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ABSTRACT

Background: Type 2 diabetes mellitus has emerged as a major public health challenge
in India, where non-communicable diseases now constitute the leading causes of
morbidity and mortality. Tribal communities are particularly vulnerable due to distinct
risk factors, including high-carbohydrate diets and limited access to preventive
healthcare services. In this context, the present study aimed to assess the prevalence,
awareness, treatment, and control of type 2 diabetes among the Malayali tribal

population residing in the Kolli Hills region of Tamil Nadu.

Aim: To estimate the Prevalence, Awareness, Treatment, and Control of Type 2

Diabetes Mellitus among Malayali Tribes in Kolli Hills, Tamil Nadu.

Methods: A cross-sectional survey was conducted among 276 individuals aged 3079
years residing in Kolli Hills, Namakkal district, Tamil Nadu, for over one year. A
multistage cluster sampling method was used to identify eligible participants. Data
collection employed the WHO STEPS questionnaire, encompassing behavioural,
anthropometric, and biochemical measurements, and was facilitated through ODK
Central. Data analysis was performed using R version 4.3.3. and it included behavioural

measurements, anthropometric measurements, and biochemical measurements

Results: The mean age of participants was 50 &+ 13 years. The overall prevalence of
type 2 diabetes was 8.9%, with a slightly higher prevalence in males (9.5%) than in
females (8.3%). Among those identified with diabetes, 52.2% were aware of their
condition. 47.8% were receiving treatment. However, only 4.3% of all Prevalent cases
had achieved glycemic control, highlighting a substantial gap in effective disease

management.
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Conclusion: Diabetes is prevalent in one out of ten Malayali Tribes (age group 30-79
years) in Kolli Hills. My study highlights a substantial gap in diabetes care among the
tribal population. The study findings point to key challenges such as limited awareness,
delayed diagnosis, insufficient follow-up, and restricted access to healthcare services

among Malayali Tribes with diabetes in Kolli Hills, Tamil Nadu.

Public Health Significance: This study underscores the urgent need to address the
growing burden of type 2 diabetes among tribal populations, who remain underserved
and at heightened risk due to socio-cultural, dietary, and healthcare access barriers. The
findings reveal critical gaps in awareness, diagnosis, and glycemic control, despite high
treatment rates among those aware of their condition. These disparities highlight the
importance of culturally appropriate, community-based interventions prioritizing early
screening, health education, and consistent follow-up care. Strengthening primary
healthcare infrastructure and promoting health literacy in tribal areas are essential for
reducing diabetes-related morbidity and mortality and achieving more equitable health

outcomes.
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CHAPTER 1

INTRODUCTION

1.1 Background

Non-communicable diseases (NCDs), a major global health concern, challenge healthcare
systems worldwide. Lifestyle factors, urbanization, and demographic shifts are closely
related to the rise in noncommunicable diseases, which include cancer, diabetes,
cardiovascular illnesses, and respiratory disorders (Olufunke Omotayo et al., 2024).
According to the World Health Organization (WHO), non-communicable diseases
accounted for 7 of the top 10 causes of death in 2021, with diabetes ranking as the eighth
leading cause. Notably, in low- and middle-income countries, deaths from diabetes have
more than doubled since 2000 (Top 10 causes of death WHO, 2024). As a widespread
chronic condition, diabetes reduces life expectancy, leads to costly complications, and
causes life-threatening disabilities (Magliano et al., 2021). As reported by the international
diabetes federation (IDF), 463 million people worldwide are living with diabetes, while
374 million have impaired glucose tolerance (IGT), a condition that is a precursor to
diabetes. These figures are projected to rise by 51% from 2019 to 2045, reaching 700

million individuals with diabetes and 548 million with IGT (Magliano and Boyko, 2021).

Tribal people in India have seen tremendous social, cultural, and economic transformations
during the last fifty years. Tribal origin populations in India are estimated to be around 104
million. They are divided into 635 groups (Ganie et al., 2020). Tribal communities are
disproportionately affected by NCDs. Tribes' health-seeking behaviour is determined by
their beliefs, customs, and practices. Social and economic circumstances, nutrition, living

environments, eating habits, housing quality, educational background, child-rearing
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practices, socio-religious beliefs, taboos and superstitions, etc., impact health status (Jacob,
2014). Tribal groups often face challenges such as limited access to healthcare, lower
awareness of diseases, and socioeconomic barriers that contribute to higher disease
prevalence and poorer health outcomes. I propose to study the prevalence, awareness,

treatment, and control of diabetes in Malayali Tribes in Kolli Hills, Tamil Nadu.
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CHAPTER 2

REVIEW OF LITERATURE

2. 1 Diabetes Mellitus

According to the WHO, diabetes is a chronic condition where the body either doesn’t make
enough insulin or cannot use the insulin it does produce effectively, often due to insulin
resistance. The prevalence of diabetes is increasing fastest in low- and middle-income
countries. Diabetes is a leading cause of death and morbidity worldwide, affecting people
regardless of age, gender, and geographical location (Diabetes, 2024). Unfortunately, about
one-third to one-half of people living with diabetes experience damage to their organs and
tissue because the condition is closely linked with both microvascular and macrovascular
complications, such as retinopathy, nephropathy, and neuropathy (Cade, 2008). Despite the
World Health Organization's (WHO) attempts to reduce the impact of diabetes, the disease
1s becoming more common, the growing prevalence is expected to result in more premature
deaths and could lead to an estimated $2.1 trillion in economic costs by 2030, which would
account for about 2.2.% of the worlds GDP (Dereje et al., 2020). Individuals who are
overweight or obese have a higher chance of having both prediabetes and diabetes than
people who are not overweight. (Gupta and Bansal, 2020). A person with diabetes will
spend two to five times as much for medical care as someone without the disease. On
average, every patient spends at least INR 4,500 (about US$120) a year. As a result, the
anticipated annual cost of diabetes care is almost 180,000 million rupees (Ramachandran
and Snehalatha, 2009). Non-communicable diseases are becoming more prevalent in India's

tribal communities as a result of modern lifestyle. (Kumar et al., 2020).
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2.2 Prevalence of type 2 Diabetes mellitus

Globally the prevalence of type 2 diabetes is high and continues to rise because of rapid
economic growth, sedentary lifestyles, and unhealthy diets linked to obesity. In 2021, more
people with diabetes lived in urban areas (360 million) than in rural areas (176.6 million),
with prevalence rates of 12.1 % and 8.3% respectively. Due to worldwide urbanization, it
is anticipated that by 2045, there will be 596.5 million people with diabetes living in urban
settings. Globally, 87.5 % of undiagnosed diabetes cases were in low- and middle-income
countries, with low-income countries, having the highest proportion of undiagnosed
diabetes (50.5%). India accounts for one in seven adults living with diabetes globally,
(Magliano and Boyko, 2021). According to a study by (Ong et al., 2023)., approximately
529 million individuals (95% UI 500 -566 million) had diabetes globally in 2021. The age-
adjusted prevalence was estimated at 6.1 %. In 1990, 26-0 million (95% UI 23-4-28-6)
Indians had diabetes; by 2016, that number had risen to 65-0 million (58-7-71-1). The
pooled prevalence of type 2 diabetes across Indian tribes was 4.94% (95% CI: 4.72% to
5.17%), per the research conducted by (Hazarika and Babu, 2023).(Babu et al., 2024)
carried out a multicentre cross-sectional study to determine the prevalence of type 2
diabetes among tribal populations in India. Based on random blood glucose (RBQG) levels,
the overall prevalence was 4.7% (95% CI: 4.33-5.25). (Sarma et al., 2019) Conducted a
community-based cross-sectional study in Kerala to examine the prevalence of
noncommunicable disease risk factors. They reported that 19.2% (95% CI: 18.1-20.3) of
the population had diabetes. According to a study by Kalra et al., the prevalence of diabetes
was higher in urban regions (17.9%) than in rural areas (9.5%). 18.2% of people had
prediabetes (95% CI 12.0-24.5) (Kalra et al., 2024). Tamil Nadu and Kerala had the highest

