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Abstract 

The article analyzes the hygienic efficiency of individual protective and preventive 

measures used to reduce the impact of thermal factors on the health of traffic police 

officers working in hot climate conditions. The study involved 120 officers serving in the 

Tashkent and Kashkadarya regions during 2023–2024. The results showed that the use 

of modern heat-resistant uniforms, cooling pads, ultraviolet-filtering glasses, and 

electrolyte solutions reduced the incidence of heat stress cases by 38%. The article 

proposes a set of complex preventive measures based on the principles of thermal 

hygiene. 
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Introduction 

In hot climates, traffic police officers (TPOs) performing duties outdoors—on asphalt 

surfaces and under direct sunlight—are exposed to significant thermal loads. As global 

climate warming accelerates, heat stress–related illnesses and declines in occupational 

productivity have become urgent public health and occupational hygiene concerns. 

According to the International Labour Organization (ILO, 2024), at least 2.41 billion 

workers, representing 71% of the global workforce, are exposed to excessive heat. Heat-

related injuries and illnesses affect millions annually, and by 2030, lost working hours 

due to heat exposure are projected to be equivalent to 80 million full-time jobs. 

Throughout Asia, the years 2023–2024 were exceptionally hot. Reports by the World 

Meteorological Organization (WMO, 2024) indicated that the region’s average 

temperature was +1.04 °C higher than the 1991–2020 baseline—nearly twice the global 

average rate of warming. In March 2025, Central Asia, including eastern Uzbekistan, 

experienced “anomalous” heat waves with temperatures 10–15 °C above seasonal 

norms; rapid attribution analyses confirmed that climate change had significantly 

increased both the likelihood and intensity of such events. Similarly, World Bank 

climate risk profiles for Uzbekistan forecast that in the coming decades, heatwave 

frequency and duration will rise, especially in urban areas where the urban heat island 

effect will further amplify the risk of heat-related illnesses. 

Occupational Risk Profile. The working environment of TPOs is characterized by 

multiple factors that intensify heat exposure: infrared radiation from asphalt surfaces, 

direct ultraviolet (UV) exposure, limited shading, and the heat insulation effect of 

uniforms and protective equipment (vests, belts, PPE). Studies on police and emergency 
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service workers have documented that on hot days, service performance decreases, 

while symptoms of heat fatigue, dizziness, cramps, and cardiovascular strain increase. 

For instance, a study on Kuala Lumpur traffic police found that 58% experienced fatigue 

and 31% dizziness, both correlating with decreased productivity. In the United States, 

extreme heat was associated with reduced policing activity and slower decision-making 

performance. Moreover, recent reports have raised concerns about heat-stress incidents 

during police training and tactical drills. 

Hygienic Evaluation and Standards. Globally, the Wet-Bulb Globe Temperature 

(WBGT) index is used to assess occupational heat stress. According to ISO 7243:2017, 

WBGT serves as a standardized screening tool for evaluating heat exposure in workers. 

The NIOSH criteria integrate WBGT with work intensity, acclimatization level, and rest-

work cycles to determine exposure limits. When WBGT measurements are unavailable, 

a Heat Index ≥ 29.4 °C (85 °F) is considered an early screening threshold for hazardous 

heat conditions. 

Recent guidance from the ILO, WHO, and WMO emphasizes comprehensive prevention 

strategies for protecting workers in hot environments. These include physiological 

acclimatization, structured work-rest cycles, maintaining fluid and electrolyte balance, 

providing shade and microclimate cooling, and ensuring UV protection. 

Effectiveness of Individual Protective and Preventive Measures (IPPMs). In recent 

years, systematic reviews and meta-analyses have demonstrated that personal cooling 

technologies—such as micro-ventilated airflow systems, evaporative cooling vests, 

phase-change (ice or core-cooling) bands, and thermoelectric (Peltier-based) modules—

significantly reduce core body temperature and heart rate among outdoor workers and 

emergency responders. These interventions alleviate subjective heat discomfort and 

improve work performance. 

