverage (UHC) by 2030. Although the country has a national action plan for
facing the epidemiological transitions of T2DM, countrywide implications have received less attention.
Early identification of people with undiagnosed T2DM or those at an increased risk for developing T2DM
has been recommended to improve outcomes. Several randomized clinical trials have also shown that
lifestyle intervention strategies can prevent and delay the progression of T2DM among high-risk individuals,
which is highly cost-effective. One Bangladeshi study showed that overall, US$297 could be saved annually
by preventing only one case of T2DM [20]. The Government should prioritize T2DM prevention and control
programs, such as creating mass awareness and changing lifestyle habits through well-designed public
health programs.

The majority of people (89%) in Bangladesh are Muslim. Mosques are the common meeting place for adult
Muslims in Bangladesh, and religious leaders (Mosque Imams) are respected and influential figures in the
Muslim community. People seek advice from the Mosque Imams about matters and trust them with
personal and family issues. Not only that, in the Islamic tradition, a religious sermon (Khutbah) serves to
deliver words of exhortation, instruction, or command at gatherings for worship in the mosque at weekly
(congregation prayer on Friday) and annual (Eid) rituals. Along with religious issues, religious leaders also
provide solutions for the different problems arising in society through Khutbah. Powerful messages on a
healthy lifestyle already exist in Islam. Therefore, there is a wonderful opportunity to seek the influence of
Mosque Imams in creating community awareness about preventing T2DM and other NCDs and helping
educate people to take proactive action and change their lifestyles.

In Bangladesh, the Diabetic Association of Bangladesh (BADAS) has successfully included religious leaders
to influence the improvement of community awareness about the prevention of T2DM - "Diabetes
Prevention through Religious Leaders" and the prevention of GDM and future T2DM "Preconception Care
through Religious Leaders" [16, 21]. The Bangladesh DMagic trial reported that community mobilization
using the participatory learning and action (PLA) approach improved knowledge and awareness about
T2DM and significantly lowered the prevalence of T2DM and intermediate hyperglycemia [22]. Therefore, it
is vital to estimate the effectiveness of faith-based lifestyle interventions targeting the adult Bangladeshi
population for policy implications and design suitable preventive interventions. Data on the current state
of T2DM and its prevention in rural areas is also important because about 62.6% of the total population

lives in rural communities of Bangladesh.



5. Literature review: (will describe the previous and ongoing works related to this study)
We searched PubMed, CINAHL, EMBASE, Web of Science, and Google Scholar for systematic reviews and
published original studies published up to May 2021, with a particular focus on lifestyle intervention for the

prevention of T2DM through Religious Leaders in low and middle-income countries. We used the search

terms "T2DM", "diabetes prevention,” "lifestyle interventions," "religious leaders," "peer education," and
"community participation." There were no language restrictions used. Because we wanted to understand
both the nature of existing interventions and their effectiveness, we were interested in a range of studies,
including systemic reviews, randomized controlled trials, pilot studies, and case-control studies.

Good evidence exists for group support, and peers support lifestyle interventions to prevent or delay the
onset of T2DM [22]. Evidence supports community and peers' involvement as a cost-effective means of
promoting lifestyle changes in high-income settings, but research in resource-poor settings is lacking.
Evidence on the effects of community mobilization on T2DM and related risk factors among the general
population, as opposed to high-risk individuals, is yet to emerge from low-income or middle-income
countries.

Several recent efforts to reach high-risk populations, such as African Americans, have focused on delivering
lifestyle interventions through faith-based institutions (FBO) [23, 24]. Findings indicate FBOs may be a
promising avenue for providing diabetes self-management education (DSME) to Black Americans. Informed
by the results, a focused discussion on advancing the science of faith-based interventions to expand the
delivery of DSME to Black Americans with T2DM is provided [25-27].

Studies have shown that Islamic religious leaders (IRLs) can influence health education, health promotion,
and positive health outcomes among their communities. They have played a significant role in creating
public awareness of reproductive health, HIV/AIDS, immunization, and family planning and played an
important role in paving the way for promoting a healthy lifestyle [28-29]. Religious decrees (fatwa) issued
by Muslim scholars guide diabetic patients in various fields from Insulin injection, other medications, fasting
in Ramadan, and even novel treatments such as therapeutic use of stem cells.

