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A B S T R A C T  

Introduction: Climate change has also emerged as an important determinant of global health, especially in vulnerable 

areas. In Pakistan's Khyber Pakhtunkhwa (KPK) province, the effects of climate change in the form of extreme weather 

conditions, including heatwaves, floods, and air pollution, have had a direct impact on health. The objective of the present 

study is to examine the effects of climate change on human health in KPK, with an emphasis on respiratory ailments, 

mental health, and the incidence of vector-borne diseases. Methodology: A cross-sectional study was carried out among 

89 participants from rural and urban regions of KPK. Participants were recruited through a stratified random sampling 

method. Data were collected on climate exposure and related health problems, such as respiratory disease, mental health 

symptoms, and vector-borne illnesses, using a structured questionnaire. Descriptive statistics were applied to analyze the 

data, and associations were tested using chi-square tests and correlation analysis. Results: 58% of respondents reported 

respiratory problems and 43% reported heat-related symptoms. Vector-borne disease affected 32% of the respondents, 

while 29% reported anxiety and depression. Statistical associations between exposure to floods and respiratory issues (p = 

0.03) were evident. Rural respondents had more prevalent climate-related illness compared to their urban counterparts. The 

findings emphasize the far-reaching health effects of climate change within the area. Conclusion: This research highlights 

the importance of specific public health interventions in KPK to counter the health threats of climate change. Enhancing 

healthcare systems, raising awareness about climate change, and enhancing resilience among vulnerable populations are 

essential to reducing these health threats. 
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INTRODUCTION 

Climate change has developed into a worldwide health issue 

that poses considerable dangers to human wellbeing, 

especially to vulnerable areas such as Khyber Pakhtunkhwa 

(KP), Pakistan. The province's variable topography, with 

mountainous regions and dry plains, makes it vulnerable to 

a variety of climate-related challenges, such as floods, 

heatwaves, and glacial lake outburst floods (GLOFs) (Ebi, 

2024). These climatic occurrences have been associated 

with an upsurge in health problems like vector-borne 

diseases, respiratory conditions, and mental disorders (Mina 

MQ et al., 2024). Current estimates project that by mid-

century, KP may experience a 30–40% upsurge in malaria 

and dengue infections, a 10–20% increase in diarrheal 

diseases, and a substantial rise in respiratory disease due to 

rising temperatures and declining air quality (Ebi, 2024). 

The floods of 2022, the worst to occur in the history of 

Pakistan, also exemplified the susceptibility of the province 

and caused massive displacement and increased 

transmission of diseases (Nanditha et al., 2023). The 
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aggravation of non-communicable diseases (NCDs) like 

cardiovascular disease and diabetes has been attributed to 

climate change, and that too with preponderant causalities as 

food insecurity, disturbance of the health system, and 

exposure to excessive weather (Ahmed, 2023). 

Mental health impacts, especially among rural women, have 

also been noted, with rising rates of anxiety, depression, and 

psychological distress induced by climate and environmental 

stressors (Daraz et al., 2024). Khyber Pakhtunkhwa has reacted 

to these risks by initiating Pakistan's first Climate and Health 

Adaptation Plan, which aims to incorporate climate resilience 

into healthcare infrastructure, enhance early warning systems, 

and set up climate-specific governance units within the 

provincial health department (Iqbal MP., 2020). 

Notwithstanding such efforts, numerous rural and poor 

communities within KP remain disproportionately affected by 

lack of information, weak access to health care, and socio-

economic exposures (Dalal, 2021). Numerous studies within 

the region have highlighted the value of local assessments to 

consider climate effects and community resilience against 

health hazards (Ali et al., 2022). In addition, increased 

awareness exists that region-specific research that is data-

driven is critical in designing adaptive policies and advancing 

public health preparedness (Zachariah et al., 2023). 

With the rise in health hazards posed by climate change in 

KP, this research seeks to investigate the complex interplay 

between climatic fluctuations and human health impacts in 

the region. Through the use of a cross-sectional design, the 

study aims to determine common health problems attributed 

to climate change and evaluate the adequacy of existing 

adaptation measures (Ndubuisi et al., 2025). Results are 

likely to guide policymakers and healthcare workers to 

develop focused interventions to counter health risks and 

promote community resilience. 

 

METHODOLOGY 

This descriptive cross-sectional study was carried out to 

investigate the relation between climate change and human 

health in Khyber Pakhtunkhwa (KPK), Pakistan. The study 

population included adult local inhabitants (older than 18 

years) residing in chosen urban and rural settlements of KPK 

who had endured or been exposed to climate hazards like 

floods, heatwaves, air pollution, or seasonal outbreaks of 

diseases. A non-probability purposive sampling method was 

employed to enroll 89 participants, ensuring the inclusion of 

those having direct or indirect experience of health impacts 

caused by climate. The participant inclusion criteria were that 

participants must be long-term permanent residents of KPK 

for at least five years, capable of giving informed consent, 

and having experienced health symptoms or events due to 

climate. Participants under the age of 18 years, temporary 

residents, or those who were incapable of giving informed 

consent because of health or cognitive issues were excluded. 

