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Abstract:

A combination of metabolic heat and environmental variables causes heat stress (the temperature of the
local air, humidity, air velocity rate, heat radiation temperature). Sweating is induced by fluid loss through
evaporation in response to heat stress. Dehydration can occur if the conditions of loss or loss of water or
excessive bodily fluids and fluid intake are not restored, which can have an influence on the occupational
health of outdoor workers. Analytic observational study was conducted using a Cross Sectional Study
technique. All of the participants in this study were outdoor workers at parking area and security guards at
a private hospital in Palembang. Using the total sampling approach, 46 samples were acquired that
fulfilled the inclusion criteria but did not match the exclusion requirements. 43.5 percent of outdoor
employees were exposed to heat stress. The results showed that 67.4 percent were dehydrated and 32.6
percent were not dehydrated. With a p-value of 0.009 (P<0.05), there is a significant correlation between
heat stress and incidence of dehydration in outdoor workers in the parking and security departments of a
private hospital in Palembang city.
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1. Introduction

According to the American Conference of Governmental Industrial Hygiene (ACGHI), heat stress is a
combination of the body's metabolic heat and environmental factors (the temperature of the local air,
humidity, air velocity rate, and heat radiation temperature).® In Southeast Asian especially in Thailand, there
were 10.784 of 58,495 workers who work in a high climate environment felt discomfort while working.?
Working environmental conditions with exposure to the sun's heat are a factor in the occurrence of heat
stress in outdoor workers.® The effect of heat stress occured as a result of the body's metabolism in
maintaining body heat is in the form of sweating." Because of this condition, there was loss of fluid through
evaporation of the skin as the result of the process of releasing heat from the body. The conditions of water
loss or excessive body fluids and insufficient fluid intake can cause dehydration.*> The general impact of
dehydration that can occur on the body is the disruption of the body's physiological functions to maintain
body balance or thermoregulation, thirst, dry mouth, discomfort, headache, drowsiness, decreased
concentration, numbness or tingling, numbness in the legs, even fainting. The further impact that can occur
in unsolved dehydration is electrolyte imbalance, kidney failure, heat injury and hypovolemic shock.

2. Methods

This study is an analytic observational study using a cross-sectional research design. This research was
conducted from December to January 2022 with the research location in a private hospital in Palembang.
The population in this study were all outdoor workers in the parking area and hospital security guards. The
sample in this study were 46 people who were taken by total sampling. The independent variable in this
study is heat stress, while the dependent variable is the incidence of dehydration. Data collecting was
performed with a questionnaire that already being validated. Univariate analysis is presented in the form of
narrative and distribution tables, while bivariate analysis used chi-square.
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3. Results

In this study, from 46 respondents who were outdoor workers in the parking area and hospital security
guards who had filled out the questionnaire, most of them were in late adulthood (46-55 years), namely 17
respondents (37%). The most occupation was security guard, namely 30 respondents (65 years) (65,2%) and
the most gender is men, namely 30 respondents (76.1%).

A. Univariate analysis

a. Heat stress exposure

Based on table 1, the results showed that the most exposure for heat stress was yellow zone heat strain,
namely 20 respondent (43,5%).

b. Dehydration incident
Based on table 2, the results showed that 31 respondent (67,4%) who suffered dehydration.

Table 1: Frequency Distribution of Heat Stress Exposure among Outdoor Workers in the Parking area and
Security in a private hospital in the city of Palembang

Heat Stress Frequency Percentage (%)
Exposure (n)

Not Heat Strain 10 21,7

Heat Strain Yellow zone (medium) 20 43,5

Heat Strain Red Zone (High) 16 34,8
Total 46 100

Table 2 : Frequency Distribution of Dehydration Incident among Outdoor Workers in the Parking area and
Security in a private hospital in the city of Palembang.

