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Abstract

Background: Extreme heat has an effect on mental health. However, the seasonality of depression
among adults and their perceptions of mental health effects are yet to be explored in the Barind area
of Bangladesh. Furthermore, targeted intervention requires exploration of mental health program

implementation barriers and facilitators.

Objectives: The study aims to compare the seasonality of depression by gender and occupation,
explore perceptions and coping strategies of mental health effects during extreme heat, and identify

barriers and facilitators of implementing the BHP mental health program in Niamatpur, Naogaon.

Methods: A mixed-method study was conducted among adults in Niamatpur, Naogaon, Bangladesh.
Round-wise secondary data of the BHP surveillance project was used to observe seasonal depression
patterns. Qualitative exploration is based on purposive sampling of 12 In-Depth Interviews (IDIs)
and 5 Key Informant Interviews (KlIIs). Quantitative data was analyzed using StataNow/BE 18.5
and descriptive statistics was used to present frequency and percentage. Thematic analysis of

qualitative data was done using both inductive and deductive coding.

Results: Depression of adults increased from 8.1% in winter to 12.5% in summer. Females had
higher prevalence in both rounds and almost doubled (16%) than males (8.3%) in summer. For all
occupations depression notably increased in summer. Extreme heat is mostly normalized although
it significantly affects the mental health of outdoor workers (farmers, day labourers) and women for

their working environment and gendered role.

Conclusions: Heat is a mental health concern for the vulnerable adults and women and outdoor
workers bear the disproportionate burden. The findings have notable implications for public health
policy, mental health programme design, and future research in the contexts of heat-vulnerable adult

populations.

Keywords: Extreme heat, seasonality, summer, winter, mental health, depression
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Chapter 1: Introduction

1.1 Background and Rationale

Extreme heat has emerged as a rising concern globally impacting the mental wellbeing of vulnerable
populations. As a consequence of climate change, rising ambient temperatures have emerged as one
of the most concerning environmental threats for humans (Hwong et al., 2022). When daily
maximum temperature >43°C, it is defined as an extreme heat wave (BMD, 2017). The World
Meteorological Organization (WMO) defines heat wave as the period of more than 5 consecutive
days of the daily maximum temperature exceeding by 5°C of the average daily maximum
temperature (DGHS, 2024). Climate change is leading to more frequent, intense, and prolonged

extreme heat events worldwide (Hess et al., 2023).

Heatwaves are among the world’s most fatal climate hazards threatening global public health
(Shahrujjaman et al., 2025). More frequent and intense heat waves were recorded globally, with
temperatures 1.64 °C higher compared to preindustrial times (Baecker et al., 2025). In the coming
years heatwaves and humid heat stress are predicted to increase in South Asia (IPCC, 2023).
Bangladesh has already warmed by 0-5°C since 1976, and may reach 1-4°C by 2050 (Wahid et al.,
2023).

Heatwaves directly affect mental health by disrupting the lives of people exposed to excessive heat
(Wabhid et al., 2023). It affects mental well-being of people through physiological, cognitive, and
societal alteration during increased temperature (Thompson et al., 2023). Moreover, heat exposure

has been associated with depressive disorders. (Thiel et al., 2025).

A nationwide survey of Finland noted seasonality showed significant association with depression
and anxiety among the general adult population (Palmu et al., 2022). A recent panel study in
Bangladesh measured seasonality by two timepoints (summer and winter) of survey (Wahid et al.,
2023). Hence, exploring seasonal variation of depression could be an aspect to observe depression

prevalence during heat exposure.

Even though the physical health effects of heat are well-known, its significant negative effect on

mental health is a recent finding (Baecker et al., 2025). While increased temperature can influence
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mental health through physical health conditions, a scoping review reported that methods for
assessing the relationship between rising ambient temperatures and their effects on mental health
remain less recognized. (Hwong et al., 2022). The determinants of common mental disorders have
been widely studied globally, however the mental health risks posed by extreme heat remain

understudied, particularly in Low-and Middle-Income Countries (LMICs) (Wahid et al., 2023).

Therefore, this study findings would be crucial for future research and policies in Bangladesh as it
intends to establish depression prevalence increases during summer for heat exposure through
seasonal patterns. This research would also fill a critical gap of contextualization of seasonal
variation of depression with community perception and lived experience. Moreover, the research
findings would substantially guide targeted mental health interventions for the at-risk population of

this community.
1.2 Problem Statement

Although extreme heat contributes to adverse mental health outcomes, no seasonal pattern is
explored for depression in the Barind area of Bangladesh to explore the effect of heat. Along with
that, community perceptions of mental health effects of extreme heat are yet to be explored in this
heat-vulnerable region. Moreover, the implementation barriers and facilitators of mental health

programs for this region need to be explored for targeted interventions.
1.3 Study Objectives
1.3.1 Overall Objective

To investigate the seasonal pattern of depression among adults and their perceived mental health
effects of extreme heat for informing targeted mental health intervention in Barind region of

Bangladesh.
1.3.2 Specific Objectives
The specific objectives of this study are:

1. To compare seasonal (summer vs winter) prevalence of depression among adults and to examine

how depression prevalence varies by gender and occupation in Niamatpur, Naogaon.
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2. To explore how adults of Niamatpur, Naogaon perceive mental health effects of extreme heat

based on gendered roles and working environments and to explore their coping strategies.

3. To explore implementation barriers and facilitators of BHP mental health program in Niamatpur,

Naogaon.
1.4 Structure of the Thesis

This thesis is organized into six chapters. Chapter 1 provides the introduction, background, and study
objectives. Chapter 2 presents a comprehensive review of existing literature. Chapter 3 outlines the
methodology used in this study. Chapter 4 presents the findings. Chapter 5 provides a discussion
and interpretation of the results in light of existing evidence. Chapter 6 concludes the thesis with key

conclusions, recommendations, and limitations.
Chapter 2: Literature Review

2.1 Global & Bangladesh Evidence

Extreme heat is a worldwide concern that disproportionately affects Bangladesh's growing mental
health toll (United Nations Human Rights Office, 2022; IPCC, 2023). A national level study of
Bangladesh observed weighted prevalence of common mental disorders; 16-3% for depression,
6-0% for anxiety, and 4-8% for co-occurring depression and anxiety (Wahid et al., 2023). Evidence
of Bangladesh suggests increased temperature contributes to more anxiety, and co-occurring
depression and anxiety (Wahid et al., 2023). Exposure to extreme heat events also reduces
productivity and adversely affects mental health, with an estimated 295 billion potential work hours
lost globally in 2020 while the highest losses were observed in Pakistan, Bangladesh, and India,

particularly among agricultural workers (Hess et al., 2023).
2.2 Heat and mental health

Heat triggers mental stress by increased irritability, reduced impulse control, and constrained daily
activities (Baecker et al., 2025). Psychological symptoms of prolonged exposure to heat include
stress, sleep disturbances, decreased mood and enjoyment, reduced motivation, and agitation (Rony

& Alamgir, 2023). Recent study in Vietnam noted that heatwaves notably increase the risk of
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hospitalization for mental disorders (Dang et al., 2022). Study of Bangladesh identifies heat has the
potential to cause chronic mental health stress (Goudet et al., 2024). Increased temperature showed
association with anxiety, depression, and suicide (Baecker et al., 2025). A randomized controlled

trial of China showed an increased level of anxiety for 1.5 hours-controlled heat exposure (Fang et

al., 2023).
2.3 Vulnerable population

Although extreme heat is a universal risk, outdoor agricultural workers have increased risk (Spector
et al., 2016) as lower-wage jobs involving outdoor work or no cooling facilities lead to increased
heat exposure (Rony & Alamgir, 2023). Extreme heat severely affects the mental health of
agricultural workers and women (Alam et al., 2022).). Women burdened with caregiving duties
during heat suffer from anxiety and symptoms of depression (Goudet et al., 2024). In LMICs, women
are particularly exposed to high ambient temperatures due to domestic responsibilities with limited
coping mechanisms, which leads to adverse psychiatric, neurocognitive, and neurologic outcomes
(Kiinzel et al., 2025). In the Barind region of Bangladesh, women manage food and other chores,
while men suffer severe financial losses from crop failures and lost work, which leads to poor mental

health and higher suicide rates were reported in Rajshahi during dry periods (Alam et al., 2022).
2.4 Conceptual/Theoretical Framework

To explore the barriers and facilitators of BHP mental health program implementation in Niamatpur,

Naogaon, Consolidated Framework for Implementation Research (CFIR) 2.0 would be followed.
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Consolidated Framework for Implementation Research (CFIR)
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Figure 1: Consolidated Framework for Implementation Research (CFIR) (Damschroder et
al., 2022).

The CFIR framework is used in implementation research to understand what facilitates or hinders
an intervention from being implemented. The framework is an attempt to map all of those contextual

domains of implementation.

The Outer Setting captures the broader environment surrounding the organization responsible for
implementation. Inner Setting is the specific community context where the intervention is actually
being delivered. At the very centre is Individuals, covering the people most directly involved,
whether delivering or receiving the intervention. On the right side, the lower box is Innovation
covering all aspects of intervention. The upper box is the Implementation Process, which is not a
fixed structure rather an active unfolding process. The blue arrow is labelled Process, which

represents the direction of influence.

