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INTRODUCTION
To better understand the impact of climate change 
on health and work productivity, it is critically 
important to conduct a work environment 
assessment to identify the occupational settings 
and working populations that are most vulnerable 
to rising global temperatures. Fishermen who go to 
sea during the day are classified as informal sector 
jobs that have heavy activities and are at risk of 
becoming dehydrated because the work climate is 
in a hot environment due to exposure to sunlight. 
Exposure to excessive heat stress in the workplace 
can cause dyslipidemia, cardiovascular disease, 
digestion, and death.

A total of 1,827,218 fishermen in Indonesia with a 
total of 162,827 in East Java.1 Working conditions 
that are exposed to heat from the sun directly have 
a risk that fishermen will be exposed to heat stress 
that can interfere with their health, such as high 
blood pressure and kidney disease. Heat stress is a 
physical hazard and a potential health risk which 
can result in various conditions ranging from 
discomfort, headaches, psychological disorders, 
heat stroke and even death in extreme cases. Heat 
stress can affect the health and productivity of 
workers.2 Research in India showed that out of 442 
workers, 71% of workers worked in places which 
were exposed to heat, either from the sun's heat or 
incineration or other heat processes. For workers 
who worked in the summer, 82% of workers 
experienced heat stress. For workers who worked 
in colder seasons, 42% of workers experienced heat 
stress. The purpose of this study was to analyze 
the relationship between individual characteristics 
and the risk of heat stress exposure to fishermen in 
Surabaya Coastal Area.

MATERIALS AND METHODS

Materials 
This study is quantitative research with observational 
research type. It is a cross-sectional study. The 
research was conducted from February to June 2022 
which was located in the coastal area of Surabaya 
City. The variables of this study include age, exercise 
habits, water drinking consumption, and risk of heat 
stress.

Methods

Population in this study were all fishermen in coastal 
areas in Surabaya. By using accidental sampling 
technique, 100 respondents were obtained. 

We conducted interviews with a questionnaire guide 
because not all fishermen could read and write. 
Interviews were conducted by one person who had 
been trained by researchers so as to minimize bias. 
We tested the validity and reliability before this 
research was conducted on 15 respondents. The 
results showed that all questionnaires were valid and 
reliable.

Ethical clearance
This study has obtained Ethical Clearance No. 
77/EA/KEPK/2022 from Health Research Ethics 
Committee, Faculty of Public Health, Universitas 
Airlangga.

Data analysis
Data analysis was performed using data processing 
software. The relationship analysis test of age 
and water drinking consumption variables used 
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Spearman correlation and the relationship analysis test of exercise 
habits variables used chi square.

RESULTS

Relationship between age and risk of heat stress
Based on the cross tabulation between age and risk of heat stress in 
table 1, the age interval that experienced the most heat stress was 10-30 
years of age. However, based on the Spearman rank test, a p-value of 
0.427 was obtained, which means that the relationship between age and 
the risk of heat stress was not significant (> 0.05).

Relationship between exercise habits and risk of heat 
stress
Based on the cross tabulation between exercise and the risk of heat 
stress in table 2, respondents who exercise more are at risk of heat stress 
than respondents who do not exercise. However, based on the chi-
square test, exercise and the risk of heat stress did not have a significant 
relationship, because the p-value obtained was 0.755 (> 0.05).

Relationship between drinking water consumption and 
risk of heat stress 
Based on the cross tabulation of water consumption with the risk of 
heat stress in table 3, workers who consume <1 liters of water per day 
are the group that has the highest risk of heat stress. Based on the 
Spearman rank test, the relationship between water consumption and 
the risk of heat stress is not significant because the p-value obtained is 
0.334 (> 0.05).

DISCUSSION

Relationship between age and risk of heat stress
Most of the fishermen are in the age interval of 41-50 years. However, 
there are some respondents who are >60 years old. Older workers 
experience a decreased physiological ability to remove heat from the 
body,3 so that when exposed to heat they have little ability to dissipate 

heat.4 In addition, the bodies of older workers are slower to adapt to hot 
environments.5 Based on a study, workers aged 31-70 years should be 
screened before working in a hot environment to reduce the risk due 
to heat exposure.6

There is no significant relationship between age and the risk of heat 
stress in fishermen at the Fisherman in Surabaya. The results of this 
study are different from studies conducted in several tofu factories in 
Indonesia which showed that there was a relationship between age and 
symptoms of heat strain in workers.7 However, the results of this study 
are in line with a review article which states that age only has a very 
small independent influence on the incidence of heat stress.8

Relationship between exercise habits and risk of heat 
stress
The majority of fishermen in this study have their daily exercise habits. 
Regular exercise can improve body fitness and vitality. In addition, 
exercise also functions to improve one's brain ability, because when 
exercising, blood circulation that carries oxygen to the brain can run 
well.9 In addition, regular exercise can also maintain and improve the 
body's functional abilities.10

Exercise habits in this study did not have a significant relationship 
with heat stress. Research related to the relationship or influence 
between exercise habits and the risk of heat stress is still rarely found. 
However, an article reported the occurrence of death in someone who 
did physical activity in hot temperatures due to failure to adjust body 
temperature to environmental temperature.11 This is in line with the 
results of research showing that exercising in a hot environment can 
have a fatal impact to death.12

Relationship between drinking water consumption and 
risk of heat stress
The majority of fishermen consume water in the amount of 1-2 liters 
per day. However, there are some respondents who consume <1 liter 
of water per day. NIOSH recommends workers who work in hot 
environments to consume 1 glass of water every 15-20 minutes,13 so the 
total water consumption of respondents in this study is still below the 
NIOSH recommendation.

Workers who consume <1 liter of water per day are all at risk of heat 
stress. Water consumption in this study did not have a significant 
relationship with the risk of heat stress. This is in line with the results 
of research in the city of Semarang which showed that there was no 
relationship between the amount of water consumed and the effects 
of heat stress.14 Another study conducted in Tegal also showed that 
there was no relationship between drinking water consumption and 
heat strain.15 However, other studies conducted in plastic and textile 
factories showed a relationship between the hydration status of workers 
and heat stress.16 Thus, it is still important to increase the consumption 
of fisherman's water.

CONCLUSION
Age, exercise habits and water drinking consumption has no relationship 
with the risk of heat stress exposure to fishermen in Surabaya, but it is 
still important to increase the consumption of fisherman's water and 
doing exercise habits among fishermen in Surabaya.
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Age No Risk of 
Heat Stress

Risk of Heat 
Stress Total p-value

10-20 0 5 5

0.427
(Spearman)

21-30 0 7 7
31-40 10 13 23
41-50 5 20 25
51-60 6 17 23
>60 6 11 17

Table 1: Cross tabulation of age with risk of heat stress (N=100).

Exercise 
Habits

No Risk of 
Heat Stress

Risk of Heat 
Stress Total p-value

No 12 35 47 0.755 
(Chi-square)Yes 15 38 53

Table 2: Cross tabulation of exercise habits and risk of heat stress (N=100).

Drinking 
Water 
Consumption

No Risk of 
Heat Stress

Risk of Heat 
Stress Total p-value

<1 liter 0 6 6
0,334
(Rank-
Spearman)

1-2 liter 17 44 61
>2-3 liter 8 19 27
>3 liter 2 4 6

Table 3: Cross tabulation of drinking water consumption and risk of heat 
stress (N=100).
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