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The impact of sand and dust weather on health and its protective measures

MENG Zigiang®
Institute of Environmental Medicine and Toxicology, Shanxi University, Taiyuan 030006, China

Abstract: Desertification and climate change are driving the expansion of global arid lands, thereby increasing
the frequency and intensity of sand and dust storms. Consequently, humans may face growing exposure to fre-
quent sand and dust weather and its associated adverse health effects. Sand and dust weather is classified into
four main types: dust haze, blowing sand, sandstorm, and severe sandstorm. Recent epidemiological studies
both domestically and internationally have shown that sand-dust weather, particularly sandstorms, severely im-
pacts the cardiovascular, cerebrovascular, and respiratory health of exposed populations. These effects can be
categorized as acute, lagged, and cumulative.

Short-term exposure to sand-dust weather is linked to increased daily morbidity and mortality from cardio-
vascular, cerebrovascular, and respiratory diseases. long-term exposure has cumulative damaging effects on

residents’ health, contributing to a higher prevalence of various systemic diseases and even the occurrence of a
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non-occupational pneumoconiosis, termed desert lung disease or desert pneumoconiosis, which has been re-
ported with a prevalence of up to 7. 77 % among elderly males in affected regions.

Toxicological evidence provides mechanistic insights. Sand-dust particles induce dose-dependent oxidative
stress and DNA damage in various organs of laboratory animals, and increased chromosomal aberration and mi-
cronucleus frequencies in human lymphocytes in vitro. Additionally, sand-dust particles can cause alveolar mac-
rophage death, membrane damage, and alterations in various enzyme activities, also demonstrating well-
defined dose-effect relationships.

Biochemical toxicological research reveals that sand-dust particles not only cause respiratory organ damage
but also trigger the robust secretion of inflammatory factors, cytokines, chemokines, etc. These mediators not
only drive the occurrence of pneumonia and bronchitis but can also enter the bloodstream, contributing to the de-
velopment of cardiovascular and cerebrovascular diseases.

Comparative toxicological studies indicate that although sand-dust particles from source regions show
slightly lower toxicity in various toxicological endpoints compared to airborne particles from heavily industrial-
ized areas, the difference is often not significant, suggesting that source sand-dust particles possess considerable
toxicity and underscoring the substantial inherent toxicity of mineral dust itself.

Collectively, these toxicological findings provide a critical molecular mechanistic basis for explaining how
sand-dust weather and sand-dust particles lead to respiratory and circulatory system damage or disease exacerba-
tion. Furthermore, this review also identifies future directions for epidemiological surveys and toxicological re-
search on sand-dust weather. Finally, preventive measures against the health hazards of sand-dust weather, es-
pecially sandstorms, are suggested.

Keywords: sand and dust weather; sandstorm; sand-dust particles; environmental health; respiratory system;

cardiovascular system ; desert lung disease ; non-occupational pneumoconiosis
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Figure 1 Sandstorm hits a source city (left) and a distant metropolis (right)
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Figure 2 On February 21, 2026, a sandstorm (with wind force around level 11) that occurred in Inner Mongolia turned

into blowing sand weather (with wind force level 4) upon reaching Taiyuan City, with an Air Quality Index (AQI) of 403

(left image) ; the right image shows the same neighborhood on a clear day
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Figure 3 Researchers conducting epidemiological surveys on the health effects of dust weather in the field
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Figure 4 Researchers testing lung function of primary

school students during dust weather events
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Figure 5 Chest X-ray examination of farmers with long-term exposure to dust weather for screening of desert

pneumoconiosis cases: desert pneumoconiosis (left) ; normal lung (right)
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