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Abstract
Background: Climate change poses a significant global health risk, affecting
ecosystems, economies, and human well-being. In Pakistan, one of the countries
most vulnerable to climate hazards, desert regions like Sindh are particularly
impacted by frequent extreme weather events, with dire mental health
consequences for local populations.
Objective: This study aimed to assess the psychological impacts of climate
change on vulnerable populations, focusing on anxiety, depression, and stress.
Methods: A cross-sectional survey design was used to collect data from 280
participants, including low-income groups, agricultural workers, and women.
The Generalized Anxiety Disorder-7 (GAD-7), Patient Health Questionnaire-9
(PHQ-9), and Perceived Stress Scale (PSS) were utilized to assess anxiety,
depression, and stress levels. Data were analyzed using descriptive and
inferential statistics, controlling for socio-economic factors, using SPSS.
Results: The results revealed high levels of psychological distress among the
participants. Specifically, 53% experienced moderate to severe anxiety, 60%
suffered from moderate to severe depression, and 86% reported moderate to
high stress. Exposure to climate-related stressors, including droughts and
heatwaves, was strongly correlated with these mental health issues, with
individuals from low-income backgrounds reporting significantly higher distress
levels.
Conclusion: Climate change has a profound mental health impact on
vulnerable populations in Sindh, requiring urgent mental health support and
resilience-building interventions.
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Introduction
Climate change is increasingly seen as a major global health issue. It impacts not
only ecosystems and economies, but also human emotional well-being. Pakistan
is one of the top nine countries most at risk from climate hazards. It ranks fifth
for extreme weather events between 1999 and 2018. Over the last twenty years,
the country has faced 152 extreme events, leading to nearly 10,000 deaths and
$3.8 billion in economic losses. Sindh’s desert belt, including Tharparkar, has
been hit hard. This area regularly suffers from droughts, high temperatures, and
ongoing water shortages.[1]
The mental health impacts of climate change include anxiety, depression, PTSD,
and eco-anxiety. These effects are documented, particularly among economically
disadvantaged groups. [2][3] In rural Pakistan, the impact is especially
noticeable among women and children. Rural women often handle household
survival alone when men migrate for work. This situation creates significant
psychological stress. Studies show that 72% of these women experience stress,
68% have anxiety, and 56% suffer from depression. [4] Environmental hardships,
poor access to healthcare, and social isolation make their situation even worse. [5]
Children are also very vulnerable. Climate-related disasters lead to PTSD, sleep
problems, anxiety, and learning difficulties in children.[6][7] These issues
threaten their growth and long-term mental health. As droughts and
environmental instability worsen, many families must migrate seasonally. This
movement disrupts community bonds and contributes to feelings of loss and
social breakdown.[1]
Farming communities, low-income families, and indigenous groups face
combined challenges, including environmental stress, food scarcity, malnutrition,
and limited healthcare access. All these factors weaken mental resilience.[5] In
areas severely impacted like Thar and Umerkot, rising temperatures and
droughts have also been linked to higher rates of aggression, domestic violence,
and suicide.[2]
Despite rising concern, there is little community-focused research on climate-
related mental health in desert regions of Pakistan. We urgently need integrated
climate adaptation strategies that focus on mental resilience and mental health
support services.[3][8]
Climate change severely affects mental health in vulnerable desert communities
of Sindh, yet local data is scarce. This study aims to assess anxiety, depression,
and stress among low-income groups, women, and children using validated tools,
and to examine links with climate-related stressors. The goal is to inform
targeted mental health support and resilience planning.
Methods
This quantitative study aimed to explore the psychological impacts of climate
change on vulnerable populations in the desert regions of Sindh, Pakistan. The
research utilized a cross-sectional survey design to collect data from individuals
living in these regions who were identified as being particularly vulnerable to
climate change, including those from low-income communities, agricultural
workers, and women.
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The key psychological outcomes assessed in this study included anxiety,
depression, and stress levels, using validated scales such as the Generalized
Anxiety Disorder-7 (GAD-7), the Patient Health Questionnaire-9 (PHQ-9), and
the Perceived Stress Scale (PSS). Climate change-related variables, such as
frequency of extreme weather events (droughts, heatwaves, etc), temperature
changes, and environmental degradation, were also considered in the analysis.
A stratified random sampling method was used to select participants, ensuring a
diverse representation across different age groups, genders, and socioeconomic
backgrounds. Descriptive statistics, including frequencies and percentages, were
used to summarize the demographic data and psychological health outcomes.
Inferential statistics, such as Pearson correlation and multiple regression
analyses, were employed to explore the relationships between exposure to
climate change stressors and psychological distress among the participants.
Potential confounders, including pre-existing mental health conditions, socio-
economic status, and access to social support, were controlled for in the analysis.
The study also conducted a series of interviews to provide contextual
understanding of the experiences and perceptions of the affected populations,
complementing the quantitative data. All ethical considerations were adhered to,
with informed consent obtained from all participants.
Results
The results section of this study presents the demographic characteristics of the
280 participants, along with an analysis of the relationship between climate
change and psychological impact. The sample consisted of diverse age groups.
Table 1 provides a comprehensive overview of the demographic characteristics
of the study sample, consisting of 280 participants. The majority of participants
were between the ages of 30 and 44 years (42%), followed by those under 30
years (23%), and an equal distribution (17.5%) in the 45-59 years and 60+ years
age groups. The sample had a gender imbalance, with 42% females and 58%
males. Educationally, 50% of participants held a bachelor’s degree, 25% had a
Master's, and 25% had a High School education. In terms of occupation, 71%
were employed, and 29% were unemployed. Regarding income, 50% of
participants were in the medium-income bracket, 32% in the low-income
category, and 18% in the high-income group. This demographic profile suggests a
younger, predominantly male, educated, and employed sample, with a mix of
income levels that may influence the study's findings.
Table 1: Demographic Variables of the Study Sample
Variable Category Frequency Percentage
Age Group < 30 years 64 23%

