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Introduction

High-altitude environments have low atmospheric pressure and reduced
oxygen availability, leading to chronic hypoxia. The body responds through
cardiovascular and hematological adaptations to maintain oxygen delivery,
which may become harmful with prolonged exposure, contributing to systemic
and pulmonary hypertension.

High-altitude living, as seen in regions like Kyrgyzstan, increases
cardiovascular risk due to environmental and lifestyle factors. However, a key
question remains: why do some populations adapt effectively while others
develop hypertension? Understanding this difference is essential for improving
prevention and management strategies.




Objectives U,

The primary aim of this study is to
analyze the relationship between
altitude and hypertension.

« To understand the pathophysiology of high-altitude
hypertension

 To compare adapted and maladapted populations

a « To evaluate environmental and lifestyle influences
i « To assess the impact of altitude on different

population groups
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Methodology

A mixed-method observational study was conducted using field BP
measurements and published literature. The study included participants
(high-altitude natives, migrants, normotensive and hypertensive individuals)
aged 18-60 years, excluding severe illness, pregnancy, and incomplete
data.

Comparative analysis of Tibetan, Andean, Ethiopian, and Kyrgyz
populations was done to assess altitude-related BP differences. Data were
collected via BP monitoring and literature review, and analyzed using
descriptive statistics (mean, percentages) with graphical representation.




Data Insights

Comparative Analysis

* Based on collected data and supporting references

Published data for Tibetan, Andean, and Ethiopian populations were used, while BP
measurements were taken from Kyrgyz locals, Egyptians, Pakistanis, and Indian
immigrants within the institution and nearby community.




esecarch Work

Glimpses from our field work: BP measurements conducted within
the institution and nearby community.
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Same population dataset was used
to assess hypertension prevalence
across all groups with informed
consent and standard BP
monitoring.

Hypertension prevalence across
different populations

Andeans

-

Kyrgyz

Indians (High Altitude)

Pakistanis

Indians (Lowland)

Egyptians

Tibetans

Pakistanis

* Based on collected data and supporting references




Discussion

In Kyrgyzstan, higher risk may be associated with environmental exposure (air
pollution trends 2025-2026) and dietary habits such as high intake of red
meat, salted dairy, bread, fried, and processed foods.

Limitations: Mixed data sources, Small sample size, Mixed data sources,
Uncontrolled confounders (diet, lifestyle, altitude exposure)

Clinical Management

-BP screening in high-risk groups

-Lifestyle modification (diet, exercise, salt reduction)
-Antihypertensive treatment when required
-Monitor migrant & high-altitude populations




The study indicates that
genetic adaptation,
environment, and lifestyle
collectively influence blood

pressure responses at high
altitude.

Conclusions

Hypertension prevalence
varied across populations,
being highest in Andeans and
Kyrgyz and lowest in Tibetans
and Ethiopians, reflecting
differences in altitude
adaptation.

The findings highlight the
importance of early
identification and focused
preventive strategies in
vulnerable high-altitude and
migrant populations.




Recommendations -

Based on the findings, several recommendations
can be made:

« Implement early hypertension screening in high-altitude regions

« Promote dietary changes, especially reduced salt intake

» Improve healthcare access in remote mountainous areas

Encourage population-specific research on altitude adaptation

« Develop targeted clinical guidelines for high-altitude hypertension
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