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Abstract

Each workplace must have its own source of danger which can cause health problems or occupational
diseases due to the exception of informal sector workers such as brick workers. Health problems that can
be experienced are dehydration caused by exposure to hot working climate. Incidence of dehydration can
cause workers to get tired quickly and decrease productivity. The purpose of this study was to analyze the
correlation between hot working climate with dehydration on bricks workers in one of Mojosulur’s brick
home industries. Methodes of his research is an analytic observational study, with cross sectional design.
The subjects of this study were all brick workers in one of the brick home industries in Mojosulur by 30
respondents. The results of the study showed that most brick workers were dehydrated, varying in level,
both moderate and severe dehydration. The results of statistical analysis show that the correlation coefficient
(r = 0.638) which can be interpreted as a work climate factor has a strong correlation with the incidence
of dehydration Conclusion of this research on work climate and dehydration of brick workers in one of
Mojosulur’s brick home industries have a very strong correlation.
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Introduction

The progress of science and technology in Indonesia
is currently taking place very rapidly, as is the process
of industrialization of Indonesian society which is
increasingly increasing. The development of industry
in Indonesia is marked by the increasing number of
small-scale industries that have sprung up both in the
formal and informal sectors. But often the occupational
safety and health of informal sector workers receive less
attention, therefore there is a need for labor protection to
be done to protect workers from work-related hazards !.

The Central Statistics Agency in February 2018
released official statistics on employment in Indonesia,
and based on the data released 58.22% or 73.98 million
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people worked in the informal sector and 41.78% were
workers in the formal sector [2]. from the results these
calculations show that in Indonesia more workers are
working in the informal sector. One example of work in
the informal sector includes the home industry making
red bricks.

Each workplace must have its own source of danger
which can cause health problems or occupational
diseases due to the exception of informal sector workers
such as brick workers. Based on research conducted by
Wahyuni in 2016 on hazard analysis and the assessment
of the need for personal protective equipment in brick
workers in Demak, it was found several hazards, one
of which was the danger of hot working climate and
exposure to solar radiation caused by the presence of
outdoor work climate and the presence of the process of
burning bricks carried out in a long time 3. This makes
dehydration and heat stress possible for workers.

Dehydration is a condition of lack of fluids in the
body and can have an impact on the existing regulatory
processes in the body #. This is because there is exposure
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to hot temperatures at work followed by excessive
sweating. Based on research conducted by THIRST
(The Indonesian Regional Hydration Study) in Indonesia
shows that many Indonesian people experience mild
dehydration, especially in the group of adolescents
aged 15-18 years and adults aged 25-55 years °. That
mattersupported by research conducted by Hardinsyah
which states that as many as 46.1% of Indonesian people
experience mild dehydration, and among them are
people who live in low-lying areas such as in Jakarta,

Surabaya and Makassar °.

In addition, Indonesian people’s water consumption
is still relatively low, this is indicated by the results
of research conducted by The Indonesian Regional
Hydration Study (THIRST) which also shows that as
many as 49.1% of research subjects experienced less
water or mild hypovolemia, and in adults reached as
many as 42.5% . Also reported that 43% of adults are in
a state of dehydration at work °.

The condition of dehydration that takes place
continuously can cause a person experiencing muscle
spasms !. Fatigue in workers is also one of the effects
caused by the occurrence of dehydration, someone
who experiences fatigue makes the body become weak
and lazy to do physical activity. If the condition is
left and continues to increase the risk of kidney stone
disease, urinary tract infections, cancer, colon, obesity
constipation, cerebral vascular stroke and other health
problems 7. The Other studies mentioning that if the
body experiences a lack of fluids reaching more than 2%
of the total fluids in the body will affect the quality of
work done by the worker 8 and if dehydration reaches
3.1% can reduce the quality of someone at work by 48%.
In the study also mentioned that. If someone does not
consume fluids during their activities for 6 hours can
cause dehydration of 6.4% and reduce the quality of
work by 25% 8.