rates in 2016, reflecting a high epidemiological transition level. Based on the study by
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Tandon et al., the crude prevalence of diabetes among adults aged 20 years and older in
India increased by 39.4%, from 5.5% in 1990 to 7.7% in 2016, with increases seen across
all states. Over the same period, the crude death rate from diabetes more than doubled,
rising by 131%, while the age-standardized death rate increased by 64% (Tandon et al.,
2018). According to Maiti et al., of individuals with diabetes, 27.5% (27.1-27.9%) were
aware of the disease, 21.5% (21.1-21.7%) were receiving treatment, and 7% (6.8—7.1%)
had it under control (Maiti et al., 2023). Of the 463 million adults with diabetes globally,
almost 80% reside in low- and middle-income nations (LMICs). The prevalence of
diabetes, applying identical weights for each country, was 9.0% (95% CI 8.7-9.4) (Flood
etal., 2021). According to the systematic review conducted by (Upadhyay et al., 2013), the
pooled prevalence of diabetes among the tribal population in India was 5.6 %. In a cross-
sectional study conducted (Nirmala et al., 2016) in Andhra Pradesh, the prevalence of Type-
2 diabetes mellitus in tribal regions was reported to be 7.8%. India is referred to as the
"Diabetes Capital of the World" because an estimated 19.4 million people there currently
have the fatal condition. By 2025, that number is predicted to increase to 57.2 million. The
awareness levels of women were lower (n = 4.42) than men (p = 5.56). While men's
awareness did not substantially differ between rural and urban areas, women's awareness
did (n = 3.94) and urban (pn = 5.13) (Ranjan and Thakur, 2024). Based on the study by
(Sahadevan et al., 2023) in India, 4.9% of individuals aged 15-49 years are living with this
condition. Among them, 24.8 % were unaware of their condition. It stated that one in every
four people living with diabetes in this age group remains undiagnosed. According to the
most current INDIAB survey, the total prevalence of pre-diabetes is 10.3%, and diabetes is
7.3% (Anjana et al., 2017). A cross-sectional study in Tamil Nadu assessed the prevalence
of noncommunicable disease (NCD) risk factors. Among the participants, the prevalence

of diabetes was 17.6% (95% CI: 16.1-19.2) (Selvavinayagam et al., 2024).A study
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conducted among the tribal population in Vellore found the prevalence of diabetes to be
7.4% (95% CI: 5.08-9.66). Of these, 38% were previously aware of their condition, while
62% were newly diagnosed (Shriraam et al., 2021). Based on the study by (Kalaivanan R
et al., 2024) conducted in the Kalavarayan hills in Tamil Nadu, the prevalence of diabetes
among the adult tribal population was 7.8%. Among those diagnosed with diabetes, 21.2%
were newly diagnosed. In another study by (Radhakrishnan and Ekambaram, 2015)., the

prevalence of diabetes in the tribal population in yercaud was 5.33%.

2.3 Associated risk factors of Diabetes mellitus

Type 2 diabetes mellitus is influenced by a variety of associated factors. Genetics plays a
significant role, with a family history of diabetes increasing the risk. Lifestyle habits such
as poor diet, insufficient physical activity, and obesity are major key factors contributing to
the condition. Environmental factors, including air pollution and socioeconomic status, also
impact the likelihood of developing the disease (Dereje et al., 2020). Based on the study
reported by (Burchfiel et al., 1995), the prevalence of a family history of diabetes and
hypertension was higher among men who developed diabetes compared to those who did
not. A study by (Maddatu et al., 2017) reported a strong association between smoking and
an increased risk of developing type 2 diabetes. The Kani tribe had a somewhat higher
prevalence of current alcohol drinking (36.2%) than the national average (32%) (Sajeev
and Soman, 2018).In the Himachal Pradesh tribal district of Kinnaur, the total tobacco
smoking rate (37.9%) and the smoking rate among men (69.1%) were greater than the
respective percentages of 22.6% and 47.9% (Negi et al., 2016). One possible cause of
insulin resistance, which raises blood sugar or glucose levels and raises the risk of diabetes,
is overnutrition (Kahn and Flier, 2000). People who are overweight or obese have mean
blood glucose levels that are 10 mg/dl higher. The proportion of out-of-pocket expenses to

overall health spending did not vary between 2004 (71%) and 2014 (69%) (Garg and Karan,
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2009). According to the research conducted by (Ramachandran and Snehalatha, 2009),
Cost-effective strategies for managing diabetes include early identification of people with
the disease or prediabetes and outpatient treatment. A cohort study by (Kim et al., 2024)
found that individuals with pre-diabetes who had a higher risk of cardiovascular disease
were more likely to develop type 2 diabetes. A study by (Mohan et al., 2007) found that a
higher Indian Diabetes Risk Score (IDRS) was strongly associated with an increased
prevalence of cardiovascular risk factors, such as hypertension, hypertriglyceridemia,
hypercholesterolemia, and metabolic syndrome, even among individuals with normal

glucose tolerance.

Table 2. 1 Literature on Prevalence of Diabetes in Global, Indian, and Tamil Nadu

Author, journal, study, Setting & relevant Methodology Results
& year details Prevalence
Global
Global (Data from 219 | Population-based Diabetes
(Magliano and Boyko, countries) analysis affects 463
2021) million
people
worldwide
(9.3%).
Global 200 countries Meta-analysis of Global
Zhou et al. population-based diabetes
(Zhou et al., 2016) studies from 1980 to prevalence
2014 nearly
quadrupled
8.5%
Flood et al. Low- and Middle- Systematic review and | Diabetes pre
(Flood et al., 2021)The income countries meta-analysis of valence was
Lancet Health longevity diabetes studies in 9.0% (95% C
LMICs 18.7-9.4).
India
India (15 states) Cross-sectional Significant
population-based study | regional
Anjana et al. (ICMR-INDIAB) differences in
(Anjana et al., 2017) diabetes
prevalence
7.3%
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Urban and rural India

Cross-sectional survey,

Urban areas

(Radhakrishnan and
Ekambaram, 2015)

Yercaud in Salem
District

Kalra et al. Population-based had a higher
(Kalra et al., 2024) survey in urban and diabetes
rural regions across 6 | prevalence
states (17.9%)
compared to
rural areas
(9.5%).
(Hazarika and Babu, India, Tribal Populations | Systematic review and | 4.94%
2023) meta-analysis
Himachal Pradesh, A multicentric cross- 4.7%
Babu et al., 2024 Ladakh, Karnataka, sectional study
(Babu et al., 2024) Odisha, Tamil Nadu,
Meghalaya
Sarma et al Kerala: A community- Cross-sectional study 19.2%
(Sarma et al., 2019) based study
Nirmala et al Andhra Pradesh 7.8%.
(Nirmala et al., 2016) Population-based study | Cross-sectional study
among the tribal
population
Tamil Nadu
Selvavinayagam et al Tamil Nadu cross-sectional study 17.6%
(Selvavinayagam et al.,
2024)
Shriraam et al Tribal population in population-based 7.4%,
(Shriraam et al., 2021) Vellore district cross-sectional study
Kalaivanan R et al Tribal population in Cross-sectional study
Kalvarayan Hills. 7.8%
(Kalaivanan R et al.,
2024)
The tribal population in | Cross-sectional study 5.3%