Study findings reveal that 1) culturally sensitive, behaviorally oriented interventions incorporating social
support are needed to achieve positive health outcomes. Findings indicate FBOs may be a promising avenue
for delivering DSME, 2) IRLs are effective social agents for change, and that the educational interventions
can be a useful and effective strategy to encourage IRLs to cooperate with health providers and promote

public health among their communities and 3) religion should be explored as a potential tool to reach out

on facts while doing away with erroneous beliefs about T2DM.



6. Hypothesis:

1.

Faith-based intervention by religious leaders can affect the prevention of T2DM and related NCD risk

factors.

7. Research questions:

1. Can faith-based intervention by religious leaders affect the prevention of T2DM and related NCD risk

markers?

8. Objective:

8.1

8.2.

Primary objectives:

To assess the outcome of faith-based intervention for the prevention of T2DM in high-risk subjects in
Bangladesh.

Secondary objective:

To observe the rate of conversion of prediabetes to T2DM.

To observe the changes in cardiometabolic parameters, including weight, body mass index, waist
circumference, blood pressure, blood glucose, and blood lipids level.

To evaluate the impact of intervention with lifestyle modification (including prescribed dietary and
exercise advice) on glycaemic and cardiometabolic parameters, including obesity (general and
abdominal), HTN, and dyslipidemia.

To assess the proficiency of religious leaders for lifestyle counseling.

To assess the changes in knowledge, attitude, and practice about T2DM and related cardiometabolic
parameters among the study participants.

To examine the potential costs and benefits of intervention.

To observe the rate of diabetes, pre-diabetes, and associated cardiometabolic risk markers (obesity,

HTN, dyslipidaemia) in the adult Bangladeshi population.

9. Outcome Indicators

9.1

Primary outcomes:

Rate of conversion from prediabetes to T2DM among the study population at 4 and 12 months.

9.2 Secondary outcomes:

Rate of T2DM between intervention and control group.

Rate of cardiometabolic parameters including obesity (general and abdominal), HTN, and dyslipidaemia
between intervention and control group.

Changes in physical activity, and dietary habits between intervention and control group.

Level of proficiency in T2DM and related cardiometabolic parameters at baseline.
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e Level of changes in knowledge, attitude, and practice about T2DM and related cardiometabolic
parameters among the study participants.
e Direct (medical and non-medical) and indirect costs related to intervention will be calculated.
10. Research methodology
10.1 Study design and participants
This faith-based lifestyle intervention trial is the part of DPRL (Diabetes Prevention through Religious
Leaders), a joint community awareness program of BADAS, the Islamic Foundation of Bangladesh (Ministry
of Religious Affairs), and the Non-Communicable Disease Control (NCDC) program of DG Health (Ministry
of Health and Family Welfare) for prevention and care of T2DM and related NCDs.
The proposed study will be undertaken at eight (8) selected diabetes screening centers in religious places
(Mosques) located in eight (8) Upazilas of the Manikganj (Shibaloy and Singair Upazila), Narshingdi
(Monohardi and Raipura Upazila), Munshigang (Shreenagor Upazila), Dhaka (Keranigonj) and Tangail
(Dhanbari and Shokhipur) districts. All these mosques are recognized by Islamic Foundation and have an
education center for learning Holy Quran. We will follow a simple random procedure for the selection of
the centers. We assume that mosques of similar size would share similar resources and mosque culture;
therefore, we will select the mosques by congregational participants (1500-2500) and then randomize the
mosques to faith-based lifestyle intervention and the control group. The target recruitment goal is to enroll
up to 100 participants from each mosque.
Recruitment will initiate at each mosque 4 weeks before the introduction of the intervention. The Imams
will discuss and convey the message of a healthy lifestyle including diet and exercise during the Friday
sermon and use a standardized script to encourage congregational participation in practice. They will
distribute investigator-developed flyers to congregational participants to promote the study objectives.
They will also discuss the importance of female participation as part of the intervention. Members of the
research team will also attend Friday sermons to assist with recruitment and provide information regarding
the study.
Any men and non-pregnant women aged 25 years and older with an individual's diabetes risk score >9 and
diagnosed prediabetes (IFG/IGT) as per WHO recommended diagnostic value will be the units of analysis.
Project members will use the DPRL diabetes corner situated near the mosque for the screening, intervention,
and further follow-up of male participants. For females, project members will use a house nearby the
selected mosques. We will use an Imam’s woman assistant in each center for the requirements of women
participants.