30-44 years 118 42%
45-59 years 49 17.5%
60+ years 49 17.5%

Gender Male 162 58%
Female 118 42%

Education Level High School 70 25%
Bachelor's 140 50%
Master's 70 25%

Occupation Employed 200 71%
Unemployed 80 29%

Income Level Low 90 32%
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Medium 140 50%
High 50 18%

The Generalized Anxiety Disorder-7 (GAD-7) scale assessed the participants'
anxiety levels. As presented in Table 2, 18% of participants reported minimal
anxiety (GAD-7 score 0-4), 29% exhibited mild anxiety (scores 5-9), 32%
experienced moderate anxiety (scores 10-14), and 21% had severe anxiety (scores
15-21). These findings suggest that a significant proportion of the study
population suffers from moderate to severe anxiety, indicating a considerable
mental health burden due to climate-related stressors in this vulnerable
population.
Table 2: Anxiety Levels (Measured using GAD-7)
GAD-7 Score Range Frequency Percentage (%)
0-4 (Minimal) 50 18%
5-9 (Mild) 80 29%
10-14 (Moderate) 90 32%
15-21 (Severe) 60 21%

The Patient Health Questionnaire-9 (PHQ-9) was used to measure the
depression levels of the participants. The results, as shown in Table 3, revealed
that 14% of participants had minimal depression (PHQ-9 score 0-4), 25%
experienced mild depression (scores 5-9), 36% had moderate depression (scores
10-14), 18% were severely depressed (scores 15-19), and 7% exhibited very severe
depression (scores 20+). These findings suggest a high prevalence of depression
among participants, with nearly 60% reporting at least moderate to severe levels
of depression.
Table 3: Depression Levels (Measured using PHQ-9)
PHQ-9 Score Range Frequency Percentage (%)
0-4 (Minimal) 40 14%
5-9 (Mild) 70 25%
10-14 (Moderate) 100 36%
15-19 (Severe) 50 18%
20+ (Very Severe) 20 7%
The Perceived Stress Scale (PSS) measured participants' overall perceived stress.
As shown in Table 4, 14% of participants reported low stress (PSS score 0-13),
54% experienced moderate stress (scores 14-26), and 32% reported high stress
(scores 27+). The majority of the participants (86%) were found to be
experiencing moderate to high levels of stress, which reflects the heightened
pressure of dealing with environmental stressors such as droughts, heatwaves,
and food scarcity.
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Table 4: Stress Levels (Measured using PSS)
PSS Score Range Frequency Percentage