Decreased cognitive performance, decreased
physical and psychomotor endurance are also one of the
effects of dehydration °. Dehydration with weight loss
of 1-2% has been shown to reduce short-term memory
10 and the decline in cognitive function including
short-term memory will cause a person’s difficulties in

working and completing tasks !!.
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Unnoticed dehydration can be experienced by people
who perform physical activities exposed to heat and
exposed to hot climate in the workplace !> the working
climate is the result of a combination of temperature,
humidity, speed of air movement and heat radiation due
to the level of heat expenditure from the body of the
workforce as as a result of his work '*. Weather or work
climate that is not comfortable and not in accordance
with labor standards and provisions that have been in
force will result in a decrease in the capacity of workers,

causing a decrease in work efficiency and productivity
14

According to Tarkawa excessive hot work climate
can cause fluid in the body to come out through sweat
continuously and experience an increase can result in
dehydration and other health problems '°. In addition,
workers who carry out their work without realizing it
can experience a decrease in fluid intake by losing a
lot of body fluids such as sodium and this can lead to
dehydration '©.

Regarding several studies Regarding the status
of dehydrated workers. Research conducted by Sari
shows the effect of heat work has a significant effect on
the incidence of dehydration. This is indicated by the
number of 66.67% or 10 respondents who experienced
mild dehydration in the boiler section and the results
of the Man Whitney test showed a related effect of
heat work on dehydration (p = 0.023) '7. Subsequent
resecarch conducted at PT Indo Acidatama Tbk, Kemiri
showed that respondents who were dehydrated based
on measurements of the concentration of urine color in
hot work climates that exceeded the NAV were more
numerous than the number of respondents who were not
dehydrated. This is indicated by the results of the study
that there are 6 workers who are dehydrated and 4 other
respondents are not dehydrated '8.

Brick artisans are one example of industrial workers
in the informal sector. Making bricks is one type of work
that most of the activities carried out in the outdoor
environment, it is possible for workers to be exposed to
heat in each production process, especially in the process
of grinding, drying, molding, structuring and burning.
In addition to basic materials, the quality of bricks also
depends on the combustion process carried out. The
burning process that lasts for a long time can even take



Indian Journal of Forensic Medicine & Toxicology, January-March 2021, Vol. 15, No. 1

up to 1 day. During combustion it is necessary to have
adequate heat and the flame must always be considered
to produce good quality and not cause a fire, this results
in workers being required to work watching the fire all
day. Continuous exposure to heat from the sun at work,
especially at milling, structuring, drying and burning
processes can enable workers to become dehydrated,
in addition to that found several symptoms in brick
craftsmen such as dry skin, dry mouth and sometimes
feel very thirsty Based on these data, the researchers are
interested in conducting research on the correlation of
hot work climate with dehydration events

Methods

Research carried out including observational
research types, with cross sectional approach because
it is carried out at a certain time. The location of data
collection was carried out in one of Mojosulur’s brick
home industries in Mojokerto Regency. The population

of this study is all workers, amounting to 30 people.

In this study there are two variables in the
independent variable, namely the work climate and the
dependent variable dehydration events. Collecting work
climate data using heat stress apparatus questemp 36. The
measurement results will produce a wet ball temperature
index (ISBB) that exceeds or is less than the NAV must
be considered by looking at the workload of workers
and working hours settings applied at the workplace.
Then adjusted to the ISBB Table contained in Minister
of Manpower Regulation 2018 Number 5 Year 2018.
Dehydration in workers is measured by taking a urine
specimen shortly after work and compared with a urine
color indicator card by Amstrong '°. The measurement
results are then recorded and categorized into 4 criteria:
no dehydration, mild, moderate and severe dehydration
in accordance with the card indicators listed. The more
concentrated the color of urine the heavier the person is
dehydrated. The questionnaire distributed was used to
obtain supporting data about the characteristics of the
respondents. Observations, interviews and secondary
data used to find out about the general description of the
Mojokerto Bricks industry.

The research data that has been obtained will
then be analyzed by statistical tests to determine the
relationship between variables. In this study there are 2
variables: work climate as an independent variable and
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dehydration as the dependent variable. Based on the
objectives of the research conducted, this study uses the
Spearman correlation test. The test is used to determine
the strength of a relationship between variables by
analyzing the value (r) of the correlation coefficient, so
that it can be determined the strength of the relationship
between the work climate and the dehydration status of
workers.