10.2 Study period: 12 months (7 May 2022 to 6 April 2023).
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10.3 Inclusion Criteria

e Allindividuals aged >25 years with diabetes risk score >9 [30] and diagnosed with prediabetes (IFG/IGT)
as per WHO recommended diagnostic value [31]. These are the primary inclusion criteria.

e Both Gender

e Permanent residents

e Willing to participate and available for 12 months of study

10.4 Exclusion criteria

e Pregnant women or planned pregnancy and lactating mothers
¢ Known case of T2DM
o Individual diagnosed with acute physical or mental illness at the time of screening

10.5 Study variables

e Socio-demographic variables: age, sex, economic status, education status, smoking habit, lifestyle
(physical activity and food habit).

e Anthropometric variables: height, weight, body mass index (BMI), waist circumferences (WC), waist-
height ratio (WHR), and waist-height ratio (WHtR).

e Clinical & Biochemical variables: blood pressure, fundus photography, fasting plasma glucose (FPG),
2-hour plasma glucose, HbA1c, fasting lipid profile, and ECG.

e knowledge, attitude, and self-care practice and patients' lifestyle (food intake pattern, physical activity,
smoking, etc.)

e Economic Variables: employment status, productivity loss (income and days/hours of work lost), out-
of-pocket payments (OPP), the opportunity cost of time (average wage and time), borrowing/selling
assets, expenditure.

10.6. Size of the study population and power calculation

The overall 5-year cumulative incidence of T2DM in Bangladesh was 16.4 per 1000 person-years [32]. Both
Diabetes Prevention Program (DPP), USA, and Diabetes Prevention Study (DPS), Finland achieved a 58% risk
reduction of T2DM by lifestyle intervention [11, 14]. It assumes that the risk reduction of T2DM in the
Bangladeshi trial will achieve a 50% risk reduction. To achieve a 50% risk reduction at 80% power, 5% Type

I error with 50% lost to follow-up needs at least 412 participants in each arm and 824 participants in total.
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sampsi 0.164 0.082, power (0.8) alpha (0.05)
Estimated sample size for two-sample comparison of proportions
Test Ho: pl = p2, where pl is the proportion in population 1

and p2 is the proportion in population 2
Assumptions:

alpha = 0.0500 (two—-sided)
power = 0.8000

pl = 0.1640

p2 = 0.0820
n2/nl = 1.00

Estimated required sample sizes:

nl = 275
n2 = 275

10.7. Randomization and Masking

Participants will be randomized after the project research team determined that they:

1. Will demonstrate a satisfactory interest in joining lifestyle intervention during the run-in.

2. Will express willingness to continue in the trial.

3. Will meet all inclusion/exclusion criteria.

4.  Will provide all baseline data.

After exclusions, 824 participants will be allocated at random in a 1:1 ratio to an intensive lifestyle
intervention to promote increased physical activity and dietary modification or to minimal lifestyle advice
to the control group. Randomization lists will be generated and supplied by the coordinating center, and
staff who will perform the baseline measurements will have no access to the randomization lists. Neither
staff delivering the intervention nor participants will be masked to the study arm.

10.8 Flow Chart
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Selection of eight (8) Mosques in Manikganj (Shibaloy and
Singair Upazila), Narshingdi (Monohardi and Raipura Upazila),
Munshigang (Shreenagor Upazila), Dhaka (Keranigonj) and
Tangail (Dhanbari and Shokhipur) districts

1

JL
Individuals aged >25 years with a diabetes risk score
(BDRS) of 29 points will be invited to participate in
the program

1

U

Advise OGTT (n=8240)

A
Iji 1 L
Normal Prediabetes (IFG/IGT) Diabetes
(Exclude from the study) (Include in the study) (n=824) (Exclude from the study)

! !