(%)
0-13 (Low Stress) 40 14%
14-26 (Moderate) 150 54%
27+ (High Stress) 90 32%

The analyses indicate that the psychological distress (anxiety, depression, and
stress) experienced by the participants is strongly correlated with exposure to
climate-related stressors, such as extreme weather events, temperature changes,
and environmental degradation. Participants who had more frequent exposure to
these stressors reported higher levels of anxiety, depression, and stress,
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underscoring the direct mental health consequences of climate change in
vulnerable populations.
While the study controlled for potential confounders such as socio-economic
status, pre-existing mental health conditions, and social support, the results
reveal that low-income participants and those with limited access to healthcare
reported significantly higher levels of psychological distress. These findings
suggest that socioeconomic vulnerability amplifies the mental health impact of
climate change, as individuals in lower income groups face compounded
challenges related to environmental degradation and lack of resources to cope.
Discussion
The findings of this study highlight the significant psychological toll that climate
change imposes on vulnerable populations in the desert regions of Sindh,
Pakistan.
The study revealed a high prevalence of mental health challenges such as anxiety,
depression, and stress, with substantial correlations between these psychological
outcomes and exposure to climate-related stressors, including extreme weather
events, droughts, heatwaves, and environmental degradation. Specifically, 53%
of participants experienced moderate to severe anxiety, 59% reported moderate
to severe depression, and 86% were dealing with moderate to high levels of stress.
These findings underscore the considerable mental health burden faced by
individuals living in areas heavily impacted by climate change. These results are
consistent with broader research, which has repeatedly shown that
environmental stressors like extreme weather events are strongly linked to
mental health issues. [9,10,11,12]
Climate change affects both immediate and long-term psychological well-being,
often exacerbating pre-existing vulnerabilities and creating new mental health
challenges. Vulnerable groups such as women and children are especially at risk,
as demonstrated in this study. Women, often responsible for household survival
and caregiving, experience heightened stress, anxiety, and depression,
particularly when male family members migrate for work. This aligns with the
notion that women in rural areas face unique stressors related to climate change,
due to their roles in managing household resources and ensuring family welfare
amidst environmental instability. [13,14,15]
Moreover, the findings suggest that socio-economic vulnerability amplifies the
psychological impact of climate change. Participants from low-income
backgrounds, with limited access to healthcare and social services, reported
significantly higher levels of distress compared to their wealthier counterparts.
This reflects the broader pattern seen in many climate-affected regions, where
marginalized and economically disadvantaged groups bear the brunt of both
physical and mental health impacts. These communities face compounded
challenges like food insecurity, poor living conditions, and a lack of resources to
cope with climate-related stress, making them more susceptible to mental health
disorders. [16]
Even participants in higher income brackets reported significant levels of
psychological distress, highlighting that climate change impacts mental health
across all socio-economic groups. While access to resources and support systems
may mitigate some of the stress, the pervasive nature of climate-related
challenges means that no group is entirely immune to its mental health effects.
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This points to the broader, far-reaching implications of climate change, which
cannot be contained within socio-economic boundaries. [17,18,19]
The findings of this study have important implications for mental health and
climate adaptation strategies. Policymakers and mental health professionals
must recognize the intersection of climate change and mental health, particularly
in vulnerable populations. Integrated adaptation strategies should include
mental health support as a core component, ensuring that services are accessible
to those most in need. Furthermore, this study calls for greater investment in
community-based interventions that build resilience, not only in terms of
physical infrastructure but also by addressing the psychological needs of affected
populations.
While this study provides valuable insights into the psychological impacts of
climate change in vulnerable populations, it has several limitations. First, the
cross-sectional nature of the study limits the ability to draw causal inferences
about the relationship between climate change and mental health outcomes.
Additionally, the study's reliance on self-reported data may introduce biases
related to participants' subjective perceptions of their mental health.
Conclusion
The study highlights the significant psychological toll of climate change on
vulnerable populations. The high prevalence of anxiety, depression, and stress
highlights the urgent need for targeted mental health support and integrated
climate adaptation strategies. Addressing the mental health impacts of climate
change is crucial for building resilience and ensuring the well-being of these
populations in the face of increasing environmental instability.
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