The diagram as a whole implies that implementation outcomes are never determined by a single

factor as all domains interact with one another and changes to any one of them can affect
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implementation. This framework was selected because it offers a structured way to assess all of those

domains of implementation as a whole.

Chapter 3: Methods

3.1 Study Design

The study follows a mixed-methods design in which the quantitative and qualitative components

address different but complementary objectives.

The study objective was guided by the “BRAC Health Program (BHP) Surveillance: Exploring the
impact of Climate Change on Health in the Saline and Drought-Prone Areas in Bangladesh” project,
which aimed to monitor evolving health patterns attributed to climate change in two climate stress

areas (drought-prone Niamatpur, Naogaon and saline-prone Shyamnagar, Satkhira).

The quantitative section of the study is based on secondary data of drought-prone Niamatpur,
Naogaon from the BHP surveillance project. And the qualitative section of the study is completed

with primary data.
3.2 Study Area and Setting

The study was conducted in the Drought-prone Barind Area (DBA) of Bangladesh. In the BHP
surveillance, Niamatpur upazila of Naogaon district was selected from the DBA region of
Bangladesh for its harsh climatic condition and the selected unions of Niamatpur were

Chandannagarm, Sreemantapur, Hajinagar, and Rasulpur.

16



0 375 75 150 Kilometers
S T Y S S T T |

N

A

Bangladesh

|:] Country Boundary Bay ofBengal
Rajshahi Division
|:| Naogaon District
|:] Niamatpur Upazila )

Figure 2: Map of Niamatpur upazila of Naogaon district

Guided by the BHP surveillance study setting, for the qualitative section the study area was

Sreemantapur and Rasulpur union of Niamatpur.
3.3 Study Period

The study duration was from January to June 2026. For this study, secondary data of BHP
surveillance was collected in rounds. Round I was from December 2024-January 2025 and round II

was within May-July 2025. For the qualitative section, the data collection period was in April 2026.
3.4 Study Population
3.4.1 Study Population

For the quantitative section study population was adults (18-59 years) of Niamatpur, Naogaon based
on the secondary data from the BHP surveillance project.
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For the qualitative section, community residents were interviewed for IDIs. Health professionals of

BRAC alongside local community leaders were interviewed for KIIs.
3.4.2 Inclusion and Exclusion Criteria

For IDIs, the study population was adults (18-59 years) residing in Niamatpur upazila of Naogaon

district who are vulnerable to extreme heat for their gendered role and occupational exposure.
Inclusion criteria:

e Adults living in Niamatpur, Naogaon for at least 2 years

e Residents giving informed consent for voluntary participation.

Exclusion criteria:

e Adults having any form of physical or mental disability.

People with disabilities were excluded because they are less affected by extreme heat. This study
specifically examines perceived mental health effects of extreme heat based on gendered role and
working environment. Therefore, the study population was limited to adults who are actively

engaged in work or activities as per gendered role.

People with disabilities often have different exposure conditions and support needs, which cannot
be appropriately captured using the same tools designed for working adults. Including them would
require separate tools and tailored ethical considerations. Thus, the exclusion is solely to maintain
alignment with the study objective and methodological consistency. A dedicated study would be

more appropriate to explore their perceptions and coping strategies.

For IDIs, participants were recruited either from the same household where BHP surveillance

interviews were conducted or from different households based on sampling technique.
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For KlIs, the study population was community healthcare workers of BRAC Health Program (BHP),
mental health program developers of BRAC Health Program (BHP) and also community/local

leaders of Niamatpur, Naogaon.

Inclusion criteria for community healthcare workers of BHP:

e Working in this role in Niamatpur, Naogaon for at least 3 years.

e Respondents providing informed consent for voluntary participation.

Inclusion criteria for mental health program developers of BHP:

e Working in this position for at least 3 years.

¢ Involved in development and implementation of the mental health program of BHP.

e Respondents providing informed consent for voluntary participation.

Inclusion criteria for community leaders of Niamatpur, Naogaon:

e Residing in Niamatpur, Naogaon for at least 5 years.

e Respondents having power of influence in the community.

e Respondents providing informed consent for voluntary participation.

The reason for including community leaders in this study is to explore demand-side perceived
implementation barriers and facilitators of mental health interventions. To understand the contextual

demand of the community, local leaders were interviewed for KlIs.
3.5 Sample Size Calculation

For the quantitative section, secondary data from BHP surveillance was used. The sample size for

adults (18-59) resulted as follows for Niamatpur, Naogaon in both rounds.
Winter (Round I): HHs = 614, Participants = 1600

Summer (Round II): HHs = 601, Participants = 1482
19



BHP surveillance project is a longitudinal study, where the same participants were interviewed in
both rounds; winter (round I) and summer (round II). However, due to attrition rate there was a

difference in participants (sample size) in both rounds and 3082 is the total panel data.

For the qualitative section, sample size depended on data and theme saturation. 12 IDIs and 5 Key

KlIs were conducted until data saturation point was reached.
3.6 Sampling Technique

For the quantitative section, secondary data from the BHP surveillance project was used and in that
project, a two-stage stratified sampling approach was used where participants were categorized into

five age-based strata.

For the qualitative section, purposive sampling with maximum variation (gender, occupation,
location) was used to select participants based on inclusion & exclusion criteria. For IDls,
participants were selected based on occupation, gender, and level of heat exposure. For KII,
participants were selected based on professional or community role and experience. Both for IDI
and KII, sampling was continued until data saturation point was achieved and when no new themes

emerged from additional interviews.
3.7 Variables
3.7.1 Dependent Variables

For the quantitative section, the outcome variable is Depression (Yes/No). In the study, depression
was assessed using a PHQ-9 score. Evidence shows PHQ-9 score >10 had a sensitivity of 88% and
a specificity of 88% for major depression (Kroenke et al., 2001). Therefore, PHQ-9 score >10 is

considered depression, otherwise no depression.

For qualitative studies, there is no measurable variable, however mental health perception of extreme
heat was explored. Thus, respondents were interviewed on perception of extreme heat and mental

health separately as well as their perceived understanding of its impact.

20



3.7.2 Independent Variables

For quantitative studies, independent variables are following: Sociodemographic: (age, gender,
occupation, education, wealth index, religion), Economic status: (monthly household income,
monthly household expenditure, loan status, land ownership), Health status: chronic disease, heat

exhaustion, heat stroke), Out-of-Pocket Expenditure (OOPE) for health and Air Quality Index
(AQI)

For qualitative studies, the main domains for IDI were sociodemographic, gender and occupation
specific lived experience and coping strategies. The main domains of KII were barriers & facilitators

of BHP mental health program.
3.7.3 Operational Definitions
The operational definitions of concepts used during qualitative interview are following:

Extreme heat refers to a level of heat perceived as unbearable or beyond tolerance, causing

significant physical or emotional discomfort during daily activities.

Mental health refers to the altered emotional and psychological state, including feelings of irritation,

frustration, stress, or emotional disturbance, which is difficult to tolerate or manage.

Community perception refers to personal views, experiences, understanding, and interpretations of

community members.
3.8 Data Collection

3.8.1 Data Collection Tools

Although the qualitative interview guideline was drafted prior to conducting my own quantitative
analysis, it was conceptually informed by existing quantitative evidence from the BHP surveillance
project, where seasonal variation in depression prevalence had already been observed. That prior

quantitative evidence guided the development of the qualitative tools.
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For the qualitative section, data were collected using semi-structured interview guidelines such as
IDI, KII tool and audio recordings of the interviews. Also, reflective memos and field notes were

utilized as supporting tools.
3.8.2 Pretesting

The semi structured interview guidelines were pretested with expert professionals as well as peers.
Afterwards, minor revisions were made based on feedback such as change of questions order and

merging repetitive questions together for better flow of interview.
3.8.3 Data Collection Procedure

For the quantitative section, secondary data from the BHP surveillance project was used. In that
surveillance project, climate parameter heat was measured based on outdoor, indoor, and kitchen
temperature of the selected households and mental health indicator depression data was collected

using Patient Health Questionnaire (PHQ-9).

For the qualitative section, a semi structured interview guideline (IDI and KII) was developed in
English & Bangla based on the study objectives. Interviews were conducted in Bangla and audio
was recorded with consent and supported with field notes. IDIs & KlIs were approximately 30-45

minutes long.
3.9 Data Management and Quality Assurance

For the quantitative section, secondary data was exported in csv format and opened in StataNow/BE

18.5. To ensure quality of the data, data were cleaned for missing values, inconsistency, and outliers.

For the qualitative section, the collected audio recordings of interviews did not have any personal
identifiable information. Research assistants/transcribers were hired for transcription of audio
recordings. The recordings were first transcribed in Bangla for analysis and then notable quotes were

translated into English.
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3.10 Data Analysis

First, the quantitative section compared seasonal (summer vs. winter) prevalence of depression and
examined variation of depression prevalence by gender and occupation in rounds. In the quantitative
section, season is considered as a proxy for heat exposure, where summer represents the heat-
exposed period and winter represents the non-heat-exposed period. Here, seasonal comparison is

crucial to compare heat exposed and non-exposed depression prevalence.