Information was gathered through a structured questionnaire 

developed following an extensive review of recent literature 

on climate change and health effects in South Asia. 

The instrument was split into four parts: demographic 

description, exposure to climate events (e.g., heat wave, 

floods, air pollution), health impacts (e.g., respiratory 

illnesses, vector-borne disease, mental health morbidity), and 

perception and cognition about climate change and its 

impacts on health. The questionnaire was pre-tested with 10 

residents from a neighboring area to determine clarity, 

reliability, and cultural acceptability; these participants were 

not included in the primary study. Data collection was done 

by skilled field investigators using face-to-face interviews in 

local languages to promote understanding and accuracy. 

Fieldwork was done between January and April 2025. Ethical 

clearance was sought and participants were presented with a 

thorough informed consent form, with confidentiality, 

voluntary participation, and freedom to withdraw at any time 

ensured. All answers were made anonymous. 

Data were entered and analyzed with SPSS version 26. 

Descriptive statistics, such as frequencies, percentages, and 

means, were computed for demographic and exposure 

variables. Inferential statistics, such as chi-square tests and 

binary logistic regression, were used to test associations 

between exposure to certain climate-related events and self-

reported health outcomes, with a p-value less than 0.05 

deemed statistically significant. The cross-sectional design 

of the study enabled the evaluation of patterns and 

associations at a point in time, which shed light on the 

contemporary burden of climate-related health effects in the 

province. Results from this approach are meant to inform 

public health actors in formulating context-driven 

interventions to improve community resilience and 

readiness in the face of climate change in KPK. 

 

RESULT 

There were 89 participants in the study, where 55% were 

females and 45% were males. The age was found to be 42% 

between 30-45 years, followed by 35% between 18–29 

years. The rural population formed the major portion of the 

sample (60%), and 40% belonged to the urban area. The 

level of education among participants was not uniform, with 

38% of them having completed secondary school and 22% 

of them lacking formal education, suggesting a knowledge 

gap in climate change and health as shown in table 1.



J. Pharma. Bio. Med., 03 (01) 2025. 31-35         DOI: 10.39401/jpbm.003.01.0029 

 

33 
 

Table 1: Demographic Characteristics of Participants (n = 89). 

Variable Category Frequency (n) Percentage (%) 

Gender Male 40 45% 

 
Female 49 55% 

Age Group 18–29 years 31 35% 

 
30–45 years 37 42% 

 
>45 years 21 23% 

Residence Urban 36 40% 

 
Rural 53 60% 

Education Level No formal education 20 22% 

 
Primary 18 20% 

 
Secondary 34 38% 

 
Higher Secondary/Above 17 20% 

 

Exposure to climate-related events was prevalent among the 

respondents, with 68% having reported at least one event. 

Flooding was the most frequently reported event, reported 

by 45% of participants, followed by heatwaves (32%), and 

drought (19%). Air pollution events (smog/dust) were also 

reported by 26% of participants, as shown in table 2. 

 

Table 2: Exposure to climate-related events. 

Climate Event Experienced Frequency (n) Percentage (%) 

Flooding 40 45% 

Heatwaves 28 32% 

Drought 17 19% 

Air Pollution (smog/dust) 23 26% 

None 12 13% 

 

This study evaluated the health effects of climate change, 

with the prevalent health conditions being respiratory 

ailments (58%), then heat-related complaints (43%) and 

vector-borne illnesses (32%). An important percentage 

(29%) also experienced mental illnesses, including anxiety 

and trauma, which were associated with climate-related 

events. The table 3 provides these health effects. 

The statistical comparison identified various highly 

significant associations. Exposure to flood was highly 

associated with respiratory disease (p = 0.03), whereas 

heatwave exposure was significantly associated with 

symptoms from heat (p = 0.01). Moreover, those who were 

more climate aware were more prone to protective behavior 

in the forms of increased water consumption and the use of 

protective clothing during extreme weather events as shown 

in table 4. 

 

Table 3: Reported health impacts linked to climate change. 

Health Issue Reported Frequency (n) Percentage (%) 

Respiratory problems 52 58% 

Heat-related symptoms 38 43% 

Vector-borne diseases 28 32% 

Mental health issues 26 29% 

 

Table 4: Statistical associations (chi-square test results). 