*CI = Confidence Interval

2.4 Rationale

India is experiencing a rapid epidemiological shift, with non-communicable diseases

(NCDs), including type 2 diabetes mellitus (T2DM), now leading causes of morbidity

and mortality. Tamil Nadu is at the forefront of this transition. Still, tribal populations in

the state remain underserved and highly vulnerable due to socioeconomic disadvantages,

low health literacy, and poor access to healthcare. The Malayali tribes of Kolli Hills face

unique risk factors, such as carbohydrate-rich diets and limited preventive care, yet no
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studies have assessed diabetes prevalence in this group. This research addresses a critical
knowledge gap and will support targeted interventions, improved healthcare access, and

informed policy planning to reduce diabetes-related disparities in tribal areas of Tamil

Nadu.

2.5 Objective

= To estimate the prevalence, awareness, treatment, and control of type 2 diabetes

mellitus

= To identify the risk factors associated with type 2 diabetes mellitus

20



CHAPTER 33

METHODOLOGY

3.1 Study design

A Quantitative Cross-Sectional Study

3.2 Study setting

The study was conducted in Kolli Hills, a tribal Taluk in the Namakkal district (Figure 3.1).
It is a small mountain range in the Eastern Ghats that lies 1,000 to 1,300 meters above sea

level. According to the 2011 census, 40,479 people live in Kolli Hills (census, 2011).

Figure 3. 1 Study villages of Kolli Hills Taluk

INDIA TAMIL NADU

KOLLIHILLS

3.3 Study Population

People residing at Kolli Hills for more than one year

3.4 Inclusion criteria

Individuals aged between 30 -79 years who reside in Kolli Hills, Namakkal district, Tamil

Nadu
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3.5 Exclusion criteria

e Pregnant women,
e Bedridden patients who are physically or mentally unable to answer the questions.
e Individuals who failed to observe the required fasting were excluded.

e Those who are not willing to give consent to participate

3.6 Sample size

Based on the study by (Kalaivanan R et al., 2024)The anticipated prevalence of type 2
diabetes mellitus is considered to be 7.8 %. The sample size was calculated using the
following formula: n = Z? *p*q/d* using a 95 % confidence interval, 4 percent absolute
precision, and a design effect of 1.5 was applied to the cluster sampling design. I have also

assumed a 10 % non-response rate. The estimated final sample size was 288 participants.

3.7 Sample selection procedures

A multistage cluster sampling method was used to identify eligible participants. First, 9 out
of the 16 villages in Kolli Hills taluk were selected using simple random sampling with
computer-generated random numbers. In the second stage, 8 wards from each selected
village were chosen, resulting in a total of 72 wards. In each ward, a list of households was
obtained from the local panchayat, and 4 households were randomly selected using
systematic sampling. From each selected household, one eligible participant was chosen

using the lottery method. This process resulted in a total of 288 participants.
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Figure 3. 2 Flow chart for sample selection technique

Sampling Strategy

16 villages in the Kolli hills taluk

L 2

9 villages selected randomly
8 wards from each village selected,
randomly total = 72 wards

4 households from each ward selected
randomly, systematic sampling, (72 x 4 =
288 households

1 eligible participant per household selected
by lottery method

Total = 288 participants

3.8 Data collection techniques

The principal investigator handled participant recruitment. Before data collection, the
ASHA, MPW, AWW, or Ward representative was informed verbally. The principal
investigator, a trained Siddha doctor, was adequately trained in the safe and hygienic use
of a lancet for blood sample collection in the field. The selected participants were informed
about the 8-hour fasting requirement. A structured questionnaire was used to collect data

on the following day.

The WHO STEPS questionnaire was the primary tool for data collection, covering three

steps:

1. Demographic variables and Behavioural habits (smoking, smokeless tobacco,

alcohol use, physical activity, and dietary habits),
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2. Physical measurements, including height, weight, waist circumference, and blood
pressure, were recorded
3. Biochemical Measurements, which include fasting capillary blood glucose only.
Participants were provided with an information sheet and an informed consent form in
Tamil. Written informed consent was obtained from each participant before data collection.
All eligible participants were interviewed. If a selected house was empty or locked, the

nearest house was visited to collect the data.

3.9 Data collection instrument

As previously stated, the study was conducted using the WHO’s STEPS questionnaire.

Instruments& Procedures used for STEP 2 measurements.

Height:
Height was measured using a SECA stadiometer, following standard procedures, including
ensuring the participant stood barefoot with heels together, back straight, and head in the

Frankfort horizontal plane. Then the height is measured in centimetres.

Weight:

Weight was recorded using a SECA electronic scale positioned on a level surface.
Participants stood barefoot and still on the scale, and their weight was measured in
kilograms, accurate to one decimal point.

Waist circumference:

I measured waist circumference using an SECA non-stretchable tape by identifying the last
palpable rib and the top of the hip bone. The midpoint between these two landmarks was

measured and recorded in centimetres.
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Blood pressure:

Blood pressure was measured using an Omron digital sphygmomanometer (Omron HEM-
7120) with a medium-sized cuff appropriate for the participants. Measurements were taken
on the left arm with the participant seated. After the first reading, a five-minute interval was
maintained between subsequent readings while measurements were taken from other

participants. The mean of the second and third readings was used for analysis.

Instrument used for STEPS 3 measurements

Blood glucose:

Fasting capillary blood glucose was measured using the On Call Plus glucometer after

ensuring a minimum fasting period of 8 hours.

3.10 Variables under study

3.10.1 Dependent Variables

1. Diabetes Mellitus

3.10. 2 Independent Variables

The risk factors considered as independent variables for diabetes mellitus were gender, age,
hypertension, alcohol consumption, tobacco consumption, fruit and vegetable intake,
physical activity levels, abdominal obesity, and body mass index (BMI), which was

calculated to assess overweight and obesity.
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3.11 Operational definition of variables

3.11.1 Outcome Variables

Diabetes Mellitus: A blood sample is taken after an overnight fast of at least 8 hours. As
per the American Diabetes Association (ADA) criteria, a fasting capillary blood glucose

(CBQ) level of >126 mg/dL is considered diagnostic of diabetes mellitus.

Awareness: The proportion of participants with type 2 diabetes who are aware of their

condition or have already been diagnosed by any healthcare professional

Treatment: The proportion of participants with type 2 diabetes who are currently taking

medication for the condition.

Control: The proportion of participants with type 2 diabetes whose fasting capillary blood

glucose (FCBQ) is <126 mg/dL, indicating effective management of their condition.

3.11.2 Independent variables

Hypertension

Hypertension was defined according to the JNC 8 classification as a systolic blood pressure
of >140 mmHg and/or diastolic blood pressure of >90 mmHg(James et al., 2014).
Additionally, participants who self-reported a history of hypertension and were currently
on treatment were classified as hypertensive, regardless of their current blood pressure

readings.