Quantitative data was analysed in StataNow/BE 18.5. Descriptive statistics was used to present
frequency and percentage of depression of adults for both rounds (summer and winter). Also,
descriptive statistics presented variation of depression prevalence by gender and occupation in both
rounds. Moreover, descriptive analysis of economic status of households (monthly household
income, monthly household expenditure, loan status, land ownership), health status of study
participants (chronic disease, heat exhaustion, heat stroke), health OOPE, and AQI of households

were conducted.

The qualitative section then explored perceived mental health effects of extreme heat based on
gendered and occupational experiences, coping strategies, implementation barriers and facilitators

of the mental health program of BHP.

Qualitative data was analysed using thematic analysis. Data familiarization was done through
repeated reading of transcripts. A coding framework was developed using priori codes based on the
study objectives for deductive coding and new findings from the quantitative data were analysed
through inductive coding. Thus, both inductive and deductive coding was applied to develop sub-
themes. Finally, emerging themes were categorized into few themes with notable quotations of

respondents.

Integration of quantitative and qualitative findings was done at the interpretation stage. The
quantitative section measured and compared the prevalence of depression across seasons, while the
qualitative component explored how the community perceive mental health effects of extreme heat
and their coping strategies. Triangulation was done by examining whether community perceptions

help to explain the seasonal differences found in the survey, support them, or show different patterns.

23



This allowed the study to understand not only whether depression varies by season, but also why

those variations occur.
3.11 Ethical Considerations

Ethical approval was obtained from the Institutional Review Board (IRB) of BRAC James P Grant
School of Public Health (MPH-2025-012).

Written informed consent was obtained from all participants for voluntary participation. Participants
were informed of having no direct benefit or risk of participation. However, they were informed that
some sensitive mental health questions might trigger negative emotions. Hence, participants were
advised to contact community health workers of BHP for mental health screening & management

referral service if required.

Secondary quantitative data were already collected with prior consent. De-identified and
anonymized secondary datasets were analyzed as per ethical research standards. Qualitative
interview recordings were stored and shared with a unique ID and did not contain any personal

identifiable information for confidentiality and anonymity.
Chapter 4: Results

4.1 Quantitative Findings
Sociodemographic characteristics of participants:

The majority of respondents belong in the 26-35 age group (35.5%). Females (53.7%) slightly
outnumbered males (46.3%). Most respondents had completed secondary education (48.9%), while

only 4.7% held a graduate degree or above. (see Table 1)

Table 1. Socio-demographic Characteristics of the Study Participants (N = 2,584)

Variable Frequency (n) Percentage (%)

Age 18-25 581 22.4
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Gender

Education Level

Marital Status

Religion

Wealth Quintile

26 - 35

36 -45

46 - 59

Male

Female

Primary
Secondary
Higher Secondary
Graduate & above
Unmarried
Married
Divorced
Widow/Widower
Separated

Islam

Hinduism
Christianity
Lowest

Second

Middle

Fourth

922

681

413

1197

1387

822

1062

184

103

190

2333

13

33

15

1756

736

92

485

487

517

544

35.5

26.2

15.9

46.3

53.7

37.9

48.9

8.5

4.7

7.4

90.3

0.5

1.3

0.6

67.9

28.5

3.6

18.9

18.9

20.1

21.1
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Highest 539 21.0

Nearly all respondents were married (90.3%), and the religion was largely Muslim (67.9%) followed
by Hindu (28.5%). Wealth was relatively evenly distributed across quintiles, with each quantile

accounting for roughly 19% to 21% of the sample.
Economic status of households:

Monthly household income increased between rounds, with the mean income rising from 15,677 in
winter to 17,776 in summer. However, the substantially higher standard deviation in round II

indicates greater income inequality among respondents in the summer. (see Table 2a)

Table 2a. Monthly Household Income and Expenditure (BDT) of the Households

Variable Statistic Winter (N = Summer (N =
1,340) 1,244)
Monthly Household Minimum 5000 3750
Income (BDT)
Median 15000 15000
Mean 15677 17776
SD 6232 9118
Maximum 42000 99000
Monthly Household Minimum 4500 3750
Expenditure (BDT)
Median 12000 14000
Mean 12692 14303
SD 4370 5419
Maximum 32000 41000
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Monthly household expenditure followed a similar upward trend, with the mean increasing from
BDT 12,692 in winter to BDT 14,303 in summer. In both rounds, at the median level expenditure

remained below income.

Over 72% in both rounds had taken out a loan in the past five years. Land ownership status was

evenly distributed, where 50% had land other than households. (see Table 2b)

Table 2b. Loan Status and Land Ownership of the Households

Variable Winter (N = 1,340) Summer (N = 1,244)
Frequency (n) Percentage Frequency Percentage
(%) (n) (%)
Loan Taken (Last S years) 968 72.2 915 73.6
Land Ownership (other 676 50.0 N/A N/A

than house)

Participants health status:

Chronic disease was highly prevalent among participants in both rounds, affecting nearly half of the

respondents (45.7% in winter and 49.4% in summer). (see Table 3)

Table 3. Health Status of the Study Participants

Variable Winter (N=1,340) Summer (N = 1,244)

Frequency (n) Percentage (%) Frequency (n) Percentage (%)

Chronic Disease 612 457 614 49 4
Heat Exhaustion 6 04 40 32
Heat Stroke 0 0.0 6 0.5
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Heat exhaustion increased from just 0.4% in winter to 3.2% in summer. Heat stroke remained overall
J

low (0.5% in summer).
Participants Out-of-Pocket Expenditure for health:

Health OOPE of BDT 3,000 or above increased over rounds from 49.0% in winter to 53.1% in

summer. (see Table 4)

Table 4. Out-of-Pocket Expenditure (OOPE) of the Study Participants for Health

Variable Winter (N = 1,340) Summer (N = 1,244)
Frequency Percentage  Frequency Percentage
(n) (%) (n) (“o)
Out-of-Pocket Less than 458 17.7 427 16.5
Expenditure BDT 3,000
BDT 3,000 1265 49.0 1372 53.1
and above
Households Air Quality:

Air quality improved significantly from winter to summer for all three measurement locations. In
winter, around 19% to 23% of kitchen, indoor, and outdoor readings fell in the "Good" category,
while over 40% were classified as "Moderate" and nearly 30% as "Unhealthy for Sensitive Groups."

(see Table 5)

Table 5. Air Quality Index (AQI) of the Households

AQI Winter Summer
(N = 1,340) (N =1,244)
Kitchen Indoor (n, Outdoor Kitchen Indoor (n, Outdoor
(n, %) %) (n, %) (n, %) %) (n, %)
Good 249(18.6) 303(22.6) 299(22.3)  735(59.1) 918(73.8)  918(73.8)
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Moderate 552(41.2) 523(39.0) 562(41.9)  268(21.5) 169(13.6)  166(13.3)

Unhealthy 390(29.1) 396(29.6) 361(26.9) 192(15.4) 139(11.2) 142(11.4)
(Sensitive

Groups)

Unhealthy 84(6.3) 64(4.8) 67(5.0) 43(3.5) 16(1.3) 16(1.3)
Very 61(4.6) 54(4.0) 51(3.8) 6(0.5) 2(0.2) 2(0.2)
Unhealthy

Hazardous 4(0.3) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)

However, in summer, the proportion of "Good" readings increased notably to 59.1% for the kitchen

and 73.8% for both indoor and outdoor locations.
Depression:

Table 6a. Depression Prevalence (%) by Round (N = 2,584)

Round Depression
Frequency (n) Percentage (%)

Winter (N = 1,340) 109 8.1

Summer (N = 1,244) 155 12.5

Depression prevalence, defined as a PHQ-9 score of 10 or above, increased notably from 8.1% in

winter to 12.5% in summer. (see Figure 3)
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Figure 3: Prevalence of Depression among Study Participants

Table 6b. Depression Prevalence (%) by Gender and Occupation

Variable Depression Prevalence (%)
Winter (N = 1,340) Summer (N = 1,244)

Gender

Male 4.3 8.3

Female 11.4 16.0

Occupation

Agriculture 6.5 11.9

Business/others 2.2 8.3

Skilled labour 6.7 16.0

Unskilled labour 8.3 21.3

Household Work/Unemployed 10.7 14.9
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Depression was consistently higher among females than males in both rounds. In winter, 11.4% of
women screened positive for depression compared to 4.3% of men. This gap further increased in

summer, 16.0% of women and 8.3% of men. (see Figure 4)

Depression prevalence (%) by gender

18
16
16
14
114
c 12
R=l 10
a 8.3
g
o 8
a
6 43
4
2
0
Male Female

winter summer

Figure 4: Depression prevalence by Gender

Although both groups saw an increase in summer, the burden remained notably higher among

women.

Depression prevalence varied considerably across occupational groups and increased from winter to
summer in all categories. Unskilled labour showed the highest depression prevalence in summer at
21.3%. The unemployed group showed the highest prevalence at 10.7% during winter, further

increasing to 14.9% in summer. (see Figure 5)
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Depression prevalence (%) by occupation
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Figure 5: Depression prevalence by Occupation

For agricultural workers, depression prevalence almost doubled, rising from 6.5% to 11.9% between

rounds.