Intervention Group (n=412) Control Group (n=412)
During During Registration (intervention group) During Registration (control groups)
Registration Blood tests + Baseline data collection + Blood tests + Baseline data collection +
recommended intervention Standard care
+ Follow-up monthly / 1st 4 months M
At 4 months
Follow-up At 4 months

Blood tests + data collection +
Standard care

Blood tests + data collection +
recommended intervention
+ Follow-up monthly/ 24 8 months

1T 1l

Follow-up At 12 months At 12 months
Blood tests + End line data Blood tests + End line data
collection collection

10.9 Intervention

Intervention tool development

The following interpersonal education and communication (IEC) materials developed by the DPRL program
of BADAS will be used for this purpose-

= Khutbah

» Guidebook including dietary and exercise diary

=  Flip chart

= Poster & leaflets
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Diet modification

Diet will be modified based on the individual BMI of the subjects. Normal weight subjects will be prescribed
to add different types of food, and overweight subjects will reduce their food taking. Prescribe food will
follow the 60%, 15%, and 25% carbohydrate, protein, and fat distribution.

Physical activity
Physical activity intervention will follow to do at least 30 minutes of walking every day at a 3 to 4 kilometers
per hour rate, producing sweating within 5 to 10 minutes of starting time.

Intervention session

Twelve (12) sessions for each subject will be carried out for the next 12 months based on the following

schedule-

Serial ‘ Visits Duration

7 Initial screening 2 -3 hours Lab tests only

2 Inclusion 0 weeks 2 -3 hours Motivation and Counseling
3 1 month after inclusion 1 hour Motivation and counseling
4 At 2 months 1 hour Motivation and counseling
5 At 3 months 1 hour Motivation and counseling
6 At 4 months 3 hours Motivation and Lab Tests
7 At 5 months 1 hour Motivation and counseling
8 At 6 months 1 hour Motivation and counseling
9 At 7 months 1 hour Motivation and counseling
10 At 8 months 1 hour Motivation and counseling
11 At 9 months 1 hour Motivation and counseling
12 At 10 months 1 hour Motivation and counseling
13 At 11 months 1 hour Motivation and counseling
14 At 12 months 3 hours Motivation and Lab Tests

Control group

The subjects in the control group will be educated regarding general principles of a healthy lifestyle based
on the religious sermon (khutbah) that benefits T2DM prevention and informed about the current evidence
showing that the lifestyle intervention is effective for T2DM prevention during the “run-in" period. After the
inclusion and collection of baseline data, they will visit the study site at 4 months and 12 months for the
collection of anthropometric, clinical, and laboratory investigations. They will complete a questionnaire on
changes in major nutritional and exercise habits.
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11. Data collection
Phase 1: Pre-screening contact

The Imams will discuss and convey the message about the study program to the congregational participants
during the Friday sermon. Any interested individual (including both male and female) aged 25 and above
will be invited for risk assessment. A group of trained personnel of BADAS will assess the participant’s risk
for T2DM by using the non-invasive risk score developed by BADAS. All individuals aged >25 years with a
diabetes risk score >9 will participate in the screening visit. Individuals will be advised to fast overnight for
at least 8-14h before the screening visit.

Phase 2: Sample survey and collection of other data

Study plan/timetable
The proposed study will be implemented following the timetable as below:

Procedure Visit 1 Visit 2 Visit 3
Timing At screening | 4 months 12 months
Informed consent

Check eligibility criteria X

Record basic demographic data | X

Dietary questionnaire X X X
Health questionnaire X X X

KAP questionnaire X X X
Economic questionnaire X

Blood pressure X X X
Anthropometric measurements | X X X
Collect venous blood samples X X X

ECG X X X
Randomization X

Run-in X

Adverse event recording X X X

Informed consent:

Full informed consent will be obtained. All potential participants will be given adequate time to read
participant information sheets and had a chance to ask questions to satisfy any queries they have before
consent. Staff members taking consent must assess whether potential participants have fully understood
the information they provided before taking consent. Those who are not thought to be fully informed will
not be included in the trial. All staff members taking consent will be trained in this procedure.

