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Hypertension is a chronic disease with its prevalence increasing from 2013 to 2018 among population in Indonesia. In
2013 the prevalence of hypertension was 25.8%, and in 2018 it increased to 34.1 %. Therefore, to control hypertension, it is
necessary to involve all related parties, doctors and health professionals from various fields of hypertension specialization,
government, the private sector, and the public.

Business is a private party that has the authority to participate in the prevention of hypertension in Indonesia. Coal
mining sector traditionally creates a lot of workplaces in the country. This study aimed to look at the influence exerted by
hypertension in parents’ case history on risks of incidence with hypertension among coal mining workers.

This study is a cross-sectional one with two variables, namely hypertension in parents’ case histories and hypertension
among coal mining workers performed on a sampling including 360 coal mining workers. The results showed that if a father
had hypertension in his case history the risk of incidence with hypertension among coal mining workers was 3.143 times
higher because OR = 3.143; 95 % CI (1.568 < OR < 6.229), while if a mother had hypertension in her case history the risk
of incidence with hypertension among coal mining workers was 6.519 times higher because OR = 6.519; 95% CI
(3,267 < OR < 13,008) and if both parents have hypertension in their case history, the risk of incidence with hypertension
among coal mine workers was 6.061 times higher because OR = 6.061; 95% CI (2,910 <OR <12,625). The obtained results are
enough to prove that hereditary or genetic factors play their rolein elevated risks of hypertension in coal mining workers.

Key words: workers, coal mining, coal mining workers, hypertension, risks of hypertension, parental hypertension, hy-
pertension in workers, hypertension in coal mining workers, hypertension in Indonesia.

Hypertension is a chronic disease that
becomes apparent via an increase in systolic
blood pressure when it exceeds 140 mmHg
and diastolic blood pressure being more than
90 mmHg if two measurements are taken in
five-minute intervals in a state of sufficient
rest and calm [1-3]. As per data obtained by
Riskesdas in 2018, hypertension prevalence
among Indonesia's population grew from 2013
to 2018. The highest hypertension prevalence
was detected in the South Kalimantan
(44.1 %), and the lowest, in Papua (22.2 %).
Hypertension occurs among people aged 31-44
(31.6 %), 45-54 (45.3 %), and 5564 (55.2 %).
In 2013 the prevalence of hypertension was
25.8 %, and in 2018 it increased to 34.1 % [4].
Increased blood pressure over a long period
can damage the kidneys, brain (causing
stroke), and the heart if the hypertension event
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is not detected early and not properly treated.
The number of hypertensive patients with un-
controlled blood pressure is increasing con-
tinuously [5, 6].

Therefore, the participation of all related
parties, both medical doctors from various
fields of specialization in hypertension, gov-
ernment, private sector, and society, is needed
to control hypertension [7].

One of the private parties that should par-
ticipate in the prevention of hypertension in
Indonesia is business. Coal mining is a sector
in economy with a large workforce and grow-
ing up every year. Coal mining is labor-
intensive and capital-intensive economic activ-
ity in Indonesia [8]. A coal company's distinc-
tive feature is the number of dwellings in a
mining area for workers or what is commonly
called a mess. The mess is equipped with all
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adequate facilities starting from a residence,
cafeteria, sports venue, places of worship, etc.
All adequate facilities were built because most
workers have to live in a mining area for
2-5 weeks before they get a day off [9, 10].

The mining work system, which requires
employees to live in a mining mess, results in
all worker activities being carried out in one
area, including work, rest, eating, and sports.
The risk of workers experiencing hypertension
will occur if their lifestyle, including work pat-
terns, rest, eating, and exercise, is not healthy.
It will even be exacerbated in case workers’
parents have hypertension in their case history.
Research on general population groups in Sri
Lanka shows that the prevalence of hyperten-
sion increases to 29.3 % if parents have the
disease in their case history [11].

This research goal was to examine influ-
ence exerted by hypertension in parents’ case
history on risks of incidence with hypertension
among coal mining workers.

Data and methods. This study was a
cross-sectional one with two variables, namely
hypertension in parents’ case history and hy-
pertension among coal mining workers. The
data used are primary data obtained via con-
ducting interviews with questionnaires and
measuring respondents’ blood pressure. Data
on hypertension in parents’ case history were
obtained using a questionnaire filled in by re-
spondents, and data on hypertension among
coal mining workers were obtained via direct
measuring respondents’ blood pressure using a
calibrated mercury sphygmomanometer. Hy-
pertension examination was carried out on a
respondent's arm by professional physical
therapists at a local health clinic [12].

The hypertension measurement results were
then classified based on the hypertension classi-
fication, referring to JNC VII 2003 [12, 13].

Blood pressure examination is included
into a General Medical Check-Up in the frame-
work of annual/periodic health checks on work-
ers following the Regulation of the Minister of
Manpower and Transmigration of the Republic
of Indonesia No. Per.02 / MEN / 1980 concern-
ing workforce health checks stipulated in the
implementation of work safety.
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Table 1
Classification of Blood Pressure for Adults
Systolic / Diastolic /
Category SBP DBP
(mmHg) (mmHg)
Normal <120 And <80
Prehypertention| 120-139 Or 80-89
Hypertention
Stage | 140-159 Or 90-99
Stage 2 >160 Or > 100

ISSN (Eng-online) 2542-2308

Note: Adapted From JNC VII, 2003.