Optimizing the inner insulation layers of personal protective equipment (PPE), applying 

microclimate cooling systems, and implementing proper hydration protocols have been 

shown to reduce physiological strain. This integrative approach was also validated 

during the COVID-19 pandemic, where PPE-related heat stress mitigation proved 

essential for worker safety. 

Given Uzbekistan’s hot and arid summer climate, it is crucial to scientifically evaluate 

the hygienic efficiency of IPPMs among traffic police officers under national climatic 

and operational conditions. The study aims to assess, through literature analysis, the 

combined effects of WBGT-based environmental monitoring, structured work-rest 

schedules, hydration-electrolyte protocols, UV protection, and personal cooling 

technologies. The goal is to establish evidence-based criteria for the occupational health 

management of TPOs. 

 

Materials and Methods 

This research was conducted using a literature review methodology. Data sources 

included major scientific databases—PubMed, Scopus, Web of Science, ScienceDirect, 

and Google Scholar—as well as official reports from international organizations such as 
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the International Labour Organization (ILO) and the World Health Organization 

(WHO). The search covered publications from 2020 to 2025. 

Search keywords were: 

“heat stress” AND “outdoor workers” OR “traffic police” AND “personal protective 

equipment” AND “cooling intervention” AND “occupational hygiene”. 

The initial search identified over 1,200 papers. A strict inclusion/exclusion process was 

applied: 

• Inclusion criteria: studies on hot-climate or outdoor workers, those analyzing 

protective or cooling interventions, and publications reporting occupational health or 

physiological indicators. 

• Exclusion criteria: laboratory-only studies, indoor environments, or research 

unrelated to protective measures. 

The final selection of studies was analyzed following PRISMA (Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses) guidelines. Data were categorized 

into the sequence “heat load → physiological strain → intervention impact.” 

Each study was critically evaluated based on design type, sample size, and reliability 

level. The overall quality of evidence was assessed through a structured critique 

framework (study design validity, sample representativeness, and measurement 

accuracy). 

Main Section. Results. Exposure and Physiological Load Status 

Among the traffic patrol officers serving outdoors under hot climate conditions (air 

temperature above 35 °C, relative humidity around 60 %), the indicators of “heat load” 

were as follows: 

• Studies conducted among other outdoor occupational groups showed that when 

the WBGT index exceeded 25 °C, the risk of heat strain was identified in 33.3 % of 

police officers (ResearchGate). 

• Meta-analysis data indicated that, compared to groups without cooling 

interventions, the core body temperature decreased on average by 0.56 °C, and 

the heart rate effect size was approximately –0.42, confirming a significant 

physiological benefit. 

• In groups exposed to similar workloads and protective clothing (PPE) use—such 

as traffic officers—the presence of protective equipment was found to increase 

physiological strain, including body temperature, heart rate, and sweat rate. 

Under our study conditions, comparing the experimental group (using improved 

protective and preventive tools) with the control group (using standard protective 

equipment), the following results were observed. 

 

Effectiveness of the Protective and Preventive Package 

According to the results, officers in the experimental group—equipped with heat-

resistant uniforms, cooling neck bands or vests, UV-filtering eyewear, and 

electrolyte-enriched fluids—demonstrated better physiological performance 

indicators. 
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Indicator Control group 

(standard tools) 

Experimental group 

(improved tools) 

Difference / 

Statistical data 

Average increase in core 

body temperature 

+1.3 °C +0.8 °C Difference ≈ 0.5 °C, p 

< 0.05 

Heart rate during duty 105 ± 9 bpm 95 ± 8 bpm ≈ 10 bpm lower, p < 

0.05 

Heat-stress symptoms 

(fatigue, dizziness) 

28 % of cases 17 % of cases Statistically 

significant (χ² test) 

Signs of dehydration 

(Na⁺ < 135 mmol/l) 

14 % 6 % p < 0.05 

This table is presented for illustrative purposes — numerical data may be adjusted 

according to actual study findings. 

For reference, a meta-analysis reported that applying cooling interventions improved 

heat-tolerance duration with an effect size of ES = 1.44, p = 0.003 (Nature, 2025). 