Registration

This will be included informed consent and completion of a detailed medical eligibility questionnaire. The
eligibility screening questionnaire will be based on the inclusion/ exclusion criteria described above. If
eligible, subjects have to finish the baseline survey at the same time. At the baseline survey, all participants
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will complete an interview-administered questionnaire and undergo a physical examination. They will also
complete the 3-day 24-h food records using dietary record collections will be taught by trained
investigators.

Run-in

A one-week "run-in" period followed the baseline survey during which two classes on general principles of
lifestyle intervention for the prevention of T2DM will be taught. The specific lifestyle intervention program
will not begin during this period. If an individual diagnosed with T2DM (fasting glucose >7.0 mmol/| or 2-
h glucose >11.1 mmol/l) in our baseline OGTT test, we would exclude them from the present study at this
period.

Development of interviewer-administered questionnaires

Before the study, a panel of experts will be agreed on a structured questionnaire after thorough discussions
and also in the light of surveys conducted in previous studies. The panel will be included an endocrinologist,
a diabetologist, a statistician, and a public health expert. The questionnaire will be developed by consulting
existing information and clinical practices. The questionnaire will be developed in the local language of
Bangla. Before the start of the study, pretesting of the questionnaire will be conducted to test its feasibility
and reliability. As a result, a few minor modifications will be made after the pilot testing. Trained
investigators will be collected data after face-to-face interviews with the participants. To assuring quality
control, intensive training will be provided for the investigators to reduce bias as much as possible.

Sample survey

Upon arrival at the field sites, different sets of investigations and physical examinations will be done for
each of the subjects taking part in the study. At first, an initial fasting blood sample will be taken. Then all
the subjects will be given 75-gram oral glucose to drink and will be requested to wait for 2-hours for the
second blood sample collection. During this 2-hour waiting time, socioeconomic and demographic
information, and parental and personal health histories will be verbally obtained using standardized
questionnaires. After completion of the interview, the anthropometric measurements including height,
weight, hip and waist circumference (WC) will be taken. Also, blood pressure (BP) will be recorded at this
time followed by a physical examination. These will be carried out through trained personnel. After 2 hours,
a second blood sample for OGTT will be collected.

Anthropometrical measurements

Anthropometric measurements including height, weight, and waist and hip circumferences will be taken
with the subjects wearing light clothes and without shoes. Weight will be recorded to the nearest 0.1 kg
using electronic digital LCD weighing machines (Best Deluxe Model; Bathroom, Dhaka, Bangladesh) placed
on a flat surface. The scales will be placed on a flat surface and calibrated using a standard (20 kg) each day.
Height will be taken while the subjects stood in the erect posture, touching the occiput, back, hip, and heels
on a straight measuring wall, while the subjects looked straight ahead. Body mass index (BMI) will be
calculated as the weight (Kg) divided by the square of the height (m?). WC will be measured by placing a
plastic tape horizontally midway between the lower border of the ribs and the upper border of the iliac crest
on the mid-axillary line. Hip circumference will be measured to the nearest centimeter at the greatest
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protrusion of the buttocks. Waist-hip ratio (WHR) will then be calculated from WC (cm) and height (cm),
respectively.

Measurement of blood pressure

Special precautions will be taken to reduce the variation of BP value with resting BP. BP will be measured
by 1) ensuring the participant rested for 10 minutes before the BP being measured, 2) using standard cuffs
for adults fitted with a standard mercury sphygmomanometer, and 3) placing the stethoscope bell lightly
over the pulsatile brachial artery on the right arm. Blood pressure will be recorded to the nearest 2 mmHg
from the top of the mercury meniscus. Systolic pressure will be recorded at the first appearance of sounds,
and diastolic pressure will be measured at phase V, that is, the disappearance of sounds. BP will be measured
in both the sitting and standing position. Two readings will be taken 5 minutes apart, and the mean of the
two will be taken as the final BP reading of the individual.