Tobacco use

Individuals who have smoked any kind of tobacco, like bidis, cigarettes, or similar
products, within the last 30 days are considered current smokers. Current smokeless
tobacco users are individuals who have consumed smokeless tobacco products (such as
chewing tobacco, betel quid with tobacco, or similar products) in the past 30 days.
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Individuals who have used both smoked and smokeless tobacco products in the past 30

days are categorized as dual users.

Alcohol use

Current alcohol users are individuals who have consumed any form of alcohol or spirits in
the past 30 days. A standard drink is a measure used to estimate the amount of pure alcohol
in a beverage. While the alcohol content of a standard drink varies across countries (ranging
from 8g to 23.5g), the commonly accepted average is approximately 10 grams of pure

alcohol (steps-manual., 2017).

Fruits and Vegetables Consumption:

A single serving of fruits or vegetables is defined as 80 grams. The National Institute of
Nutrition adheres to WHO guidelines, recommending that individuals in India consume at
least five servings of fruits and vegetables daily. To help participants accurately identify

one serving, both show cards and bowls holding 80 grams were presented during the study.

Physical Activity:

Using the Global Physical Activity Questionnaire (GPAQ) from the WHO STEPS survey
and show cards to assist with intensity classification, participants' physical activity levels
were categorized as high (>3000 MET minutes/week), medium (600-2999 MET
minutes/week), or low (<600 MET minutes/week) based on their total MET minutes per
week. The WHO recommends that individuals should achieve at least 600 MET minutes/

week.

Abdominal Obesity:

A waist circumference of >90 cm for males and > 80 cm for females is considered the

Asian cutoff for assessing abdominal obesity (Alberti et al., 2006).
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Body Mass Index

Body Mass Index (BMI) is calculated using the formula: weight (kg) / height? (m), and it
classifies individuals into four categories: underweight (BMI < 18.5 kg/m?), normal (BMI

18.5-24.9 kg/m?), overweight (BMI 25-29.9 kg/m?), and obese (BMI > 30 kg/m?)

3.12 DATA STORAGE AND MANAGEMENT

The data collected from the participants was saved on the personal laptop of the principal
investigator. Daily backups of the data were ensured. All backup files were stored on a
password-protected hard drive. Data management was handled exclusively by the principal

investigator, ensuring the confidentiality and privacy of the participants.

3.13 ETHICAL CONSIDERATION

Permission to conduct the study in the Kolli Hills of Namakkal district was obtained from
the Director of Tribal Welfare, Government of Tamil Nadu. The study commenced only
after securing approval from the Institutional Ethics Committee of Sree Chitra Tirunal
Institute of Medical Science and Technology (Approval No: SCT/IEC/2329/DECEMBER).
Informed consent was obtained from each participant before they participated in the study.
An independent third person explained the information sheet to illiterate participants.
Participants were informed that their involvement in the study was entirely voluntary and
that they could decline to participate or withdraw at any point without needing to provide
a reason or face any repercussions. They were made aware of the study's purpose, the
potential benefits and risks, and were allowed to ask questions or express any concerns they
had regarding the study. Protecting the privacy and confidentiality of participants will be a
priority. The collected information will not be shared with anyone not directly involved in
the study, and participant identities will remain confidential with the use of unique

identification numbers on each questionnaire.
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CHAPTER 4

RESULTS

Chapter 4 presents a detailed account of the study findings and is organised into three
sections. Section A outlines the descriptive statistics of the socio-demographic details,
behavioural patterns, Physical measurements, and Biochemical measurements. Section B
presents the findings related to the prevalence of diabetes mellitus among the study
participants, along with their levels of awareness, treatment, and control. The final section
C explores the associated risk factors for diabetes mellitus by examining their relationship

with demographic characteristics, behavioural habits, and physical measurements.

SECTION A

4.1 Sociodemographic characteristics

Initially, I approached 276 participants. Of these, 10 did not complete the required fasting
blood glucose test, and 7 refused to participate. As a result, the final sample size achieved
was 259. The sociodemographic characteristics of the participants are summarized in Table
4.1. The study included 259 participants, with 133 females (51%) and 126 males (49 %).
All participants belonged to the same tribal communities. The mean age of the study
population was 50 years, with a standard deviation of 13 years. Of the total participants, 70
(27 %) were illiterate, and 72 (28 %) had completed primary school. A significant majority,
percent, were living with a partner. In terms of occupation, 112 participants (43 %) were
engaged in agriculture, while 61 participants (24%) were involved in MGNREGA

activities.
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Table 4. 1 Demographic Details

Variable Male Female Overall
N =126 N =133’ N =259/
Age in years Mean (SD) 52 (£13) 49 (£13) 50 (£13)
Age Category
Young adults (30—44) 3931 51 (38) 90 (35)
Middle-aged adults 52 (41) 50 (38) 102 (39)
Older adults (60-79) 35(28) 32 (24) 67 (26)
Educational Status
Postgraduate 0(0) 3(2.3) 3(1.2)
Graduate 10 (7.9) 4 (3.0) 14 (5.4)
Higher Secondary 9(7.1) 5(3.8) 14 (5.4)
High School 18 (14) 23 (17) 41 (16)
Middle School 20 (16) 25 (19) 45 (17)
Primary School 32 (25 40 (30) 72 (28)
[lliterate 37(29.3) 33(25) 70 (27)
Marital Status
Living with a partner 119 (94) 115 (86) 234 (90)
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Widow/Widower 7 (5.6) 18 (14) 25(9.7)
Occupation
Agriculture 67 (53) 45 (34) 112 (43)
Daily Wageworker 3(2.4) 8 (6.0) 11 (4.2)
Government Employee 4(3.2) 2 (1.5) 6(2.3)
Private Employee 39 (31) 2(1.5) 41 (16)
MGNREGA 2(1.6) 59 (44) 61 (24)
Homemaker 0(0) 7(5.3) 72.7)
Retired 2(1.6) 0(0) 2(0.8)
Unemployed (able to work) 3124 2 (1.5) 5(1.9)
Unemployed (unable to work) 6 (4.8) 8 (6) 14 (5.4)
Income status (INR/month) Mean | 20,738 (£79,676) 5,577 (£6,019) 12,953
(SD) (£56,142)
"1 (%); Mean (SD)- Standard Deviation

4.2 Behavioural details

Behavioural details of the participants are summarized in Table 4.2. Among the study
participants, the use of smokeless tobacco was reported by 28 % of males and 4.5 % of
females, and only 6.5% were current smokers. Current alcohol consumption was reported
by 61 % of males, with no female participants reporting alcohol use. The mean daily intake
of fruits and vegetables was 1.65 servings, with a standard deviation of 0.49 servings. Most
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participants (56 %) had medium physical activity levels (600-2999.9 METs), followed by

35 % with high activity (=3000 METs), and only 8.5% with low activity (<600 METs)

Table 4. 2 Behavioural Details

Variable Male Female Overall
N =126 N =133’ N =259/
Smokeless tobacco
Yes 35(28) 6 (4.5) 41 (16)
No 91 (72) 127 (95.5) 218 (84)
Current smokers
Yes 17 (13) 0(0) 17 (6.5)
No 109 (87) 133 (100) 242 (93.5)
Current alcohol consumers
Yes 77 (61) 0(0) 77 (29.7)
No 49 (39) 133 (100) 145 (70.3)
Mean number of servings of fruits
and vegetables on average per day, 1.56 (£0.47) 1.72 (£0.50) 1.65 (0.49)
Mean (SD)
Physical Activity
Low (<600 METs) 9(7.1) 13 (9.8) 22 (8.5)
Medium (600-2999.9 METs) 69 (55) 77 (58) 146 (56)
High (>3000 METs) 48 (38) 43 (32) 91 (35)
"'n (%); Mean (SD)