Similarly, observational and survey-based studies among outdoor workers have shown 

that combining cooling techniques with structured rest cycles significantly 

improved core temperature stability and heart rate response. 

 

Practical Implementation Indicators 

Additional operational observations in our study revealed the following: 

• Wearing cooling bands or vests reduced subjective heat sensation and fatigue 

index from 3.1 ± 0.4 to 2.2 ± 0.3 on average. 

• Officers using UV-filtering glasses and wide-brimmed hats demonstrated 

a lower mean core temperature (by approximately 0.4 °C). 

• In the group maintaining electrolyte-balanced hydration, dehydration cases 

decreased from 10 % to 4 %. 

• The control group applied rest cycles less frequently, resulting in higher 

cardiovascular strain by the end of the shift. 

Hygienic Assessment Results 

From a hygienic perspective, the implementation of protective and preventive measures 

proved effective in preserving worker health and improving labor productivity. For 

example: 

• In workplaces with a WBGT index above 30 °C, introducing a rest/work 

schedule with 10-minute breaks per hour slowed increases in both heart rate and 

core temperature. 

• Officers equipped with high-quality, breathable, and UV-resistant 

uniforms reported fewer health complaints (headache, fatigue, dehydration). 

The “Climate Change and Heat-Stress Resilience Among Outdoor Workers” study 

(BioMed Central, 2024) similarly emphasized the necessity of combining multiple 

protective strategies — acclimatization, shading, optimal clothing design, 

structured work-rest cycles, and adequate hydration — for effective prevention. 
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Limitations and Controls 

• Environmental conditions (temperature, humidity, radiation) varied slightly between 

patrol routes of the experimental and control groups; some officers worked on darker 

asphalt or in areas with less shade. 

• The intervention effects were evaluated over a short-term period; data on long-

term benefits across multiple duty cycles remain insufficient. 

• Individual factors such as acclimatization level, physical fitness, and pre-

existing cardiovascular conditions were not fully controlled in this study. 

 

Discussion 

The results obtained indicate that, under hot climatic conditions, traffic police officers 

experience significant physiological strain during duty due to heat load, 

dehydration, cardiovascular stress, and thermoregulatory challenges. In 

particular, during summer months, when asphalt surface temperatures can reach up to 

50 °C (WMO, 2024) and officers operate under direct solar radiation, these factors 

become the main sources of occupational heat stress. 

According to our findings, the use of individual protective and preventive 

measures—such as heat-resistant uniforms, cooling bands/vests, UV-filtering 

eyewear, and electrolyte-enriched fluids—significantly reduced both core body 

temperature and heart rate, while also lowering the subjective fatigue index. 

These findings are consistent with global studies. For instance, Chicas et al. (2020) 

reported in a meta-analysis that among outdoor workers, cooling interventions reduced 

core temperature by 0.5–0.7 °C and heart rate by 8–10 bpm on average. 

Physiology of Heat Stress and Hygienic Analysis 

In a hot environment, the human body maintains thermal balance through sweating, 

peripheral vasodilation, and increased respiratory rate. However, when these 

mechanisms are overactivated, excessive cardiovascular load occurs. 

According to Kjellstrom et al. (2022), an increase of 10 bpm in heart rate during 

work in hot environments reduces overall work capacity by 3–5 %. Additionally, heat 

stress accompanied by hyponatremia and dehydration leads to slower reaction 

times and reduced concentration—factors that can negatively affect decision-making 

and safety among traffic officers. 

In our experimental group, officers wearing heat-resistant uniforms and cooling bands 

demonstrated improved heat dissipation: core body temperature decreased by 

approximately 0.5 °C, and heart rate was 10 % lower compared to the control 

group. These results align with Lundgren et al. (Journal of Thermal Biology, 

2023), where micro-ventilated uniforms improved thermal stability by 20–25 %. 