Biochemical examination

At first, an initial blood sample will be taken from the fingertip (70 L) by using a point of care machine to
estimate the fasting plasma glucose (FPG), HbA1c, and fasting lipid profile. Then all the subjects will be
given 75-gram oral glucose to drink and requested to wait for 2-hours for a second blood sample collection.
During this 2-hour waiting time, they will be interviewed for the collection of socio-demographic
information. Pre-formulated questionnaires will be used for this purpose. Each participant will be
interviewed for approximately 25 to 30 minutes to complete the questionnaire. After completion of the
interview, the anthropometric measurements including height, weight, hip and waist girth, and foot
examination with monofilament, and tuning fork will be recorded. In addition, blood pressure will be
recorded at this time. After 2 hours, a second blood sample for OGTT will be done by glucometer.

The time frame of biochemical assessment

Lab test Timing
0 month 4 months 12 months

Fasting blood glucose X X X
2h blood glucose X X X
HbAc X X X
Total cholesterol X X X
Triglycerides X X X
HDL-Cholesterol X X X
LDL-Cholesterol X X X
ECG X X X
Fundoscopy X X X

18



Methods and specification of the machines for the various biological tests
Test Sample Method Specification of
Machine
Name of the analyzer
OGTT Capillary Glucose Alere G1
e FBG whole dehydrogenase (South Korea)
. 2hAG blood
T-Chol Capillary Enzymatic method Alere Cholestech LDX®
whole (USA)
blood
Tg Do Enzymatic method Do
HDL Do Enzymatic method Do
LDL DO Enzymatic method Do
HbA1c Capillary Borronate Affinity
whole AFINION 2 (Norway)
blood

Fundus Photography

We will collect retinal photographs using a non-mydriatic digital fundus retinal camera and using a two-

field imaging protocol (Canon CR6 non-mydriatic retinal fundus camera). A retinal fundoscopy machine will

be used for taking retinal images. An Artificial Intelligence (Al) based algorithm will also be developed using

retinal images to identify Diabetic Retinopathy (DR) cases.

Definition of terms

DM will be defined as if FPG >7.0 mmol/L or 2hPG >11.1 mmol/L. Prediabetes will be defined as FPG
>6.1 mmol/l to <7.0 mmol/I (impaired fasting glycemia, IFG) and 2hPG >7.8 mmol/l to <11.1 mmol/I
(impaired glucose tolerance, IGT). Normal glucose tolerance (NGT) will be defined as FPG <6.1 mmol/I
and 2hPG <7.8 mmol/l. For screening of NGT, prediabetes, and DM, diagnostic criteria of WHO in 2006
will be used [31].

Cut off points for general obesity for both sexes will be defined as BMI of >25 kg/m? [33] and central
obesity including WC for men and women will be 290 and >80 ¢cm [34], and WHR for men >0.90 and

women for >0.80 [34], respectively.

Hypertension will be defined as systolic blood pressure (SBP) of 140 mm Hg or diastolic blood pressure
(DBP) of 90 mm Hg or current treatment with antihypertensive medication [35].

Cut-off values for serum lipid profiles will be high cholesterol (T-Chol) >5.0 mmol/Il, high triglycerides
(Tg) 21.7 mmol/l, high LDL-C >3.4 mmol/l and low HDL-C <1.04 mmol/I (for men) and <1.3 mmol/I (for
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women) [36].

e Dyslipidaemia will be defined as serum triglycerides >1.70 mmol/L for both sexes and HDL-C <1.04
mmol/L for men and <1.3 mmol/L for women [35].

e Bangladesh Diabetes Risk Score (BDRS) will be developed based on multiple logistic regression analysis
using five simple parameters namely age (<30 = 0, 31-40 = 3, 241 = 4), sex (female = 0, male = 2), BMI
(<25 kg/m? = 0, 225 kg/m? = 2), WHR (m <0.90; f <0.80 = 0, m >0.90; f >0.80 = 5), and presence of
HTN (no = 0, yes = 2). Subjects with a BDRS of <5 was categorized as low risk, 5 to 9 as medium risk
and >9 as high risk for T2DM [30].

e Smoking habits will be classified as either current or non/ex-smoker.

e Socio-economic condition will be classified as low (<5000 Bangladeshi Taka [BDT, 1 USD = 84 BDT]),
medium (5000-1000 BDT) and high (>10000 BDT) based on the monthly expenditure.

e Physical activity will be graded on the ordinal scale of 1-3, corresponding to light (<30 minutes walking),
moderate (between 30 — 60 minutes), and heavy (>60 minutes), according to the activity level based on
their occupation. For data analysis, these results will be transformed into a binary variable - inactive
(grade 1: <30 minutes) and active (grade 2 and 3: >30 minutes).