4.2 Qualitative Findings

Majority of respondents of IDIs belong in their 30s. Male female participation was equal where most

respondents had completed primary education, while only 2 passed higher secondary level and 2 did

not receive formal education. Nearly all respondents were Muslim (11 out 12) followed by one

Hindu. Occupation was largely farming (both landowners and tenants) for males followed by day

labour (farming/van driver/others), while women were mostly housewives with 1 being exception

of part-time weaver. (see Table 7)

Table 7: Socio-demographic Profile of Study Participants (N = 17)

Participant  Gender Age Education Occupation Religion

ID (years) level

In-depth interviews: community participants

IDI 101 Male 50 Primary Farmer-landowner (father's ~ Muslim
land)
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IDI 102 Male 48 Higher Farmer-landowner Muslim
secondary

IDI 103 Female 30 Primary Housewife Muslim

IDI 104 Female 30 Primary Housewife Muslim

IDI 105 Female 30 Secondary Housewife Muslim

IDI 106 Male 55 No formal Farmer-tenant Muslim
education

IDI 107 Female 30 Primary Housewife Muslim

IDI 108 Female 24 Primary Housewife Muslim

IDI 109 Male 36 Secondary Farmer-tenant Hindu
(Class 9)

IDI 110 Female 37 Secondary Housewife Muslim
(Class 9) (part-time weaver)

IDI 111 Male 24 Higher Day labourer Muslim
secondary (farming/other)

IDI 112 Male 55 No formal Van driver Muslim
education

Key informant interviews: healthcare and community stakeholders

KIT 101 Female - - CHW (climate change) -

KIT 102 Female - - CHW?/Shashtho Kormi -
(BRAC)

KIT 103 Female - - Shastho Shebika (BRAC) -

KII 104 Male - - Former Union Parishad -
member

KII 105 Female - - Programme manager, -

Mental Health (BHP)

KlIs covered a range of professionals from BHP Mental Health program manager to BRAC CHWs

in Niamatpur as well as a former Union Parishad member of the community.

Findings of 12 IDIs and 5 KlIs are categorized into following themes:
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Theme 1: Heat as a lived crisis
1a. Perceived worsening of heat

Respondents mostly reported Chaitra, Boishakh, Ashar, and Bhadra as the hottest months of the
year. Between 10 AM and 2 PM is perceived as extreme heat hours when temperature becomes

unbearable.
"From 11 am onwards it feels that heat would burn the body" - IDI 106

Although the majority responded that temperature has worsened over the past 3-5 years, they
perceived extreme heat differently. Most people experienced it through physiological symptoms

such as sweat, headache, vomiting and fainting while others in absence of trees.

“Since people and government started cutting off trees for money, the weather has started to feel

extremely hot” - IDI 112

Some complained that the blessing of electricity over the past few years has changed their perception

of extreme heat.

“Before there were no electric cooling devices available, however the situation is different now and

thus temperature feels hotter now” - IDI 105
1b. Normalization of heat

Although respondents' daily life has regularly been affected by heat, they have embraced it as part
of life and normalized the experience. The majority did not acknowledge extreme heat as a rising

concern although it has increased over the years.

“Heavy workload makes extreme heat difficult for physical and mental health, still as females, can

we even blame work pressure!” - IDI 105
1c. Occupational exposure

Although extreme heat is a universal concern, for outdoor workers it becomes insufferable due to

prolonged exposure. Farmers, van drivers, and daily labourers continue to work despite the heat
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otherwise there would be loss of income. A notable observation was that during Ramadan Muslim

farmers struggle to fast in extreme heat while working in the field.

“We (farmers) faint in field during Ramadan while fasting, still some of us are determined to not

break our fast even if we die” - IDI 102
Theme 2: Physical toll of extreme heat

Respondents mostly experience dizziness, blackouts upon standing, profuse sweating, headache,
nausea and palpitations while exposed to extreme heat. Many respondents acknowledged the risks

of heat stroke mostly for farmers working in extreme heat for long hours.

Housewives experience it differently for their gendered role as they have to complete household
chores during the peak heat hours. Women reported distinct heat-related health issues such as urinary
tract infections exacerbated by heat and dehydration, dizziness while cooking in fumes, and

vomiting.

Frequent power outages at night during heat leads to poor sleep and daytime exhaustion, which

compromises functionality and productivity throughout the next day.
Theme 3: Mental health & psychosocial wellbeing
3a. Heat as emotional trigger

Male and female both shared frustration and irritability while exposed to extreme heat. Heat directly
triggers short-temperedness, agitation, and lower tolerance of community members. Farmers
become 'explosive' after working for hours in the sun and housewives experience 'hot temper' while
working in heat. Even though extreme heat was not directly framed as a mental health concern by

respondents, they could relate heat with emotional wellbeing.

"During peak heat hour, temperament stays usually high, at that time there is more argument with

spouse or family" - IDI 103

Farmers described feeling despair when harvests fail, income lowers or work hours lost. The

emotional experiences ranged from panic in extreme heat to existential anxiety about the future.

35



3b. Domestic conflict and parenting strain

Heat-induced irritability affects household relationships causing marital conflict, harsh parenting,
and unrest. One female linked heat to increased scolding of children while another male described
anxiety about meeting household obligations when both physical strength and income are

compromised in heat.
“If I don’t feel physically or emotionally well, how can I even take care of my children!!" - IDI 104
3c. Social isolation or engagement for coping

Some participants preferred leaving home to find quiet isolated spaces as a stress response. In

contrast, others noted that isolation worsens their mental state, preferring social engagement.
“While feeling restless I don’t stay at home, at that time [ want to go somewhere remote" - IDI 102

"Staying alone make me more tensed or sad, rather interacting with 5 others make me feel better" -

IDI 103
Theme 4: Livelihood & economic stress
4a. Heat productivity income cycle

During extreme heat people relying on daily labour for income are mostly vulnerable since missed
days mean no income. Heat reduces both physical capacity and work efficiency and thus tasks that

should take two hours often take four raising costs while productivity decreases.

“I estimated to harvest 20 maunds of paddy, but got only 15 maunds for reduced work capacity of
labours in heat” - IDI 101

4b. Debt and financial coping

Most of the farmers described debt as a persistent psychological burden as they depend on loans to
survive while continuing to feel anxious into the following harvest season. Harvest failure and poor
market value leads to recurring cycles of debt and financial stress for farmers. While some reported

adjusting daily spending others mentioned avoiding loans for fear of repayment pressure.
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Theme 5: Stigma & social responses
5a. Normalization and denial of mental distress

Respondents did not describe their emotional distress as mental health problems or concern rather
they describe it as normal consequences of poverty and heat. This normalization prevents help-

seeking or active effort of coping strategies.

“To whom can we open our hearts!? What'’s the point of telling anyone about our suffering!” - IDI

101
5b. Social ridicule and community judgment

Both male and female respondents expressed that emotional vulnerability is not well appreciated

and further invites mocking, blame and social neglect rather than support from the community.

“People mock, make fun, and condemn us saying our situation is the result of our own actions and

the consequences of our deeds.” - IDI 102
Theme 6: Gendered dimensions of heat stress
6a. Women's unpaid burden

For women domestic responsibility continues regardless of physical or emotional toll as work never
stops despite heat exhaustion. Also, their role is not always limited to household chores and children

as sometimes it extends to helping with harvests after bringing it home during peak season.

“Working for my children and husband I don’t feel emotionally distressed, even if the chores take a
toll on me, I don’t feel helpless.” - IDI 105

6b. Silencing women’s voice

Women could not express their opinion or distress without hesitation as husbands mostly
dominate or interrupt interviews. Some women were scared to participate without their husband's
consent. In one interview, husbands attributed his wife’s symptoms of emotional distress to inherent

character flaws.
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“Most women are not self-reliant so they cannot share their emotional or mental distress" - KII 101
Theme 7: Mental health and service gaps
7a. Mental health awareness gap

The community as a whole lacked mental health awareness and failed to acknowledge its heat related
effects. Although irrespective of gender, occupation, and ethnicity mental health is a concern, the

ethnic minority group of Niamatpur mostly suffers the most.
"Adibashi women are mostly unaware about mental health and suffer the most"- KII 101
7b. Absence of mental health service

BHP mental health programme manager noted a 92% national treatment gap and CHW of BRAC
Niamatpur mentioned mental health programme has not reached in the area. Also, no respondent has
ever accessed or referred to a mental health service for screening and treatment. The community
clinics have no mental health service provision and nearest specialized service is available in

Rajshahi.
7b. Informal mental health support

Respondents reported seeking relief by sharing emotional distress with community members. When
distress becomes unbearable, family members, neighbours, and peers become the support system.
Women engage in informal chat with female neighbours while men socialize with friends or peer

groups at bazaars.

Despite the absence of formal mental health services, CHWs provide incidental emotional support.
CHW of BRAC Niamatpur described community members feeling 'lighter’ after sharing with her
during household visits. However, this informal support is unskilled, unstructured, and

unsupervised.