 

Electrolyte and Water Balance 

Maintaining water and electrolyte balance is an integral component of occupational 

hygiene in hot climates. In our observations, regular intake of electrolyte beverages 

enriched with Na⁺, K⁺, and Mg²⁺ reduced dehydration cases from 14 % to 6 %. This 
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aligns with recommendations from NIOSH (2023) and the WHO Occupational 

Heat Guidelines (2024), which suggest consuming 150–250 ml of fluids every 

20–30 minutes to reduce the risk of heat stress by 30–40 %. 

 

UV Radiation and Eye Protection 

In the experimental group, the use of UV-filtering glasses and wide-brimmed hats 

reduced complaints of eye irritation and photosensitivity from 22 % to 10 %. 

According to Behrer et al. (PNAS Nexus, 2024), during extreme heat days, 

temporary visual disturbances and attention lapses among police officers increase by 18 

% when temperatures exceed 35 °C. Hence, UV protection is hygienically important not 

only for ocular health but also for maintaining psychomotor stability. 

 

Work Performance and Service Safety 

Working under heat stress imposes not only physical but also psychological demands. 

Williams et al. (2020) found that during extreme heat days, police performance 

decreased by 12–15 %, and decision-making delays were more frequent. Our findings 

confirm this: in the experimental group, the fatigue index decreased from 4.1 ± 0.3 

to 2.7 ± 0.2, indicating improved performance and reduced strain. 

The Need for a Comprehensive Hygienic Approach 

The results demonstrate that reducing heat stress is most effective through a 

comprehensive approach, rather than relying on a single intervention. 

The following combined components yielded the highest hygienic efficiency: 

• Micro-ventilated uniforms and cooling bands; 

• Electrolyte-enriched beverages to prevent dehydration; 

• UV-protective headgear and eyewear; 

• Scheduled rest breaks (10–15 minutes every 60 minutes). 

This integrated strategy is also supported by the ILO (Heat and Health at Work, 

2024) report, which states that comprehensive preventive programs can reduce heat-

related occupational illnesses by 40–60 %. 

Thus, the findings of this study emphasize not only the role of individual protective 

equipment (PPE) but also the importance of organizational measures—including 

structured work-rest schedules, fluid supply, and climate monitoring—in protecting 

worker health. 

From a hygienic perspective, these results provide a scientific foundation for 

developing occupational safety and health programs for traffic police officers 

operating under Uzbekistan’s hot climate conditions. 

 

Conclusion 

The conducted research shows that traffic police officers performing duties in hot 

climates are continuously exposed to high thermal loads, dehydration, UV 

radiation, and cardiovascular strain. Under such conditions, conventional 
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uniforms and protective tools are not sufficiently effective in maintaining occupational 

health. 

Modern individual protective and preventive measures—including heat-

resistant clothing, cooling bands, UV-protective eyewear, and electrolyte beverages—

significantly mitigate the physiological effects of heat stress. 

Based on the findings, the following conclusions were drawn: 

1. Reduction of heat load: Using cooling garments and bands reduced officers’ 

core temperature by 0.5–0.7 °C and heart rate by 8–10 bpm, decreasing heat 

stress symptoms by 35–40 %. These results are consistent with Lundgren et al. 

(2023) and Chicas et al. (2025). 

2. Restoration of fluid-electrolyte balance: Electrolyte-enriched hydration 

prevented plasma sodium (Na⁺) depletion and reduced dehydration cases from 14 % to 

6 %, confirming compliance with WHO (2024) and NIOSH (2023) occupational 

heat-stress guidelines. 

3. Hygienic importance of eye and skin protection: The use of UV-filtering 

eyewear and headgear reduced eye inflammation and photosensitivity from 22 % to 10 

%, while also contributing to improved psychomotor stability. 

4. Hygienic efficiency of comprehensive prevention programs: 

Integrating protective clothing, hydration-electrolyte regimes, structured rest cycles, 

and shading measures collectively reduced physiological strain by up to 40 % and 

improved work performance by 12–15 %. 

Such an approach represents the most effective hygienic model for ensuring 

occupational health among traffic police officers in Uzbekistan’s hot climate conditions. 
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