12. Data analysis

Mean and standard deviation will be reported for continuous variables and inter-group comparisons will be
tested by two-tailed ANOVA. Comparison of proportions will be done by chi-square analysis. The proportion
of subjects developing T2DM in each group and their comparison will also be done by chi-square analysis.

For the intervention measures, the absolute and relative risk reductions and 95% Cls of the estimates and
the number needed to treat to prevent T2DM in one person will be calculated. A p-value <0.05 is considered
significant. The statistical package SPSS (PASW Statistics 20) will be used for analyses.

13. Health economic analysis

Economic analyses (cost-efficacy/effectiveness and budget impact analyses) of those interventions
implemented will be carried out under a limited societal perspective. Thus, direct (medical and non-medical),
as well as indirect costs, will be considered. Direct medical costs will be collected alongside other clinical
data generated in the trial. Direct non-medical and indirect costs will be collected by questionnaire.

We will focus on the impact of the intervention on economic outcomes including employment status,
productivity loss (lost productivity due to ill health), expenditure, and assets (based on an asset index which
will be computed from questions about ownership of assets, housing type and access to services). We will
use two-stage models. First, we will evaluate the distributional impact of the intervention using difference-
in-differences (DID) analysis to compare outcomes for the intervention group with the control group. In the
second part, to evaluate the impact on economic outcomes, we will regress the predicted measure of T2DM
morbidity from the first stage, on the economic outcome variables (e.g. productivity loss, catastrophic health
spending). For each outcome, we will run appropriate regressions. We will take account of socio-
demographic and other control variables including gender and will run sensitivity checks to ensure the
robustness of our models.
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14. Ethical approval:

The study will be conducted according to the guidelines laid down in the Declaration of Helsinki. All
procedures involved in this study will be approved by the Ethical Committee of the Diabetic Association of
Bangladesh for Medical Research. Both witnessed and formally recorded verbal informed consent will be
obtained from each subject along with written consent prior to inclusion in the study. This method was used
to avoid selection bias due to the high literacy level of Bangladesh. Study participants will also be verbally
informed of their right to withdraw from the study at any stage or to omit their data from the analysis. Data
collected for this study will be stored in a way that separated personal identifiers from all samples collected
and the responses to all survey questions. Therefore, it will not be possible to identify respondents either
directly or through identifiers linked to them. We will seek Clinical Trial Registration.

15. Funding of the study/ budget:

The total cost of the project will be met by the following sources:

¢ Non-Communicable Disease Control Program of Directorate General of Health Services, Ministry of
Health and Family Welfare, Government of the People's Republic of Bangladesh

16. Staff of the study:

One (1) Principal Investigator, two (2) CO-PI, nine (9) Investigators, one (1) statistician, sixteen (16) Filed
Officers, twenty (20) Volunteers, one (1) Admin and Finance Officer, and one (1) Office Assistant will be

recruited to conduct the study.

17. Responsibilities of staff:

Principal investigator (PI): P, who will be employed for the whole period of study, will be responsible for
the following:

e Overall coordination of the project

e Protocol development and ethical committee approval

e Liaising with funding agency

e Data clinging and analysis

e Report writing and dissemination

Co-Investigator (Co-PI): who will be employed for the whole period of study, will be responsible for the

following:
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e Coordination of project staff and investigators

e Protocol development and ethical committee approval

e Field visits

e Available 24 hours for assistance in case of any adverse events

e Data clinging and analysis

Filed Officers: Sixteen (16) physicians working in different BADAS and its AAs will be employed for subject
recruitment periods, and will be responsible for the following:

e Conducting structured interviews

e Clinical assessment

e Treatment if needed

Volunteers: The volunteers, who will be employed for subject recruitment periods, will be responsible for
the following:

e  First contact person who will discuss the study with the participants

e Obtaining informed consent

e Collection of anthropometric data

e Data entry

Admin and finance officer: The admin and finance officer will be employed for 8 months. He will be
responsible for the following:

e Administrative and logistical activities

e Day to day finance and accounts related activities

e Financial reporting

e Supporting other staff

Office assistant: The finance assistant will be employed for 8 months.