Findings
Overview Bricks Home Industry Mojosulur

Home Industry Mojosulur Bricks is one of the
small industries that produce red bricks that have been
established since 2002. Home Industry Mojosulur
Bricks. This Home Industry manufactures brick presses
labeled MRH and still uses traditional methods This
Home Industry is located on J1. Teuku Umar RT 01 / RW
07 Mojosulur Village, Mojosari District, Mojokerto. In
the process of making red bricks in the home industry
entirely using human labor from the stage of processing
land and raw materials to the finishing process. There
are 5 stages in the process of making bricks including
the process, mixing materials, grinding, molding, drying
and burning bricks. The bricks produced by this home
industry have several advantages, which are high density,
more economical, durable and have good adhesion and
are suitable for all soil textures.

Identification of Respondent Characteristics

Identification of Respondent Characteristics The
results of the questionnaire showed that there were 5
people (16.7%) who were aged in the 26-35 years age
group. There were 10 people (33.3%) who were around
36-45 years old, there were 12 people (40%) who were
around 46-55 years old, and 3 people (10%) were in
the 56-65 years age group. The age of workers in the
Mojosulur brick industry is the most workers in the age
group of 46-55 years with a total of 10 people (33.3%).
The results of the questionnaire based on gender showed
that in the brick brick home industry there were more
male workers as many as 19 people (63.3%) and 11
people (36.7%) were female workers. Based on the
results of interviews with respondents as many as 20
people (66.7%) have worked> 2 years and 10 people
(33.3%) worked < 2 years.
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The Frequency Distribution of Work Climate

The measurement of the working climate is done
by using the Temp Temp 36 tool and the measurement
is done at 5 points, namely at each stage of the brick
making process, Point A is located at the mixing point
of the brick material. Point B is located in the brick
material mill. Point C is located at the place where the
brick material is placed, Point D is located at the

brick drying area and point E is located at the brick
kiln.

Table 1. Work Climate Mesurement on the
Mojosulur Home Bricks Industry 2020
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Table 2. The Frequency Distribution of Work

Climate (NAV)

Category Frequency Percentage (%)
<NAV 10 333
>NAV 20 66,7

Total 30 100,0

From table 2, It can be seen that the results of ISBB
NAYV determination in Mojosulur brick home industry
are 20 respondents (66.7%) who are exposed to heat >
NAYV and 10 respondents (33.3%) are exposed to heat
temperature <NAV.

The Frequency Distribution of Dehydration
Sb Sk Sg ISBB | RH
(0C) | (0C) | (0C) | (0C) | (%) Dehydration measurement is done when the worker
has finished his work, and will move home from work.
Material 272 | 314 | 436 | 311 61 Dehydration measurement is done by asking the worker
Mixing ’ ’ ’ ’ . . . . .
urine sample and seeing the urine color density which
; is then compared with the urine color indicator which
Material 278 | 33,0 | 452 | 318 | 43 P o .
Milling has 8 colors and then categorized into 4 categories not
Material dehydrated, mild, moderate and severe dehydration.
F oz;iriifg 262 | 31,6 | 335 | 284 58 Following are the results of the distribution of
respondents based on the measurement of dehydration
Bricks level showed on table 3.
Droi 278 | 325 | 434 | 314 | 49
ying Table 3. The Frequency Distribution of Dehydration
Bricks Burning | 269 | 32,9 | 489 | 319 | 47 Category Frequency | Percentage (%)
No Dehydration 7 23,3
From the measurement results on Table 1, it can be
seen that the highest ISBB is at point E where the brick Mild 7 23,3
kiln process is 31.9 °C. This is due to the additional heat
from the brick kiln and Moderate 8 26,7
the lowest ISBB is 28.4 °C at point C, which is Severe 5 16.7
located at the site the process of laying bricks which
is indeed a workplace is an indoor workplace.Setting Total 30 100,0

working hours in the brick brick home industry is an
average of 50-75%. Thus the NAV for hot working
climate is 31.0 °C in the category of light workloads,
29.0 °C for workers with moderate workloads, and 27.5
°C for workers with workloads hard.