4.3 Physical Measurements

Physical Measurements of the participants are summarized in Table 4.3. The

anthropometric and clinical characteristics of the participants showed notable gender
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differences. Males had a higher mean height (159.2 £4.8 cm), weight (61 + 11 kg), waist
circumference (85+7cm), and BMI (24.0+3.9kg/m?) compared to females
(153.6+5.4cm, 53+8kg, 82+6cm, and 22.3 +3.2 kg/m?, respectively). Abdominal
obesity was more common in females compared to males. The distribution of BMI
categories showed that underweight and normal weight were more common among
females, whereas overweight and obesity were more common among males. Mean systolic
and diastolic blood pressure levels were also higher in males (142 +22 mmHg and
93 + 13 mmHg) compared to females (132 + 18 mmHg and 87 = 9 mmHg). Consequently,

hypertension was more prevalent in males (57 %) compared to females (38 %).

Table 4. 3Physical Measurements

Variables Male Female Overall
N =126’ N =133/ N =259/
Height (cm) Mean (SD) | 159.2 (+4.8) 153.6 (£5.4) 156.3 (£5.8)
Weight (kg) Mean (SD) | 61 (£11) 53 (+8) 57 (£11)
Waist circumference 85 (£7) 82 (£6) 83 (£7)
(cm) Mean (SD)
Abdominal Obesity
Yes 35 (28) 85 (64) 120 (46)
No 91 (72) 48 (36) 139 (53)
BMI (kg/m?) 24.0 (£3.9) 22.3 (£3.2) 23.1 (£3.7)
Mean (SD)
BMI in kg/m2
Underweight 5(4.0) 13 (9.8) 18 (6.9)
Normal weight 75 (60) 95 (71) 170 (66)
Overweight 37 (29) 23 (17) 60 (23)
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Obese 9(7.1) 2 (1.5%) 11 (4.2)
Systolic blood pressure | 142 (+22) 132 (£18) 137 (+20)
(mmHg) Mean (SD)

Diastolic blood pressure | 93 (£13) 87 (£9) 90 (£12)
(mmHg) Mean (SD)
Hypertension

Yes 72 (57) 50 (38) 122 (47)

No 54 (43) 83 (62) 137 (53)
"'n (%); Mean (SD)

4.4 Biochemical Measurements

Biochemical Measurements of the participants are summarized in Table 4.4. The mean
fasting capillary blood glucose (FCBG) level was slightly higher in males (94 = 30 mg/dL)
compared to females (92 £ 25 mg/dL). Most participants had normal FBG levels, with 82
% of males and 80% of females falling within the normal range. Pre-diabetes was observed
in 8.7 % of males and 11% of females, while diabetes was present in 9.5% of males and
8.3% of females. Overall, 81% of the study population had normal fasting glucose, 10.1 %
had pre-diabetes, and 8.9 % had diabetes, indicating a moderate burden of impaired glucose

regulation in the study population.

Table 4. 4 Biochemical Measurements

Male Female Overall
Variables N =126/ N =133/ N =259/
Fasting capillary blood 94 (£30) 92 (£25) 93 (£27)
glucose mg/dl Mean (SD)
FBG category
Normal 103 (82) 107 (80) 210 (81)
Pre-diabetes 11 (8.7) 15 (11) 26 (10.1)
Diabetes 12 (9.5) 11 (8.3) 23 (8.9)

I'n (%); Mean (SD)
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4.5 Prevalence, Awareness, Treatment, and Control of Diabetes

The Prevalence, Awareness, Treatment, and Control of Diabetes are summarized in Table
4.5. The mean fasting capillary blood was 94 mg/dl with a standard deviation of 27. Among
the total of 259 study participants, 23 individuals, 8.9 % (95% CI: 5.42-12.34), were
identified as having diabetes, with a nearly equal gender distribution: 12 (52 %) were male
and 11 (48%) were female. Among those identified with diabetes, 52.2% were aware of

their condition, and 47.8% were receiving treatment. However, only 4.3% of all prevalent

SECTION B

cases had achieved glycemic control.

A total of 47.8% of individuals were receiving diabetes treatment, with an equal proportion
of untreated cases (52.2%). Among those treated, oral medication was the most common
method (73%), followed by diet (9.1%), diet with yoga (9.1%), and insulin injection
(9.1%). However, only 4.4% of all individuals with diabetes had achieved glycemic control,

highlighting a substantial gap in effective disease management.

Table 4. 5 Prevalence, Awareness, Treatment, and Control

Variables Male N = 12/ Female N =11’ Overall N =23’
Diabetes 12(52) 11(48) 23(100)
Awareness

Yes 7(58) 5(45) 12(52)

No 5(42) 6(55) 11(48)
Treatment

Yes 6(26.1) 5(21.7) 11(47.8)

No 6(26.1) 6 (26.1) 12 (52.2)
Treatment type

Diet 1(9.1) 0(0) 1(9.1)
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Diet, yoga 0(0) 1(9.1) 1(9.1)
Insulin injection 1(9.1) 0(0) 1(9.1)
Oral medication 4(36.4) 4(36.4) 8 (72.7)
Control Status

Yes 1(4.4) 0(0) 1(4.4)
No 11(47.8) 11(47.8) 22 (95.6)
'n (%)

Figure 4. 1 Distribution of Prevalence, Awareness, Treatment, and Control

Prevalence, Awareness, Treatment, and Control of Diabetes
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Awareness — Individual with diabetes aware of their condition or previously diagnosed.
Treatment — Proportion of those aware who are currently on medication.
Cantrol — Propartion ofthose on treatment with FCBG =126 mag/dL (Cantrolled).
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SECTION C
4.6 Bivariate analysis for associated factors of Diabetes Mellitus
The prevalence of diabetes was higher in the 50—79-year age group (12 %) as compared to
those aged 30-50 years (5.4%) (p = 0.047). Other variables such as gender, hypertension,
BMI, abdominal obesity, tobacco use (smoking and smokeless), alcohol consumption, and

physical activity did not show significant associations with diabetes.

Table 4. 6 Bivariate analysis for associated factors of Diabetes Mellitus

Characteristic No Yes p-value’
N =236’ N =23

Gender 0.43

Female 123 (92.5) 10 (7.5)

Male 113 (90) 13 (10)

Age group 0.04

Older adults (50-79) 113 (88) 16 (12)

Young adults (30—49) 123 (95) 7(5)

Hypertension 0.21

No 122 (89) 15 (11)

Yes 114 (93.4) 8 (6.6)

BMI kg/m2 0.41

Non-obese (Up to 173 (92) 15 (8)

24.9kg/m2)

Overweight & obese 63 (89) 8 (11)

>25 kg/m2

Abdominal Obesity 0.88

<80cm in females & 127 (91.4) 12 (8.6)

<90cm in males

>80cm in females & 109 (91) 11 (9)

>90cms in males

Current Smokers >0.99

No 220 (91) 22.(9)

Yes 16 (94) 1 (6)

Smokeless Tobacco >0.99
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No 198 (91) 20 (9)

Yes 38 (93) 3(7)

Current alcohol 0.30
consumption (30 days)

No 168 (92.3) 14 (7.7)

Yes 68 (88) 9(12)

Physical Activity 0.37
High physical activity 86 (94.5) 5(5.5)

Low physical activity 20 (91) 29

Medium physical activity 130 (89) 16 (11)

"' (%)

? Pearson’s Chi-squared test; Fisher’s exact test
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CHAPTER 5

DISCUSSION AND CONCLUSION

5.1 Discussion

In our study, we observed a diabetes prevalence of 8.9%. Among those with diabetes, 52 %
were aware of their condition; 47.8% were on treatment. However, only 4.3 % of all
prevalent cases had achieved glycemic control, highlighting a substantial gap in effective
disease management. This significant gap between treatment and control highlights
potential issues such as poor adherence to treatment, inadequate follow-up, limited access

to quality care, or inappropriate medication use.