Heat Stress Frequency (n) Percentage (%)
Exposure

Not dehydration 15 32,6
Dehydration 31 67,4
Total 46 100

Tabel 3. Correlation between Heat Stress Exposure with Incident of Dehydration

Dehydration p
Heat Stress No Yes Total

n % n % n %
Not heat strain 7 70 3 30 10 21,7
Heat Strain Yellow 0,009

. 6 30 14 70 20 43,5
zone (medium)

Heat Strain Red zone 12 125 14 875/ 16 34.8
(heavy)
Total 15 32,6 31 67,4 | 46 100

B. Bivariate analysis

Based on table 3, the results showed that the most case of dehydration was the workers at yellow zone heat
strain (moderate) with 14 respondents and red zone heat strain (severe) with 14 respondents. P value = 0,009
in other words there is a correlation between heat stress and the incidence of dehydration among outdoor
workers in parking area and security guards in hospitals.

4. Discussion
A. Univariate analysis
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a. Heat stress exposure

Based on the results of this study, it was found that the workers who were exposed with heat strain were in
the yellow (moderate) zone, as many as 20 respondents (43.5%). These results were in accordance with the
study by Ariyanti, S., et al (2018) where 32 blacksmith workers in Hadipolo Village were dehydrated
(76.2%) and from measuring heat stress using a heat stress meter, the average result was 32.29°C.% The
measurement shows that the heat stress exceeds the threshold value, which indicated the factor of the
occurrence of heat stress in the working environment. The results of this study indicate that workers
experience heat strain yellow zone (moderate) indicating the presence of heat stress exposure to workers.®

b. Dehydration incident

Based on the results of this study, it was found that 31 respondents (67.4%) were dehydrated. The results
were in line with study by Ariyanti, S., et al (2018) where 32 workers in Hadipolo Village blacksmith
workers were dehydrated (76.2%).2 Hot and humid air can make the workers become sweaty so they need
additional water.® If the workers had been exposed with heat stress while working, especially outdoor
workers with exposure of extreme weather, this condition can cause heat stress to occur as a result of the
body's metabolism in maintaining body heat didn’t succeed to form sweating condition. Excessive sweating
and without fluid replacement into the body will cause dehydration.*

B. Bivariate analysis

Based on the results of statistical analysis using the Chi-square test, a significance value of p-value = 0.009
(p<0.05) was found. This result showed that there was a correlation between heat stress and the incidence of
dehydration in outdoor workers in parking area and security guards at a private hospital in Palembang city.
This was in line with research conducted by Ariyanti, S., et al (2018) blacksmith workers in Hadipolo
Village where the test results obtained was a P-Value of 0.036. In other word it could be conculed tha the
heat stress was a risk factor for the occurrence of dehydration levels in workers.’® The results of this study
are also in accordance with the study by Kurniawati, E., Marisdayana, R., & Entianopa (2020) where there
was a correlation between hot working climate and dehydration at the PT. Angkasa Raya Djambi in 2020.
The higher the work climate, the higher the dehydration status of the respondents.** Research conducted by
Arianto M.E., Prasetyowato D.D. (2019) showed that there was a correlation between a hot work
environment and complaints of Heat Related Iliness (Heat Cramps, Heat Exhaustion, Dehydration) where
the workers in hot work environments experienced Heat Related Iliness (Heat Cramps, Heat Exhaustion,
Dehydration).*> When the ambient temperature rises, so does the body temperature, and the hypothalamus
gland activates the body's heat regulation mechanism by responding to fixed adaptation (acclimation) by
balancing the heat from external body by losing heat from within the body via evaporation, namely
breathing and sweating. Sweating causes loss of body fluids via evaporation (evaporation) through the skin.
This condition of excessive sweating and no intake for fluid replacement could cause dehydration. The work
environment was at outdoor, so the workers are exposed to heat directly and continuously. High or extreme
weather conditions cause the expenditure of body fluids through breathing and sweating to increase,
resulting in dehydration. In other words, the dehydration experienced by workers was caused by increased
fluid demand due to environmental temperature factors and inadequate fluid intake.

5. Conclusion

Based on the research that has been carried out, it was found that the heat stress among outdoor workers at
parking area and security guards in a private hospital in Palembang was in the yellow zone heat strain
(medium) category for the most (20 respondent; 43.5%), the most incidence of dehydration among outdoor
workers at parking area and hospital security guards were found in 31 respondents (67.4%). In other words,
it could be concluded there was a correlation between heat stress and the incidence of dehydration in
outdoor workers at parking area and security guards in these hospital.
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