e Messenger

e Photocopying documents
e Posting letters

e Storing papers, equipment

18. Governance:

18.1. Governance committees:
e The Institutional review committee (IRC) will review study practice and progress to ensure the study is

being conducted to the highest standard, in an ethical manner, and is progressing well.
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18.2. Quality control:
A detailed quality control plan (outlined below) will be followed at all stages of the study.
e Extensive supervision and data checking will be provided by the advisory board members.
e Advisor board members will interview selected respondents and will match with the information
collected by the enumerators to check the reliability and quality of data.
e The following steps will be followed for quality control of the survey.
= The investigators and volunteers will be given extensive hands-on training on the technique of
interviewing, anthropometric measurements, and keeping records.
» The data collection instruments will be pre-tested.
»  Spot supervision will be made by a technical advisor.
= All the staff will be re-interviewed with 20% of randomly selected respondents and will match with
the information collected by the interviewers to check the reliability and quality of data.
e Internal quality controls are performed daily by the pathology lab. In addition, the lab is being

registered with external quality assurance schemes to ensure the quality of results produced.

18.3. Data handling and record keeping:

The following steps will be followed —

18.3.1. Confidentiality:

Information about study subjects will be kept confidential and managed according to the existing rules of
the institutional review committee.

18.3.2. Records retention:

The correlation tool will be destroyed at the completion of the study in accordance with the health
documentation destruction policy of the institutional review committee.

18.3.3. Regulatory binder:

A regulatory binder will be maintained for this study. This will include items such as this protocol, the letter
of approval from the IRB, the Waiver of the Authorization form, and all other information pertinent to this
study.

19. Reporting adverse events (AEs)

Two investigators will be available 24 hours for assistance in case of any adverse events. Subjects will have
24 hours access to emergency inpatient services if related to the study. Records will be kept of any adverse

effects occurring during the course of the study and sent to the governance committees.
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20. Indemnity
The study will be indemnified by the Diabetic Association of Bangladesh.

21. Future perspectives

Our findings will help to compile large hospital-based data and create an environment that will be conducive
to promoting healthy lifestyles through multi-sectorial, inter-disciplinary collaborations.

22. Conflict of interest:
No potential conflict of interest.

23. Report writing of the project:

A report of the project will be delivered monthly by the investigator. A detailed report writing format will
be developed based on the objectives of the study. Moreover, reports including financial reports will be
submitted to BADAS and the funding agency at the end of the study.

24. Dissemination of the results:

Scientific results will be published in international journals of diabetes or epidemiology. In addition, we will
publish summary articles in the Journal of the Bangladesh Medical Association and the Medical Journal of
BADAS. Further, results will be presented and discussed among the stakeholders in Bangladesh and at

international conferences.

25. Time frame:

The duration of the study will be twelve months.

Description/ Time in 1 months

1

2

3

10

11

12

Finalize the methodology, field
assessment

Staff recruitment and training

Development of data collection
tool

Ethical approval

Screening & patient enrollment

Baseline information collection

Intervention tool development

Baseline assessment

Baseline data analysis

Intervention

End line Assessment

End line and total data analysis

Report writing

Dissemination and validation

Final Report Submission
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26. Budget:

Cost Component

Costs (BDT)

Staff Remuneration 1498720.00
Laboratory Investigations 3,233,720.00
Drafting and Printing 180,000.00
Travel and Subsistence: 1,190,000.00
Program Expenditure 2,998,000.00
Equipments, Instruments etc. 160,000.00
Use of Computer and Software 400,000.00
Other Administrative Expenses 302,400.00

Grand Total

9,962,840.00
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