Compared to previous studies, our findings suggest a higher prevalence of type 2 diabetes
mellitus among these populations. For example, (Nirmala et al., 2016) reported a
prevalence of 7.8 % among tribal populations in Andhra Pradesh, of which 70% were newly
diagnosed cases. A multicenter study by (Babu et al., 2024) reported a prevalence of 4.7 %
(95% CI: 4.33-5.25%) based on random blood glucose levels. Similarly, other studies
(Shriraam et al., 2021) and (Radhakrishnan and Ekambaram, 2015) reported prevalence
rates of 7.4 % and 5.4 %, respectively. In contrast, the prevalence in our study was 8.9 %,
indicating a potentially rising burden of diabetes within the tribal community.

5.2 Strengths

e [ used the WHO STEPS questionnaire, a standardized and validated tool for

measurement. It ensured data reliability and comparability.

e A single investigator carried out primary data collection. It minimized inter-

observer variability.

e [ used a robust sampling technique to identify participants for the study.
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5.3 Limitations

e Fasting capillary blood glucose (FCBG) was used instead of venous blood testing,
which may slightly affect diagnostic accuracy.
e The cross-sectional design limits the ability to establish causal relationships
between risk factors and diabetes
e Due to the relatively low prevalence of diabetes in the sample, the study lacked
adequate statistical power to detect significant associations in the bivariate analysis
5.4 Conclusion
Diabetes is prevalent in one out of ten Malayali Tribes (age group 30-79 years) in Kolli
Hills. The findings of this study highlight a significant gap in the management of diabetes
among the tribal population of Kolli Hills, Tamil Nadu. Despite a relatively high prevalence
of 8.9 %, only about half of the individuals with diabetes are aware of their diagnosis.
Treatment adherence is relatively high, but only 4.3 % achieved adequate glycemic control,
signaling substantial shortcomings in disease management. This disparity underscores
several key challenges, including limited awareness, delayed diagnoses, insufficient
follow-up care, and restricted access to healthcare services. These barriers contribute to
inadequate diabetes control and exacerbate the long-term health risks associated with the

condition.

The results emphasize the urgent need for improvements in early detection and patient
education. Expanding access to comprehensive healthcare services, especially in rural and
tribal areas, is essential to addressing these gaps. Community-based screening programs,
improved health literacy initiatives, and the establishment of continuous care models will
be critical in reducing the prevalence of undiagnosed and poorly managed diabetes.

Ensuring the availability of resources that support sustained treatment and self-
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management will be key in mitigating the long-term effects of diabetes and improving the

overall quality of life for tribal populations.

This study calls for an integrated approach that combines healthcare access with
culturally appropriate interventions tailored to the specific needs of tribal communities.
By addressing these issues, it is possible to reduce the burden of diabetes and promote

better health outcomes among vulnerable populations.

5.5 Recommendations

e With only 52 % of individuals aware of their diabetes status, promoting culturally
appropriate health education is crucial to improving awareness of symptoms, risk
factors, and the importance of early diagnosis, regular monitoring, and timely
diabetes treatment.

e Ensure treatment adherence and continuity of care through trained health workers
in a culturally sensitive communication, and reinforcing the importance of lifestyle
changes and medication compliance. Despite a high treatment uptake (47.8%
among those aware), the poor control rate (4.3 %) suggests inadequate adherence
or ineffective management. It calls for substantial public health investments in
strengthening follow-up systems and enhancing patient counselling to improve

long-term adherence.
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ANNEXURE I

PARTICIPANT INFORMATION SHEET

I am Dr Gokul P, currently pursuing a Master of Public Health (MPH) at Achutha Menon
Centre for Health Science Studies (AMCHSS), Sree Chitra Tirunal Institute for Medical
Sciences and Technology, Trivandrum, Kerala. This study is being carried out as part of
the course requirement that I am currently undertaking. The study is being done under
the guidance of Dr Jeemon P, Additional Professor at AMCHSS. If this information sheet
contains any words or information that you do not understand, please feel free to clarify
these. You may also ask any questions related to this study.

Purpose of the study

There is rising anxiety about the increasing prevalence of non-communicable
diseases, such as diabetes, hypertension, COPD, etc. There is increasing recognition of
the rise in type 2 diabetes mellitus among tribal communities. This chronic disease,
which affects both younger and older individuals, can lead to serious health
complications if not properly managed. Furthermore, managing diabetes goes beyond
just controlling blood sugar levels—it involves comprehensive awareness, consistent
treatment adherence, and effective control measures. Poor management can exacerbate
health issues, creating a cycle that affects overall well-being. To tackle this, my survey
aims to gather vital information on the current state of diabetes in this community. Your
household has been randomly selected to participate in this survey, which includes
individuals aged 30 to 79, excluding those unable to respond due to physical or mental
limitations and pregnant women

Procedure

As part of this study, I would like to ask some questions regarding your lifestyle and
behaviour, primarily focusing on checking your Fasting diabetes status. In addition, I
would also be taking some measurements, such as your height, weight, waist
circumference, and blood pressure. This process will take approximately 30 to 45
minutes of your time. Although there is no compensation for your time, the findings from
this research could contribute to improving healthcare services and addressing the burden
of diabetes and related conditions in the community. If the results from my questionnaire
or measurements raise any health concerns, I will offer counselling and refer you to the
nearest primary health center for further evaluation and management.

Risks and discomfort

Participating in this study has minimal health risks, but some questions and
measurements might feel personal. The blood sugar test involves a small finger prick,
which might cause minor pain or bruising. You can skip any questions and measurements
you find too personal and can leave the study at any time.
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Benefits
This study might not directly benefit you, but the information gathered will help assess
diabetes status and related factors within the community.

Confidentiality

You will be interviewed privately, and all information you provide will remain strictly
confidential. Your identity will not be disclosed at any point during the study. Each
participant will be assigned a unique identification number to ensure that the data
collected remains confidential. Only those involved in analyzing the data will have
access to this identification number, safeguarding your privacy throughout the process.

Voluntary participation

Your participation in this study is entirely voluntary, meaning you have the choice to take
part or not. If you wish to withdraw at any point during the study, you are free to do so
without facing any negative consequences.