Theme 8: Community demand

8a. Infrastructure
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Almost all the respondents demanded shaded areas, accessible clean drinking water and resting
spaces near fields and community hubs. Few respondents emphasized on tree plantation for cooling

space and shade in this region.
8b. Heat alert systems

Mosque announcements or miking emerged as the single most recommended channel for heat
warnings while mobile alerts were considered secondary as it would exclude those without
smartphones. BRAC household meetings are further considered to be complimentary for women for

their specific role and needs.
8c. Alternate income source

Some respondents (both men and women) advocated for local alternative employment opportunities
to reduce agricultural heat stress. Union Parishad Member of the community also advocated for

home-based employment to empower women and reduce dependency.

Based on the Consolidated Framework for Implementation Research (CFIR) 2.0, the barriers and
facilitators of implementing BHP mental health program in Niamatpur, Naogaon are mapped below
across all five dimensions. In the result, barriers and facilitators of each dimension are separately

illustrated and the complete CFIR table is included in the appendix.

Note: CHW = Community Health Worker;, MH = Mental Health; PHQ-4 = Patient Health
Questionnaire-4;, UP = Union Parishad; M&E = Monitoring and Evaluation

Innovation:
Dimension | Concept Facilitators Barriers
Element
Source Integrating within -

BRAC's  established
primary health care
service in Niamatpur.
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Innovation

Evidence- Pilot study and scaled | No validated screening tool of MH for
Base up in other rural | heat stress.
districts of Bangladesh. | PHQ-4 not tailored for heat related MH.
92% national MH treatment gap as per
BHP MH program manager.
No evidence for community-based MH
provision in Niamatpur.
Adaptability | CHW model adaptable -
for MH screening and
referral in Niamatpur.
MH program can be
adapted with existing
services; e.g. antenatal
care, climate-sensitive
disease screening in
Niamatpur.
Trialability | The existing health -
services of BRAC in
Niamatpur can serve as
a small-scale testing
platform of MH
program without new
infrastructure or
manpower.
Complexity - Heat and MH integration is multi-
sectoral.
The PHQ-4 tool requires modification
of the heat MH connection and its
stressors.
Cost - Training costs of CHWs for MH

screening and referral.

Costs for designing a modified MH
screening tool.

Specialist (phycologist/psychiatrist)
follow-up and medication costs are
unaffordable for daily-wage workers.
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Outer Setting:

Dimension | Concept Facilitators Barriers
Element
Critical - During Ramadan, farmers collapsed
Incidents from heat exposure during work but
refused to break their fast.
Local - Mental illness equates with madness.
Attitudes Social ridicule and mockery of
emotional vulnerability.
Women's emotional distress s
attributed to inherent character flaws
rather than heat related stressors.
Outer
Setting Local - Located in Barind region and heat is
Conditions extreme for deforestation and sparse

shading.

Temperatures perceived higher than a
decade ago.
Occupational  heat for

agriculture-based livelihood.

exposure

Sleep deprivation and compromised
productivity for load-shedding at
night.

Partnerships &

BRAC health services

Farmers perceive BRAC's role mostly

Connections are  available at | limited to microcredit loans.
community and | No community level MH screening
upazila  level  in [ and referral service.

Niamatpur.
Policies & | National MH strategy -
Laws acknowledges  92%
MH treatment gap.
Financing - No funds allocated for BHP MH

program in Niamatpur.
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External Former UP member | Women are not independent in their
Pressure willing to mobilize | decision-making; husbands or other
community  support | family members control their choices.
for the MH program.
Inner Setting:
Dimension | Concept Facilitators Barriers
Element
Structural - Community clinics services are
Characteristics limited to providing basic
medicines.
No MH counselling space in the
community.
No community level trained staff
for MH awareness and service.
No safe space for women’s MH
discussion.
Gendered power dynamics is a
Inner
] structural gap for women.
Setting
Relational BRAC CHWs are trusted -
Connections in the community and
have an intrinsic
network.
Communications | Mosque announcements | Mobile alert system is not
and miking reaches | inclusive.
everyone.
BRAC household
meetings can  target
women for their gendered
role.
Culture - Emotional suppression is the norm

of the community. Emotional
distress is attributed to personal
weakness rather than heat related
stressors.
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Community has no shared belief
or strategies for mental wellbeing.

Available
Resources

No dedicated MH funding, health
workers, or counselling space in
Niamatpur.

Access
Knowledge
Information

No level MH

awareness available in Niamatpur.

community

No access to information on heat
related MH stressors.

No community level MH support
available.

The concept of taking mental
health service is not established in
the community.

Individuals:

Dimension

Concept
Element

Facilitators

Barriers

Individuals

Capability

CHWs of BRAC Niamatpur untrained
to provide psychosocial support or
screen MH using the PHQ-4 tool.

Opportunity

service
CHWs.
financial

Extreme heat obstructs
delivery for
Women lack mobility,
autonomy, and safe spaces.
Male presence suppresses women’s
emotional disclosure.

Facility level service uptake is lower
for community members during

extreme heat events.

Motivation

CHWs are

highly

motivated and already

provide

incidental

psychosocial support.

Emotional distress or vulnerability is
suppressed and normalized.
Help-seeking seemed purposeless as
no structured support available.
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Opinion
Leaders

Community leaders
willing to  support
through community

meetings and awareness
sessions.

Implementation Process:

Dimension Concept Facilitators Barriers
Element
Assessing - No community level MH
Needs service needs assessment done.
No community level MH
literacy or heat related MH
burden assessment done.
Planning - No BHP MH  program
implementation plan in progress
for Niamatpur
Implementation Engaging BRAC CHWS are )
Process available in Niamatpur
and have strong
community engagement.
Doing BHP's proven MH -
program model can be
implemented using
existing health services in
Niamatpur.
Reflecting & - No M&E plan for MH program
Evaluating evaluation in Niamatpur.
No baseline data of MH
available for post-
implementation comparison.
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Chapter 5: Discussion

=  Summary of Key Findings

The mixed-method study explored the seasonality of depression among adults and perceived mental
health effects of extreme heat. The study further explored barriers and facilitators of implementing

the BHP mental health program in Niamatpur, Naogaon.

Quantitative findings showed depression of adults increased from 8.1% in winter to 12.5% in
summer. Females had higher prevalence of depression in both rounds. In summer, depression almost
doubled among women (16%) than men (8.3%). Depression prevalence notably higher in summer
than winter for all occupations. Unskilled labour had the highest prevalence of depression in summer
at 21.3%. The unemployed carried the burden of depression in both winter (10.7%) and summer

(14.9%). Agricultural workers' depression almost doubled from 6.5% in winter to 11.9% in summer.

Qualitative exploration highlighted normalization of extreme heat as a part of life and
livelihood. Community people are not consciously worried about this rising concern. Extreme heat
affects their mental wellbeing through physiological symptoms and socioeconomic factors and is
mostly perceived as a lived crisis. While the whole community struggles with mental health in
extreme heat, it disproportionately affects outdoor workers and women. Farmers and day labourers

bear the burden of extreme heat for their occupational exposure and women for their gendered role.

The existing gap of mental health service in the community is evident. Although BHP has developed
a national mental health program, it is yet to reach Niamatpur, Naogaon. However, the BHP mental

health program is not targeted for the mental health effects of extreme heat.
= Discussion of Findings

Overall, the sociodemographic profile of the community is homogenous where respondents are
predominantly working adults with a low to moderate level educational profile, while wealth quintile

indicates a balanced representation.
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Although the gap is very minimal between monthly expenditure and income, median expenditure
being lower than income suggests saving characteristic of households. More than half the households

relying on loan reflect financial vulnerability of the community.

The high burden of chronic disease in both rounds is a concerning factor, as it may trigger
vulnerability to heat-related illness and further contribute to psychological distress. Heat exhaustion
increased in summer due to heat exposure and no heatstroke in winter followed by six cases in

summer implies the risk of extreme heat.

Increased OOPE for health in summer could possibly due to the increase in heat-related illnesses.

These figures indicate a considerable financial burden of health expenditure for vulnerable
households.

Air quality improvement in summer may reflect seasonal variation in pollution between the two data

collection periods.

The increased prevalence of depression over 4 percent in summer suggests that psychological
distress worsened over the surveillance period. This pattern is worth further investigation, as it may
reflect the effects of heat exposure, socioeconomic stress, or seasonal factors between data collection
rounds. Although depression increased in summer for both males and female, however it remained
significantly higher among women. The finding is also aligned with household workers showing a
notable burden. For agricultural workers, depression prevalence almost doubled between rounds as

they likely have greater economic crisis and occupational heat exposure.

Qualitative exploration contextualised the quantitative patterns of depression with description of
'dejected' mind and loss of motivation during extreme heat. Qualitative findings indicate that heat
exposure contributes to poor mental well-being through occupational and socioeconomic factors.
Women and outdoor workers bear the burden of poor mental health in extreme heat for their work
environments and gendered role, which reflects findings of other studies (Florez-Acevedo et al.,
2025). Emerging factors of mental vulnerability to extreme heat are low socioeconomic status,
insufficient rest breaks, lack of access to fluids, and inadequate heat protection. Prolonged exposure
to extreme heat increases physical and mental strain of farmers and day labourers, which is consistent

with a recent meta review (Thiel et al., 2025). Hence, working space for low-wage outdoor workers
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and housewives requires attention in rural area, as heat exposure is projected to increase with climate

change (Florez-Acevedo et al., 2025).