From the results of dehydration measurements
in table 3 shows that as many as 7 people (23.3%)
experienced mild dehydration, 8 people (26.7%)
experienced moderate dehydration, 5 people (16.7%)
experienced severe dehydration. This shows that the
highest number of brick craftsmen workers is moderate
dehydration, namely as many as 8 people (26.7%)
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Correlation of work climate with dehydration workloads> 29.0 ° C, and heavy workloads> 27.5 ° C)
) While work dehydration status is categorized into 4

Based on the work climate measurement results . . . .
categories namely no dehydration, dehydration mild,

are grouped into 2 namely for setting working time 50- moderate dehydration, and severe dehydration. Below

75 < NAV (For light workloads < 31.0 ° C, moderate
workloads < 29.0 ° C, and heavy workloads < 27.5 ° C
) and> NAV (For light workloads> 31.0 °© C, moderate

is a cross tabulation between the hot work climate and
the dehydration of Mojosulur’s brick home industry
workers showed on table 4.

Table 4. Cross Tabulation corellation between Hot Work Climate and Occurrence of Dehydration
Occupation in home brick workers in Mojosulur 2020

Dehydration Level
Total
Work Clima-te No Mild Moderete Severe
n % n % n % n % n %
<NAB 6 60 3 30 1 10 0 0 10 100
>NAB 3 15 4 20 7 35 6 30 20 100
Total 9 30 7 23,3 8 26,7 6 20 30 100

Based on the table above shows that in the measurement of hot work climate < NAV many workers experienced
mild work dehydration, namely as many as 3 workers with a percentage of 10%. Then in the measurement of heat
stress> NAV experienced the most moderate dehydration as many as 7 workers with a percentage of 23.3%.

Table 5. Correlation Between Work Climate And Dehydration

Dehydration Conclusion

Value Spearman Correlation

Work Climate 0,638 Verry Strong

Analysis conducted using statistical calculations, based on the Spearman correlation test that has been done,
the results obtained correlation coefficient (r) = 0.638. These results indicate the resulting correlation coefficient
approaching 1 which means that there is a strong relationship between the hot work climate with the incidence of
dehydration in home brick workers in Mojosulur, Mojokerto Regency.
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Discussion

Work Climate

In the Heat Stress measurement using the ISBB
(Ball and Wet Temperature Index) method using the
Questemp 36 at 5 points in accordance with the worker’s
job. The lowest Ball and Wet Temperature Index results
are obtained at 28.4 °C at Point C, where the brick laying
process is included in the indoor work area and the highest
Ball and Wet Temperature Index at 31.9 °C is at point
E, at the outdoor work area. who worked on the brick
burning process. According to Permenakertrans No. 5
of 2018 concerning NAV (Threshold Value) Physical
and Chemical Factors in the Workplace, the NAV of
the working climate is determined by measurement,
workload and also work time. The working time in
the brick brick home industry in Mojosulur is 50-75%
due to workers not working full hours 8 hours a day.
So for NAV that is in accordance with the workplace
conditions in the brick brick home industry for light
workloads of 31.0 °C, medium workloads of 29.0 °C,
and heavy workloads of 27.5 °C. Therefore, it can be
concluded that the most measurement is> NAV of 20
people (66.7%).

The temperature at work can be influenced by work
processes and work environment factors themselves. As
long as the worker’s body is active, the body will directly
try to keep up with the temperature in the environment
and try to balance the heat temperature environment
received by the body with the heat in the body through
the process of heat loss in the body. A comfortable
temperature for Indonesians at work is between 24-
26 °C. A hot work climate can cause heat stress to be
received by workers who are working in the workplace
environment as an additional heat load (in addition to
the heat load generated by the body which can result
in many negative effects on workers in the form of
work disorders or health problems such as dehydration,
increased pulse, dizzy headaches, dizzy eyes, rapid
stomach nausea Tired 2. When workers are exposed to
hot temperatures it will reduce agility, extend reaction
time and slow down decision-making time, interfere
with brain work accuracy, interfere with coordination
motor sensory nerves, and make it easier for emotions
to be stimulated 2'.
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Dehydration

Dehydration is a condition in which the lack of
fluids in the body due to the amount of fluid that exits is
greater than the amount of fluid that enters. If the body
loses a lot of fluids, the body will become dehydrated
22, Measurement of dehydration work done on brick
workers in the Mojosulur brick home industry was
carried out by the observation method through observing
the color of the workers’ urine, then categorized as not
dehydrating, mild dehydration, moderate dehydration
and severe dehydration. Then the measurement results
obtained are 7 people (23.3%) not dehydrated status,
7 people (23.3%) mild work dehydration status, 8
people (26.7%) moderate dehydration status, and severe
dehydration status 5 people (16.7%).