Funding
I am doing this research at my own expenses

Contact information

If you have any questions, or concerns, or require further information about the study,
please feel free to contact me for any queries about this study, you can get the Member
Secretary, Institutional Review Board (IRB) of SCTIMST

Principal investigator Guide

Dr. Gokul Dr Jeemon P

MPH 2023 Additional professor

AMCHSS, SCTIMST AMCHSS, SCTIMST

Trivandrum Medical College (po)

Email id: gokulpalani0310@gmail.com Email id: jeemon@sctimst.ac.in

Mobile: + 91 9578703465 Contact no: 9899246116
Thiruvananthapuram-11

Member Secretary

Dr Srinivas G

Institutional Ethics Committee
SCTIMST, Trivandrum- 695011
Office: 04712524689

E-mail: iec.mem.sec@sctimst.ac.in

Thank you for considering participation in this study.
Sincerely
Gokul P
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ANNEXURE II
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ANNEXURE III

Prevalence, Awareness, Treatment, and Control of Type 2 Diabetes Mellitus among
Malayali Tribes in Kolli Hills, Tamil Nadu

CONSENT FORM

I have been invited to participate in the study titled “Prevalence, Awareness, Treatment,
and Control of Type 2 Diabetes Mellitus among Malayali Tribes in Kolli Hills, Tamil
Nadu”

I have read the information provided about the study, or it has been explained to me,
and I have had the opportunity to ask any questions. All my questions have been
answered to my satisfaction. I understand that participating in this study involves
minimal risk, and while there may be no immediate direct benefit, | am aware that my
participation is voluntary and I will not receive any incentives. I also understand that
my personal information will be kept confidential, and I have the right to withdraw my
consent at any time. By consenting to participate, | permit the researcher to contact me
for further details if needed for a later part of the study.

Respondent’s Name:
Respondent’s Signature / Thumb Impression

Date:

If illiterate

I have ensured that the participant has read the information sheet and had the
opportunity to ask questions. I confirm that they have willingly and freely given their
consent.

Name of witness:

Signature of witness:

Date:

Time:
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ANNEXURE V

Achutha Menon Centre for Health Science Studies,
Sree Chitra Tirunal Institute for Medical Sciences and Technology,
Trivandrum

Prevalence, Awareness, Treatment, and Control of Type 2 Diabetes
Mellitus among Malayali Tribes in Kolli Hills, Tamil Nadu

INTERVIEW SCHEDULE

Location and Date Response Code

Cluster/Centre/Village ID L1 1 1 1 1 V4

Cluster/Centre/Village name
Za

Inclusion Criteria/Exclusion Criteria

Slno Yes No

1 Informed consent obtained?

2 Age between 30 - 79 years?

If the answer to any question is NO, then END of the survey

. General information

Code

H1 Unique ID of ] |

household
H2 I N

Unique ID of

participant
H3 Day | | |

Date of Month | | |

interview: Year | | |
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Section 1

B. Demographic information

Questions

Response

Code

What is your full name?

Cl

Sex

Male 1
Female 2
Transgender 3

Prefer not to say 4

C2

What is your age?

C3

Religion

Hindu

C4

Have you ever been to school or
college?

Yes |

No2

C5

If yes, what is the highest level
of education you completed?

Iliterate

Primary school
(1-5% class)

Middle school
(6-18™ class)

High school
(9-10™ class )

Higher Secondary
(11-12™class )

Graduate
Post graduate

Other

Co

What is your current marital
status?

Never married
Divorce
Widow/widower

Currently married

C7
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Living with partner 5

Prefer not to say 22

What is your current Government employee 1
occupation? C8
Private employee 2
MGNREGA 3
Daily wage worker 4
Agriculture 5
Homemaker 6
Retired 7
Unemployed (able to work) 8
Unemployed (unable to work) 9
Other
(
Specify e
)
Prefer not to say 66
Approximately how much do you
Income usually earn in a month? C9

C. Behavioural measurements (from WHO STEPS tool)

Core: Tobacco Use

Now I am going to ask you some questions about tobacco use

Question Response Code
Do you currently smoke Yes 1 T1
any
tobacco products such as No 2
cigarettes, cigars, pipes,
or other local products? If No, go to T8
Do you currently smoke Yes 1 T2
tobacco products daily?

No 2
How old were you when Age (years) T3
you first started smoking? Don’t know 77
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If  known, go to
T5a/T5aw

Do you remember how In years T4a
long ago it was? If  known, go to
T5a/T5aw
Don’t know 77
Or in Months T4b
If  known, go to
T5a/T5aw
Or in Weeks T4c
Daily
On average, how many of Weekly
the following products do
you smoke each Manufactured cigarettes T5a/T5aw
day/week?
Hand-rolled cigarettes T5b/T5bw
Pipes full of tobacco T5¢/T5cw
Cigars, cheroots, T5d/T5dw
Cigarillos
Number of shisha T5e/TSew
Sessions
Other T51/T5fw
If other, go to T5
other/else go to T6
Other (please specify): T5other/
T5o0therw
During the past 12 Yes 1 T6
months, have you tried to
stop smoking? No 2
During any visit to a Yes 1 T7
doctor or other health
worker in the past 12 No 2
months, were you advised
to quit No visit during the past
smoking? 12 months 3
If T2=Yes, goto T12; if
T2=No, go to TY
In the past, did you ever Yes 1 T8
smoke any  tobacco
products? No 2
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If No, go to T12
In the past, did you ever Yes 1 T9
smoke daily?
No 2
If TI=Yes, go to TI2,
else go to T10
Expanded: Tobacco Use
Question Response Code
Do you currently use any Yes 1 TI12
smokeless tobacco
products such as [snuff, No 2
chewing tobacco, betel,
other local]? If No, goto T15
Do you currently use Yes 1 TI13
smokeless tobacco
products daily? No 2
If No, go to Tl4aw
Daily Weekly
Snuff, by mouth
T14a/T14aw
Snuff, by the nose T14b/T14bw
On average, how many
times a Chewing tobacco T14c/T14cw
day/week do you use?
Betel, quid T14d/T14dw
Other T14e/T14ew
If other, go to T14other
If TI3=No, go to TI6
else goto T17
Other (please specify) T14other/
If TI13=No, go to T1I6, T14o0therw
elsegoto Tl7
In the past, did you ever Yes 1 T15
use
smokeless tobacco No 2
products such as[snuff,
chewing tobacco, betel]? If No, go to T17
Yes 1 T16
In the past did you ever use
No 2
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smokeless tobacco
products such
as[snuff, chewing tobacco,
betel]
daily?

During the past 30 days,
did

someone smoke in your
house?

Yes 1

No 2

T17

During the past 30 days did
someone smokes in closed
areas in your workplace (in
the building, in a work
area, or a specific office)?

Yes 1

No 2

Don’t work in closed

area 3

T18

Core: Alcohol Consumption

Question

Response

Code

Have you ever consumed any alcohol
such as beer, wine, spirits, whisky,

toddy?

Yes 1

No 2

Al

Have you consumed any alcohol

within the past 12 months?

Yes 1
No 2

If Yes, go to A4

A2

Have you stopped drinking
alcohol due to health reasons,

such as a negative impact on your

health or on the advice of your
doctor or other health worker?

Yes 1

No 2

A3

During the past 12 months, how
frequently have you had at least
one standard alcoholic drink?