To cope with heat related poor mental health, first understanding and recognizing it is crucial (Rony
& Alamgir, 2023). However, the community is yet to understand and acknowledge the mental health
toll of extreme heat. Mental health is not considered as a health concern requiring treatment. Social
culture of ridicule further makes emotional supersession the defensive norm of the community.
Moreover, gendered power dynamics are a structural barrier to mental health support for women.
While social isolation indicates psychological withdrawal, community engagement further suggests

varied coping strategies of respondents.
= Strengths of the Study

Several aspects of this study strengthen its findings. The sample ensuring maximum variation
(gender, occupation) allows patterns to be identified across groups rather than within a single

population.

The triangulation of quantitative and qualitative findings provides -cross-validation and
contextualization of key findings. When a pattern identified in quantitative surveillance is confirmed

by qualitative context, the finding becomes more credible.

Finally, the study's focus on an under-researched setting itself is a strength. The Barind region of
Bangladesh lacks focused research on heat, livelihoods, gender and mental health. Hence, the study

fills a critical gap of policy relevant findings.
= Limitations of the Study

Limitations of the study should be acknowledged when interpreting the findings. The sample is
drawn from a single upazila hence findings does not represent the whole Barind tract or rural
Bangladesh. The study cannot be replicated to other settings without thoughtful consideration of

methodological gap and contextual factors.

Seasonality is used as a proxy for heat exposure instead of direct measurement of heat. The study
does not observe any causal link of heat and depression, rather observes variation of prevalence by

gender and occupation in heat exposed season.
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Qualitative exploration has scope for recall bias as respondents were asked to share experiences of
recent extreme heat events. The study intended to explore community perception by using non-
clinical term of mental health and framing questions about lived experience. Given the community
perception against disclosing emotional distress, mental health effects of heat exposure could be

under reported particularly for women.
= Implications for Public Health Policy and Practice

The findings of this study have substantial implications for public health policy, mental health

programme design, and future research in the contexts of heat-vulnerable rural communities.

Further research is essential to better understand the direct and indirect effects of extreme heat on
mental health of women (Kiinzel et al., 2025). LMIC context specific research method is required to

understand factors affecting women’s mental health during extreme heat (Kiinzel et al., 2025).

Moreover, mental health needs to be integrated into heat related health policies as heat-health action

plans worldwide has a systemic policy gap for mental health (Stewart-Ruano et al., 2025).

Social determinants such as gender, income, occupation, housing, and working environment
triggering mental distress during extreme heat must be explored in detail for targeted mental health

program (Florez-Acevedo et al., 2025).
Chapter 6: Conclusion and Recommendations

6.1 Conclusion

The study concludes that extreme heat exposure is a mental health concern for the vulnerable adults
of Niamatpur, Naogaon. While women bear the disproportionate burden of heat mental health toll,
outdoor workers' mental wellbeing is affected due to prolonged occupational exposure and financial
strain. Although the community is vulnerable to extreme heat for geographic location, no heat mental
health action plan is in place for the vulnerable adults. Nonetheless, the community does not
acknowledge the significance of mental health effects of extreme heat for their lack of awareness.

Community reliance on informal unstructured mental health support as coping strategies further
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signifies the service gaps. Although BHP mental health program is nationally scaled up it has not

implemented in Niamatpur, Naogaon.
6.2 Recommendations

The study fills a critical gap as the findings can inform future research, policy, and program design.
Although mental health effects of heat is a relatively recent finding, future research has the potential
to explore causal pathways and measure heat exposure directly. Contextual mental health stressors
should be kept in mind for targeted policies and program design. Moreover, mental health needs to

be integrated and emphasized into heat related health policies.

The findings further highlight that the community needs to be empowered to cope with physical,
financial, and emotional stressors of extreme heat, for which infrastructure, heat alert system, and
alternative income should be prioritized. Moreover, mental health burden of women should be
explored further in similar context for their unique gendered role and social position. Finally, the
study illustrating mental health service gap of the community demands focused mental health

intervention targeting the heat mental health toll.
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Appendix A: Consolidated Framework for Implementation Research (CFIR) Table

Table 8: Barriers and facilitators of implementing BHP mental health program in Niamatpur,

Naogaon identified through CFIR 2.0 framework.

Dimension Concept Facilitators Barriers
Element
Innovation Source Integrating within BRAC's -

established primary health

care service in Niamatpur

Evidence-Base

Pilot study and scaled up in
other rural districts of

Bangladesh.

No validated screening
tool of MH for heat
stress.

PHQ-4 not tailored for
heat related MH.

92%  national ~MH
treatment gap as per BHP
MH program manager.
No evidence for
community-based MH

provision in Niamatpur.

Adaptability

CHW model adaptable for
MH screening and referral in
Niamatpur.

MH program can be adapted
with existing services; e.g.
antenatal  care, climate-

sensitive disease screening in

Niamatpur.
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Trialability

The existing health services
of BRAC in Niamatpur can
serve as a small-scale testing
platform of MH program
without new infrastructure or

manpower.

Complexity

Heat and MH integration
is multi-sectoral.

The PHQ-4 tool requires
modification of the heat
MH connection and its

stressors.

Cost

Training costs of CHWs
for MH screening and
referral.

Costs for designing a
modified MH screening
tool.

Specialist
(phycologist/psychiatrist)
follow-up and medication
costs are unaffordable for

daily-wage workers.

Outer Setting

Critical

Incidents

During Ramadan,
farmers collapsed from
heat exposure during
work but refused to break

their fast.
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Local Attitudes

Mental illness equates
with madness.

Social  ridicule  and
mockery of emotional
vulnerability.

Women's emotional
distress is attributed to
inherent character flaws
rather than heat related

stressors.

Local

Conditions

Located in Barind region
and heat is extreme for
deforestation and sparse
shading.

Temperatures perceived
higher than a decade ago.
Occupational heat
exposure for agriculture-
based livelihood.

Sleep deprivation and
compromised
productivity for load-
shedding at night.

Partnerships

Connections

&

BRAC health services are
available at community and

upazila level in Niamatpur.

Farmers perceive
BRAC's role mostly
limited to microcredit

loans.
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No community level MH
screening and referral

service.

Policies & Laws

National MH  strategy
acknowledges 92% MH

treatment gap.

Financing - No funds allocated for
BHP MH program in
Niamatpur.
External Former UP member willing | Women are not
Pressure to mobilize community | independent in their
support for the MH program. | decision-making;
husbands or other family
members control their
choices.
Inner Setting Structural - Community clinics
Characteristics services are limited to

providing basic
medicines.

No MH counselling
space in the community.
No community level
trained staff for MH
awareness and service.

No safe space for

women’s MH
discussion.
Gendered power
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dynamics is a structural

gap for women.

Relational BRAC CHWs are trusted in -
Connections the community and have an
intrinsic network.
Communications | Mosque announcements and | Mobile alert system is not
miking reaches everyone. inclusive.
BRAC household meetings
can target women for their
gendered role.

Culture - Emotional suppression is

the norm  of the
community.
Emotional distress is
attributed to personal
weakness rather than heat
related stressors.
Community has no
shared belief or strategies
for mental wellbeing.

Available - No  dedicated @ MH

Resources funding, health workers,
or counselling space in
Niamatpur.

Access to - No community level MH

Knowledge & awareness available in

Information Niamatpur.
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No access to information
on heat related MH
stressors.

No community level MH
support available.

The concept of taking
mental health service is
not established in the

community.

Individuals

Capability

CHWs of BRAC
Niamatpur untrained to
provide psychosocial
support or screen MH

using the PHQ-4 tool.

Opportunity

Extreme heat obstructs
service  delivery  for
CHWs.

Women lack mobility,
financial autonomy, and
safe spaces.

Male presence suppresses
women’s emotional
disclosure.

Facility level service
uptake is lower for
community members
during extreme heat

events.
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Motivation

CHWs are highly motivated

and already provide

incidental psychosocial

support.

Emotional distress or
vulnerability is
suppressed and
normalized.

Help-seeking seemed
purposeless as no
structured support
available.

Opinion Leaders

Community leaders willing
to support through
community meetings and

awareness sessions.

Implementation

Process

Assessing Needs

No community level MH
service needs assessment
done.

No community level MH
literacy or heat related

MH burden assessment

done.

Planning - No BHP MH program
implementation plan in
progress for Niamatpur

Engaging BRAC CHWs are available -

in Niamatpur and have strong
community engagement.
Doing BHP's proven MH program -

model can be implemented
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using existing health services

in Niamatpur.

Reflecting

Evaluating

&

No M&E plan for MH
program evaluation in
Niamatpur.

No baseline data of MH
available  for  post-
implementation

comparison.