A worker who is exposed to heat and without using
proper personal protective equipment will be disturbed
by his endurance. The body will neutralize body heat by
sweating which results in reduced fluid and electrolyte
salts in the body. Consumption of adequate drinking
water can reduce the effects of dehydration due to heat
pressure. This is because in drinking water there are
electrolyte salts in the form of cations and anions needed
by the body. The main cations contained in drinking
water are sodium (Na +) and Potassium (K +) while the
main anions are chloride (Cl-) '3 One of the dangers of
brickworkers’ workplaces is hot workplace temperatures
due to direct exposure to sunlight and the additional heat
from the combustion process so as to accelerate the
dehydration experienced by workers. Therefore there is
aneed for control by home industry owners so that work
dehydration can be reduced so that there is no decrease
in work productivity.

Relationship of Work Climate with Dehydration

According to the Regulation of the Minister of
Manpower and Transmigration of the Republic of
Indonesia Number 5 Year 2018 Regarding NAV
Physical and Chemical Factors in the Workplace, the
NAYV of the working climate with a working time of 50%
- 75% ie 31 ° C for light workloads, 29 ° C for moderate
workloads and 27.5 ° C for heavy workloads 3. Based
on work climate measurements that have been made on
the Mojosulur Bata Home Industry workers there are
20 respondents (66.7%) who work in working climate
conditions> NAV and 10 respondents (33.3%) who
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work in working climate conditions < NAV. Workers
who work in working climate conditions> NAV are
more dehydrated, compared to workers who work in
working climate conditions < NAV. In working climate
conditions> NAV

Using statistical calculations, based on the spearmen
correlation test, the result (r) = 0.638 shows that there
is a strong correlation between hot working climate
and dehydration events. This is in line with the results
of research conducted by Megayani Puspita Sari. The
results of the analysis obtained information on the value
of Pearson chi square with sig 0.00 <0.05 so that Ho was
rejected that’s mean there have correlation between hot
working climate and dehydration 23

In addition there are other studies that are in line
with the results of this study, namely research conducted
by Nensi which shows that there is a correlation between
environmental physical conditions, namely between
temperature and humidity at work with dehydration
levels with the results of the value of the temperature
contingency coefficient and dehydration level of 0.603
which means that the correlation between temperature
and dehydration is very strong 2*

According to Suma’mur, workers who work in a
workplace that exceeds the NAV of the working climate
can experience the effects of heat stress 'The effect of
heat stress occurs as a result of the body’s process of
maintaining body heat to no avail. The effect of heat
stress can be in the form of subjective complaints due
to heat stress such as complaining of heat, lots of sweat,
always thirsty, feeling bad and loss of appetite caused
by loss of fluid from the body by evaporation of sweat.
Exposure to a physical work environment such as a
hot work environment that continues can lead to health
problems, one of which is dehydration

Conclusion

Conclusion Based on the results of research
conducted showed a strong correlation between the
work climate with the dehydration incident experienced
by workers at the Mojosulur Brick Industry, Mojokerto
Regency. Most workers in the Mojosulur brick home
industry are dehydrated in the moderate category, and
only 7 workers are not dehydrated. Suggestions for
home brick industry owners need to provide additional
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protection in a workplace that has a work climate that
exceeds the Threshold Value so workers are not exposed
to direct sunlight and the hot work climate can be
reduced to less than the Threshold Value and needs to
provide some a place for workers to take their drinks
close to their work area so that when workers are feeling
thirsty or dehydrated they can easily take the drinking
water and drinks can be added with electrolyte salt.
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