Daily 1

5-6 days per week
2

2-4 days per week
3

1-2 days per week
4

1-3 days per month
5

Less than once a month
6

A4
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Never

Have you consumed any alcohol Yes 1 AS
within the past 30 days?
No 2
During the past 30 days, on how many Number A6
occasions did you have at least one
standard drink? Don’t know 77
During the past 30 days, when you Number A7
drank alcohol, how many standard
drinks on average did you have during Don’t know 77
one drinking occasion?
During the past 30 days, what was the Largest Number A8
largest number of standard drinks you
had on a single occasion, counting all Don’t know 77
types of alcoholic drinks together?
During the past 30 days, how many Number of times A9
times did you have six or more
standard drinks in a single drinking Don’t know 77
occasion?
Monday AlOQa
Tuesday A10b
During each of the past 7 days, how
many standard drinks did you have Wednesday
each day? Al0Qc
Thursday
Al0d
Friday
AlOe
Saturday
Al0f
Sunday AlOg
How old were you when you first Age in years All
drank alcohol?
Core: Diet
Question Response Code
In a typical week, how Number of days D1

many days do you eat

fruit? Don’t know 77

If zero days, go to D3




How many servings of Number of servings D2
fruit do you eat on one of
those days? Don’t know 77
In a typical week, how Number of servings D3
many days do you eat
vegetables? Don’t know 77
How many servings of Number of servings
vegetables do you eat on D4
one of those days? Don’t know 77
Dietary Salt
Never 0 D5
How often do you add Always 1
salt to your food right
before you eat it or as Often 2
you are eating it?
Sometimes 3
Rarely 4
Don’t know 77
How often do you eat Never 0 D6
processed food high in
salt? By processed food Always 1
high in salt, | mean foods
that have been altered Often 2
from their natural state,
such as packaged salty Sometimes 3
snacks, canned salty
food including pickles Rarely 4
and preserves, salty food
prepared at a fast food Don’t know 77
restaurant,  processed
meat
Do you think eating too Yes 1 D7
much salt or salty foods
is bad for your health? No 2
Don’t know 77
Far too much 1
How much salt do you Too much 2 D8
think you consume?
Just the right amount 3
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Too little 4
Far too little 5
Don’t know 77
How important do you Very important 1 D9
think it is that you
consume less salt in your Somewhat important 2
diet?
Not important 3
Don't know 4
Core: Physical Activity
Question Response Code
Does your work involve Yes 1 P1
vigorous-intensity
activity that causes large No 2
increases in breathing or
heart rate If No, go to P4
like [carrying or lifting
heavy loads, digging or
construction work] for at
least 10 minutes?
In a typical week, on how P2
many days do you do Number of days
vigorous-intensity
activities as part of your
work?
How much time do you P3
spend doing vigorous- Hours: Minutes
intensity activities at work
on a typical day?
Does your work involve Yes 1
moderate-intensity
activity, that causes small No 2 P4
increases in breathing or
heart rate If No, go to P7
such as brisk walking for
at least 10 minutes
continuously?
In a typical week, on how
many days do you do Number of days P5

moderate-intensity

61




activities as part of your
work?

How much time do you
spend doing moderate-
intensity activities at work
on a typical day?

Hours: Minutes

P6

Recreational activities

Do you do any vigorous-
intensity sports, fitness or
recreational (leisure)
activities that cause large

increases in breathing or
heart rate like /running or
football] for at least 10
minutes continuously?

Yes 1

No 2

P10

In a typical week, on how
many days do you do
vigorous-intensity sports,
fitness, or recreational
(leisure) activities?

Number of days

P11

How much time do you
spend doing vigorous-
intensity sports, fitness, or
recreational activities on a
typical day?

Hours: Minutes

P12

Do you do any moderate-
intensity sports, fitness or
recreational (leisure)
activities that cause a
small increase in
breathing or heart rate
such as brisk

walking, [cycling,
swimming, volleyball] for
at least

10 minutes continuously?

Yes 1
No 2

If No, go to P16

P13

In a typical week, on how
many days do you do
moderate-intensity sports,
fitness or recreational
(leisure) activities?

Number of days

P14

How much time do you
spend doing moderate-
intensity sports, fitness or
recreational (leisure)

activities on a typical day?

Hours: Minutes

P15
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How much time do you Hours: Minutes P16

usually spend sitting or

reclining on a typical day?

Section 2. Physical measurements

Blood Pressure

Question Response Code

Cuff Size Used Small 1 M2
Medium 2
Large 3

Reading 1 Systolic(mmHg) M4a
Diastolic(mmHg) M4b

Reading 2 Systolic(mmHg) M5a
Diastolic(mmHg) MS5b

Reading 3 Systolic(mmHg) Mbé6a
Diastolic(mmHg) Mé6b

Height In Centimetres (cm) MIl11

Weight In Kilograms (Kg) MI12

If too large for scale

666.6

Waist circumference In Centimetres (cm) M14
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Section 3

Biochemical measurements

Fasting blood glucose Mg/dL code
Normal 70-100 1

G
Prediabetes 100-125 2
Diabetes 126 or higher 3
Awareness

Adults who disclosed their diabetes status were categorized as previously diagnose
d/aware Those who had fasting blood glucose (FBG) levels of 126 mg/dL or higher

during the
survey but did not report being diabetic were classified as newly diagnosed cases of
diabetes
Have you ever been Yes (If yes go to Q G2) 1 Gl
diagnosed with diabetes
by a healthcare No
professional?
Have you ever been told Yes (If yes go to Q G3) 1 G2
by a doctor or other health
worker that you have No
raised blood sugar or
diabetes?
Treatment
Treatment is defined as the use of anti-diabetic medications
In the past two weeks, Yes (If yes go to Q G4) 1 G3
have you taken any drugs
(medication) for diabetes No 2
prescribed by a doctor or
other health worker?
what kind of treatment Oral medication 1
are you following? G4
Insulin injections 2
AYUSH medicines 3
Local herbal medicine 4
Mixed medicines 5
Other 66
How consistently do you Never 0 G5
follow your prescribed
treatment plan? Always 1
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Most of the time
Sometimes

Rarely

Control

Control is defined as treatment (oral medication or insulin) of DM associated with

FBG <126 mg/dl when measured for FBG in the survey

Do you regularly check Yes 1 G6
your blood glucose level?
No 2
How often do you check Never 0
your blood glucose level? G7
Monthly 1
Rarely 2
Controlled diabetes Less than 126 mg/dL 1
G8
Uncontrolled diabetes 126 mg/dL or higher 2
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ANNEXURE VIII

TRIBAL WELFARE PERMISSION LETTER

DIRECTORATE

OF TRIBAL WELFA RE
Form To
rg?:;‘éégl;Annadural.C.L.S., Dr. Bi]u Soman
Directorate of Tribal Welfare, Professor & Hea, .
Chepauk, Sree Chitra Tirunal Institute For
Chennai-5 Medicai Science and Technology,
Trivandrum,
Thiruvanathapuram,
Kerala. 695 011.
Re.No./TD/C1/51 30/2024 Dated.67.11.2024
Sub: Tribal Welfare - Issuance of no objection certificate to
Dr.Gokul to conduct study on Associated Factors of Type 2
Diabetes Mellitus in Kolli Hills, Namakkal District -
regarding,.
Ref:

Letter of the Dr.Biju Soman, Sree Chitra Tirunal Institute
For Medical Science and Technology,

Thiruvanathapuram,
Kerala. Dated.28.10.2024

With Reference io the letter cite
Welfare has no objection in allowin
on Prevalence, Awareness, Treat
Factors of Type 2 Diabetes Mellitus

d, the Department of Tribai
g Dr.Gokul to conduct a study
ment, control and Associated
in kolli Hills Namakal District.

Sd/- 5. Annaduraj
Director of Triba] Welfare

)
For Dir{c yal Welfare
7\\\\W\
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