Appendix B: Data Collection Instrument

B1. Semi-structured Interview Guideline for IDI (Bangla)
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B2. Semi-structured Interview Guideline for IDI (English)
IDI Guideline:

Study Title: Seasonal Variation of Depression among Male and Female Adults and their Mental

Health Perception of Extreme Heat in Niamatpur, Naogaon: A Mixed-Methods Study

Date:

Interviewer name:

Notetaker name:

Interview starting time:

Interview ending time:

Interview settings: (Place, who were present)

Unique ID:
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Domain Questions Possible probes
A. 1. Name of interviewee (Only for
Demography contacting in the future if needed)
2. Age of interviewee
3. Sex of interviewee
4. Educational level
5. Occupation (Farmer, Day laborer,
Housewife, Other)
6. Duration of residence
7. Number of family members
8. Land ownership/cropping status: (Owner,
Tenant, Landless)
9. Primary earning member:
10. Presence of elderly, children <5, chronically ill members
11. Contact info (Take 1in the
information sheet if provide consent)
B. Housing 1. Housing type
environment 2. Floor
3. Wall
4. Roof
5. Ceiling
6. Cooling devices (Ceiling/table fan, others)
7. Ventilation (Window/other)
8. Shadow of tree/other over the roof
9. Distance of cooking space (Smoke comes inside the room/not?)
10. No of members living in the same room
C. 1. Which months would you | The months when you feel most
Introductory identify as summer months? | hot weather, unbearable heat
questions (Have summer months changed
over the years? Is summer
longer or less predictable now?)
2. Can vyou describe your | (Working hours and sleeping)
typical daily routine during
summer months? What part
of the day feels most
difficult? Why?
Can you remember a specific
3. How would you describe | year or incident when heat felt

heat in this area compared to | unusually severe?
5 or 10 years ago?

68



How does a typical summer
day affect your ability to
work and complete your
daily tasks?

What is your perception of
extreme heat/severe hot days
in summer?

Thinking about the last
severe summer (extreme heat
period), what were the

changes in your life and
household?

How does the extreme heat
period feel different for you
and your family, in terms of
daily life and mood?

Income, food, water, daily
chores, family dynamics

(Work availability, physical
comfort, general stress level,
family atmosphere) How does
your body and mind feel during
these days?

D. Extreme
heat-mental
health
perception &
lived
experience

Do you think extreme heat
has any effect on person's
mind and emotions?

What words or feelings
would you use to describe the
"summer mood" or "extreme
heat season mood"?

How long exposure to heat
affects your mental health?

Have you experienced poor
mental health symptoms

related to hot
weather/extreme heat? How
would you describe

them/share your experience?

Does extreme heat period
affect your mental health
more? Why? How does this
affect yourself or your role
in the family?

(Can it change how people
think, feel, or behave?)

Irritable, tired, hopeless,
restless, short-tempered, sad?

feel irritable, tired, hopeless,
restless, short-tempered

"sadness/hopeless"” "mental
stress" or "tension
Local terms (e.g., moner rog,

chinta, bhalo lage na)
(sadness, worry, or irritability)
Symptoms like not sleeping, not

wanting to talk or socialize,
tensed/worried/stressed/upset
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E. Gender and
occupation
specific lived
experiences &
coping
strategies

[Note: If the
respondent
complains
about an issue
or symptoms
move to
question 8 and
follow up
questions about
coping
strategies|

1. What are the sources of
worry or stress for you
during extreme heat?

Working environment

2. How does the loss of income
or work days due to extreme
heat affect you and your
family's well-being? What
happens with loans,
advances, or debts when
work is lost?

3. Can you describe the
experience of working under
the scorching heat for hours?
How does it make you feel by
the end of the day?

4. What happens to your hopes
and plans when crops fail or
work lost due to heat?

Gendered role

5. How do your responsibilities
(like  water  collection,

Money, health, children, water,
future uncertainty?

Arguments at home/Cutting
meals/Borrowing

money/Feeling like a failure?

Physically exhausted/Mentally
drained/angry/unable to enjoy
family time (note down the
symptoms)

Feelings about the future/Sense

of not being in control

More time/effort for water &
food /managing sick or irritated
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cooking, caring for children)
change during extreme
heat/t?

How does the struggle for
water and food security
during extreme heat make
you feel emotionally?

Does the tension within the
household (e.g., over
resources, idle  family
members) increase during
hot periods? How do you
manage it?

children/Cooking in intense heat

Constant worry, helplessness,
Burden of responsibility

More arguments with

spouse/children/in-laws

10.

11.

12.

When you feel overwhelmed,
sad, or stressed by heat
related problems, what do
you do to feel better?

Who do you talk to about
these symptoms?

What are the barriers to
coping well with the mental
stress caused by heat?

Do families or neighbors do
anything together during
extreme heat for collective
coping?

What are the available
mental health services in
community?
(formal/informal)

Rest, talk to someone, pray,
seek cooler place, any other
activity

Spouse, friend, parent,
neighbor, religious leader, or no
one

no time to rest, financial
pressure, no cool space, no one
who understands, stigma

Formal: Within health system &
NGO supported

Informal: Uthan  boithok,
kobiraj or counselor/others
if  YES:

Describe the
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13. Where do you go to seek help
for mental health symptoms?

14. In your community, how are
people viewed who are
struggling with persistent
mental health symptoms
(sadness or mental stress)? Is
it easy to talk about these
issues openly?

experience. Was it helpful?

If NO: Why not? (Cost, stigma,
not available, didn't think it was
for this)?

feelings of prolonged sadness,
anxiety, or inability to sleep
related to these stresses

blamed/Seen as
weak/Supported/ Hidden

F. Suggestion

(what else
could be done
and how)

1. If you could change one
thing about your
environment or daily life to
reduce the mental strain of
extreme heat, what would it
be?

2. What kind of support from

the community or local
government would make a
real difference?

3. How can information about

protecting both physical and
mental health during extreme
heat be best shared?

A cooler home, reliable water,
shaded workspaces, secure
income

Cool shelters, water points,
cash/work  programs, health
camps, community groups?

Through local leaders,
mosques/temples, mobile
messages, group meetings

G. Conclusion

Thank you for answering all the
questions. The information you have
given was really helpful. Is there
anything important about the link
between extreme heat and people's
mental well-being in this area that
we haven't discussed

The things related to this topic
but I've not asked you.

Anything you forgot to mention

B3.

72



B3. Semi-structured Interview Guideline for KII (Bangla)
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B4. Semi-structured Interview Guideline for KII (English)
KII Guideline: (Healthcare professionals & mental health program developers)

Study Title: Seasonal Variation of Depression among Male and Female Adults and their Mental
Health Perception of Extreme Heat in Niamatpur, Naogaon: A Mixed-Methods Study

Date:

Interviewer name:

Notetaker name:

Interview starting time:

Interview ending time:

Interview settings: (Place, who were present)

Name of interviewee: (Only for contacting in the future if needed)

Unique ID:

Introduction:
1. Can you please describe your current role/position in this organization?
2. How long have you been working in this role/position? [Have you worked in this area during

previous severe/extreme heat periods? (for SS/SK)]
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3.

Please describe mental health related programs or services your organization provides? (What

services are officially offered? What services actually function in practice?)

4. To what population or age groups does this program mainly provide service?

Context- mental health

1.

On average how many patients with mental health symptoms do you see per week or per day in
your work area/clinic? (for SS/SK)

(Among 10 adults, how many suffer from mental health disorder? Is there any difference between
this number among adult males and females? Is there any difference between this number
between summer and winter?)

What kind of mental health complaints/symptoms are people usually present with? What local
terms do people use to describe these problems?

Where does a person with mental health disorder go to seek health care in community? What is
usually the first step? What happens if that does not help?

What are the mental health screening services provided in your facility/program (if any)? (How
consistently are these services delivered? What happens when screening identifies a
problem?)

What are the mental health management services provided in your facility/program (if any)?

Barriers & facilitators

1.

Why are people with mental health disorders unable to seek appropriate care? What are the
community-level barriers and facilitators of seeking appropriate care for mental health
complaints?

What are the health-facility level barriers and facilitators of seeking appropriate care for mental
health complaints? [How does extreme heat affect facility functioning (staff fatigue, patient flow,
infrastructure)]?

What motivated your organization to initiate or develop this program or provide this service?
Why is this program or service not available in Niamatpur, Naogaon? (What makes Niamatpur
less prioritized than other areas?) Are there any specific barriers of implementing this service in

this region, if so, mention those?
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5. What new services can be integrated into the existing health system to provide appropriate care
for mental health disorders?

6. What are the barriers & facilitators of providing or implementing these new services (if any
suggestion)?

7. How to design and provide mental health service for Niamatpur, Naogaon so that community
level uptake is high, what are challenges to design or implement such service in this region?

Recommendation

1. What would be your recommendations to facilitate delivery of mental health service to
community people?

2. What components or population do you recommend to integrate into mental health service?

3. How to establish a referral system for seamless continuum of care for patients suffering from

mental health disorder?

Thank you for answering all the questions. The information you have given was really helpful. Is

there anything important about the link between extreme heat and people's mental well-being in this

area that we haven't discussed?

KII Guideline (Community/local leaders)

Study Title: Seasonal Variation of Depression among Male and Female Adults and their Mental

Health Perception of Extreme Heat in Niamatpur, Naogaon: A Mixed-Methods Study
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Date:

Interviewer name:

Notetaker name:

Interview starting time:

Interview ending time:

Interview setting (place, who were present):

Name of interviewee: : (Only for contacting in the future if needed)

Unique ID:

Introduction:

1.
2.
3.

Can you please describe your current roles and responsibility in the community?
How long have you been involved in this community role?

How would you describe your contribution to local community?

Extreme Heat

1.
2.