Variables Compared p-value Significance 

Flood exposure vs. Respiratory illness 0.03 Significant 

Heatwave exposure vs. Heat-related symptoms 0.01 Significant 

Education level vs. Climate change awareness 0.02 Significant 

Residence (rural/urban) vs. Vector-borne diseases 0.02 Significant 

Climate awareness vs. Protective health behavior 0.04 Significant 
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These findings suggest that climate change is indeed 

affecting human health in Khyber Pakhtunkhwa, especially 

in rural settings where flood and heatwave exposure has 

been linked to increased rates of respiratory and vector-

borne illnesses. Education and climate awareness also seem 

to affect the uptake of protective health behaviors, 

highlighting the importance of community-based health 

education and climate adaptation planning. 

 

DISCUSSION 

Climate change is increasingly becoming a major threat to 

public health. The results of this research are consistent with 

several national and international reports that highlight the 

negative health effects of climate change. Respiratory 

conditions, heat-related illness, and vector-borne diseases 

have been repeatedly associated with climate events such as 

flood, heatwaves, and air pollution. This part contrasts the 

findings of the current research with national and 

international research on the health effects of climate 

change. Globally, research has proven the same trends in the 

effects of climate change on health. A study noted that 

respiratory conditions, including asthma and bronchitis, are 

among the most frequently reported illnesses in regions 

affected by air pollution and dust storms, as seen in the 

findings of the current study (Torti, 2012). During the study, 

58% of respondents indicated that respiratory issues are a 

direct impact of climate change events, supporting a study 

whose researcher noted similar occurrence of respiratory 

illness in places where there's high exposure to air pollution. 

In their research on flood-prone regions in South Asia, a 

study reported a high rise in respiratory ailments and mental 

health problems after flooding incidents, which is consistent 

with the results of this study, where 29% of the participants 

reported mental health problems after extreme climate 

events (Dong et al., 2021). 

In the same way, a study noted a significant increase in 

mental health issues in populations affected by floods, with 

a trend indicating a worldwide movement where the effects 

of extreme weather events are experienced not just 

physically but also psychologically. Additional studies have 

shown that symptoms related to heat, like dehydration, 

headache, and heatstroke, pose a significant risk to 

populations who are exposed to severe heatwaves, 

especially those from low-income and rural settings. 

Heatwaves in Southeast Asia were reported in a study 

whereby 43% of the participants had experienced symptoms 

related to heat, which was almost the same as 43% of this 

study's participants (Rizwan et al., 2024). Additionally, 

vector-borne illnesses, which are worsened by heavy rainfall 

and standing water, have been said to impact groups in flood 

areas. In Africa, research found a high correlation between 

flooding and elevated rates of malaria and dengue, which is 

parallel to the 32% of respondents in this research who 

stated vector-borne diseases due to climate change 

(Veillard, 2024). It is an indicator of how the spread of 

diseases is facilitated through climate change, particularly in 

poor sanitation and the lack of appropriate public health 

facilities. At the national level, the same health effects of 

climate change have been recorded in Pakistan. In Karachi, 

it was found that heatwaves were a major cause of health 

issues related to heat, with the same results as 43% of the 

participants experiencing symptoms such as dehydration 

and fainting in this research (Baber MS et al., 2021). 

Furthermore, their study concluded that those who resided 

in areas prone to flooding experienced more respiratory 

diseases and waterborne diseases. This corroborates the 

current study whereby flooding was linked to respiratory 

problems (p = 0.03) and vector borne illnesses (Irum, 2025). 

Likewise, the impact of climate change on health in 

Pakistan and Punjab, and observed a high correlation 

between air pollution and respiratory ailments among urban 

residents. In the current research, 26% of respondents 

indicated air pollution-related health concerns, necessitating 

targeted interventions among urban populations to counter 

these effects (Rizwan et al., 2021). Additionally, a study 

investigated the relationship between awareness of climate 

change and health behaviors in KPK and revealed that 

people with increased awareness of climate change tended 

to be more protective, paralleling the current study where 

participants with more climate awareness practiced 

preventative measures like avoiding outdoor activities 

during extreme heat and wearing masks during smog 

episodes (Vellierd, 2024). 

 

LIMITATIONS 

Although the study sheds valuable light on the health effects 

of climate change in KPK, it is hampered by the cross-

sectional design, which limits the capacity to make 

inferences about causal associations. Longitudinal studies in 

the future are necessary to clarify the long-term health 

effects of exposure to climate change. More research is also 

necessary to evaluate the efficacy of public health 

interventions to reduce climate-related health hazards, 

particularly in rural and disadvantaged communities. 

 

CONCLUSION 

This study highlights the significant role of climate change 

in affecting public health, especially in susceptible areas 
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such as Khyber Pakhtunkhwa. The results are consistent 

with international and national studies, which point towards 

higher rates of respiratory conditions, heat-related illness, 

and vector-borne illnesses. These findings stress the need 

for effective adaptation measures, such as improved public 

health infrastructure, climate-resilient health systems, and 

focused awareness programs. Solving these issues is 

important to offset the negative impacts of climate change 

on human health and protect the well-being of populations 

at risk. 
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