How has extreme heat affected daily life in this community?

What changes have you observed in livelihoods due to extreme heat? [different occupation,
gender] (food scarcity, water scarcity, loss of agricultural land, loss of work)

Which groups are most affected by extreme heat in this area? Why do you think so?

How is summer different from winter in terms of hardship, work, income/livelihood and crop

yield?

Mental health of community:

1.

Do people of this community suffer from mental illness and discuss about symptoms? (stress,
sadness, worry, family conflict, hopelessness)? Is this different during summer and winter?
What kinds of emotional or mental problems do people suffer from during extreme heat?
Among 10 adults, how many adults on average suffer from these mental health symptoms (Is
there any difference between men and women? Between summer and winter?)

How do people usually cope with mental health symptoms (stress/tension/worry) related to

extreme heat?
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Where do they seek help first — family, neighbors, community leaders, health
workers/professionals, NGOs, or traditional healers?

What role do community leaders ers play in supporting people to cope with the symptoms during
extreme heatt?

Are there any local/organizational initiatives to support people’s mental well-being during

extreme heat? (in collaboration with agriculture, water, livelihoods, or social protection)

Barriers & facilitators:

1. What prevents community people from seeking help for mental health problems? (stigma, cost,
distance, lack of awareness, or cultural/religious beliefs)?

2. Are there any existing community-level initiatives helping people to seek mental health care?

3. What are the barriers to introducing mental health services in this community?

4. What factors could facilitate acceptance and uptake of mental health services in this community?

Recommendations:

1. What would be your recommendations to implement mental health support in the community?
(Which population or age groups should be prioritized)?

2. What kind of mental health awareness and services do community people need in this area ?

3. How can community leaders contribute to the community to reduce mental health burden?

Thank you for answering all the questions. The information you have given was really helpful. Is

there anything important about the link between extreme heat and people's mental well-being in this

area that we haven't discussed?

APPENDIX C: Informed Consent Form

C1. Information Sheet & Consent Form (Bangla)

oYjAq

SINT: SIAIEIS] SIS/, SN 1 R Aom @32 S Jre (o7 &4 aFs Fol o) 2R (262 (AF
goIfR | S SR @3 RIFER o BRI “fRaeeyg, Tesfice [Taser agfefes sifdad ¢ At Jgor

80



Toig S AT AOI Soleifah: ATl e-orafod sicama” A aalh sl 2w sz | @3 sl e (e
CRISNTT AT @2 JIRF (ST o1 5 FoT ] SARfere (2e12d @935 Hre s sfivifers zoz |
ifaiet w1 [Calfthreet =99

BT @3 AR S ZCAT FHRIS7F, F8alts AlaEmE W0 Agfofes Rator 2 gemt 741, TR Jgor ToF
I SIRCN &SI TS TR AT 8 (NP (FIHET Sl 1 G2 A0 T 265 ACAAC 72F ¢ Afoqas
g ten e i

SRR (Aol A AT (IS GFG2, AT SIAS GIell, ST G2 (NPT (SRS
A BRI IS M2 MPRET Gl T, SR AET Sfeeeo! @ (25 TARASIF SR F1 ;MBI 20F 1|

i SR Bl TS oI F90eT 2l 8o—vo FIfGT Gl AFFIRFR azet T3t 2@ | FARFT SRpRe FC3 O 78T

o~

91 20 G2 AT S (R T GG fCOReR M ot (d 41 2071

SR A 92 NI SRALZCR (FICAT 2fSTF GBI (72| OCF TN TN SRS U2 AP A &
THTTNN @ SR TR TF 25 2IEE @ IBIRC T FA |

AFRATF: 93 NN AL &) (FICAT 470 SN A e a1 263 1]

JfF: @3 MIFAT TR FCT FPAR 2R I TR Ffod (@I IR (731 g MREUN 2 F1 209 A, QA
AN AN SHECS (TS A | S B3 (AR AT TS A1 TS 2MCe @32 SN Ha@s e
BRI IS

COANHAATST @ ATIET CHAT AT 2 242 7R (FIAT @S AP 027 (A5G 1 203 11| 2ifSTh Sresiarzeridia
Teq Gl 38T SBGT AKGCH 70 30| @ 2 SR G THRCADT (13) FRAST (8 209 A, O
CRICA! feare 2T e Sl 20T 1| 7P O HLFR CHIHCS APTSAG-7["FO P12 Hehel Fel 20T 992 BYAq
AT T ST AT TP 210 | SRS AR SeHeze IR #faby *ies w41 I I3 (I ©27 2
FA 2 A

SIRMAZCNA CTPRIGAASL: @3 oITTAT Seiaze 75 (FRICRRERE | (I 2 5i 1 IMRIGFOT (3] AFRFR
BEAPTRA (CRICAT T A S2*a7el AOTRIR FACO AR | @ @FR 02 72EZ I 20T @R TP APFRIF B
S TR, SRHZORPIA S SLHaRe ASTRIF FACS ARCI |

CTONCASN: ST T2 (PICAT & APCET (AN Tt BRI AW, (F: 0595b-d3v9¢¢ | (=fod R ey
I 35T ST (6 (IRB), (FIN: +50d559995dS, 3C93eT: irb-jpgsph@bracu.ac.bd |

sfooq

SRR AT fRarTesjr, Feslite [Aasen Agfefes sifdasa ¢ I Jgoia Saia Sig JHTIT 9o Sotetfa:
aFh F-ormfen sicamen

81



e A 9T R weNER TS B, SHAR P WHANE AR/l = emi el

A & ARSI STS (76 TR SIs (2 Oz O
A [ SN 92 IR A SRS (qe? Ozt O
A [ 2R Cofet Safs (ue? Ozt O
WA & 2RGTE (R FI- SRS (77 Ozt O
A & SRATCS O AT Gy R S Ozt O

I 2jf 77, CaPICre 797 forg:

SR F (T 24 @iR? Ozt O

T o AP, forg:

APFRIIFAZORFIRE FI: TGIMTSIF I:
APFRFIFAZOI T4 [CESIERIKE SO E R
Sifa; SifRa:

C2. Information Sheet & Consent Form (English)

Information Sheet

Introduction: Greetings, my name is Sinthia Masud, and I come from Brac James P Grant School
of Public Health. I am conducting a study as part of my MPH thesis on "Seasonal Variation of
Depression among Male and Female Adults and their Mental Health Perception of Extreme Heat in
Niamatpur, Naogaon: A Mixed-Methods Study" in collaboration with Brac Health Program,

funded by MPH team, Brac James P Grant School of Public Health.

Serial no.: [Protocol number]

Aim: The study aims to compare seasonal prevalence of depression among adults, to explore
perceptions and coping strategies of mental health effects of extreme heat, and to identify perceived
implementation barriers and facilitators of mental health interventions in the Niamatpur, Naogaon.

Justification of participation: It is important to interview the participants to explore perception,

and coping strategies along with implementation barriers and facilitators, otherwise real insights
would not be understood.
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Procedure: If you provide informed consent, an interview around 40-60 minutes would be
conducted. The data would be collected using guidelines and responses would be recorded using a
recording device with informed consent of participants.

Benefits of participation: There is no direct benefit from participating in this study. However,
findings will help design targeted interventions that can benefit people of this area.

Compensation: Respondents would not receive any compensation for participating in the study

Risk: You do not have any risk of being physically or mentally harmed if you participate in this
study. I may ask you some sensitive questions, which may make you a bit uncomfortable. However,
if you wish not to answer any such sensitive or personal question, please let me know, and I will
respect your decision

Confidentiality and anonymity: Personal identifiable information would not be recorded during
data collection process and response would be anonymized with unique ID. For translation of audio
notes, Al assistance would be taken. However, no personal identity would be revealed to Al. Data
would be analyzed with a unique ID and would be stored in password protected files in the
organization’s cloud storage, of which only the research team would have access. The collected data
would be used for publication in the future, but participants' personal identifiable information would
not be disclosed.

Nature of participation: Participants are free to choose to participate without any pressure or
coercion, their decision will not create any problems for them. The participant can withdraw from
the study at any point during the interview. But after the data is collected and the investigator leaves
the interview spot, the participant can no longer withdraw.

Contact information: If you have any further query about the research project, then please contact
Sinthia Masud through 01798121755. For ethical concerns, can contact the Institutional Review
Board: + 801993379512. Email: irb-jpgsph@bracu.ac.bd)

Consent Form

Title of the study: Seasonal Variation of Depression among Male and Female Adults and their
Mental Health Perception of Extreme Heat in Niamatpur, Naogaon: A Mixed-Methods Study

If you agree to participate in this study, please confirm by putting your signature/thumbprint.

Thank you for your cordial cooperation.

Do you give permission for the interview to be audio recorded? Yes No
Please note that at any point during the interview, you can ask the
interviewer to turn off the recording device.

) . o
Do you give permission to share your findings? Yes No
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Do you give permission to take photos?

Do you give permission to share the photos?

Do you give permission to contact you again for data collection?

If yes, share contact no:

Do you have any question?

State the question if yes:

Interviewer name:
Interviewer signature:

Date:

Respondent’s name:

Respondent’s signature/thumbprint:

Date:

Yes

Yes

Yes

Yes

No

No

No
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