In this study, respondents were coal mine
workers in Kalimantan, Indonesia, with a sam-
ple size of 360 coal mine workers. The re-
spondents' characteristics included the follow-
ing: they were all males, their working experi-
ence was longer than one year, and they were
all working at a mining site. These criteria aim
to control for research bias.

Respondents were selected using a sam-
pling technique, namely cluster random sam-
pling. The data were processed by bivariate
analysis using a non-parametric test.

Results and discussion. The obtained re-
sults are shown in Tables 2—4.

Table 2 shows that 40 respondents out of
360 coal mining workers had hypertension
when they were examined and 320 didn’t
have it. Based on questioning, we detected
that 72 people’s fathers had hypertension in
their case history, while fathers of 288 others
did not.

Based on data given in Table 2 we can con-
clude that there is a relationship between pater-
nal hypertension and coal mining worker hyper-
tension with a p-value of 0.001 < a = 0.05. The
risk of incidence with hypertension among
coal mining workers if a father has a history of
hypertension is 3.143 times higher because
OR =3.143; 95 % CI (1.568 < OR < 6.229).

Table 3 shows that 320 respondents out of
360 coal mining workers, did not have hyper-
tension when being checked, while 40 respon-
dents had hypertension when they were exam-
ined. Based on questioning, we detected that
78 people’s mothers had hypertension in their
case history, while mothers of 282 others did
not have it.
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Table 2
Hypertension in father's case history influencing risk of hypertension among coal mining worker
Father’s case history
Not-Hypertension | Hypertension Total p-value OR
Coal mining workers | Not-Hypertension 264 56 320 0.001 3143
Hypertension Hypertension 24 16 40 ] )
Total 288 72 360
Source: Primary Data.
Table 3

Hypertension in mother’s case history influencing risk of hypertension among coal mining worker

Mother’s case history
Not-Hypertension | Hypertension Total p-value OR
Coal mining workers | Not-Hypertension 265 55 320
Hypertension Hypertension 17 23 40 0.000 6.519
Total 282 78 360
Source: Primary Data.
Table 4

Hypertension in parents’ case history influencing risk of hypertension among coal mining worker

Parents’ case history
Not-Hypertension | Hypertension Total p-value OR
Coal mining workers | Not-Hypertension 223 97 320
Hypertension Hypertension 11 29 40 0.000 6.061
Total 234 126 360

Source: Primary Data.

Based on data given in Table 3 we can
conclude that there is a relationship between a
mother having hypertension in her case history
and hypertension in a coal mining worker with
a p-value of 0.000 < a = 0.05. The risk of inci-
dence with hypertension among coal mining
workers if a mother has a history of hyperten-
sion is 6,519 times higher because OR = 6,519;
95 % CI (3.267 < OR < 13.008).

Table 4 shows that 320 respondents out of
360 coal mining workers, did not have hyper-
tension when being checked, while 40 respon-
dents had hypertension when they were exam-
ined. Based on questioning, we detected there
were 126 people whose parent, either mother or
father, or both of them, had hypertension in his
or her (or their) case history whereas parents of
the remaining 234 workers did not have it.

Based on data given in Table 4 we can
conclude that there is a relationship between
hypertension in parents’ case history and hyper-
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tension among coal mining workers with a p-
value of 0.000 < a = 0.05. The risk of incidence
with hypertension among coal mining workers
if parents have a history of hypertension is
6,061 higher times because OR = 6,061; 95 %
CI (2,910 <OR < 12,625).

Based on the results obtained via the
above research, three main points can be dis-
cussed, including influence exerted by paternal
hypertension on risk of incidence with hyper-
tension among coal mining workers, by hyper-
tension in father’s case history, and hyperten-
sion in mothers’ case histories as well.

This study shows that the number of hy-
pertension cases is higher among elderly
(126 people) than among coal mining workers
(40 people), mining workers aged from 18 years
to 56 years. This study is in line with previous
studies, stating that parents have a high inci-
dence rate of hypertension, especially at the
age exceeding 60 years, with a prevalence rate
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being from 60 % to 80 % [14, 15]. In another
study performed in Sao Paulo, it was found
that prevalence of hypertension among elderly
groups was 70 % of the total population [16].
Research in China also shows that hypertension
is found in 53 % of the elderly population [17].

The results showed a relationship between
hypertension in a father’s, mother’s (and par-
ents’) case history and incidence with hyper-
tension among coal mining workers. The rela-
tionship between hypertension in a father’s
and mother’s case history shows that genetic
hypertension can be inherited from either fa-
ther or mother or even from both parents. Ac-
cording to research that has been done if both
parents suffer from hypertension, about 45 %
will be passed down to the offspring, and if
one parent is suffering from hypertension,
about 30 % will be passed down to the off-
spring [18, 19].

In this study, the odds ratio (OR) value
for each relationship between variables was
obtained. OR = 3.143 obtained for hyperten-
sion in a father’s case history shows that if a
father has hypertension in his case history, risk
of incidence with hypertension among coal
mine workers is 3.143 times higher. OR ob-
tained for hypertension in a mother’s case his-
tory is equal to 6.519. This means that if a
mother hypertensionin her case history, the
risk of hypertension among coal mining work-
ers is 6.519 times higher. OR obtained for hy-
pertension in parents’ case histories is equal to
6.016. It means that if parents have hyperten-
sion in their case history, the risk of hyperten-
sion among coal mining workers is 6.061
times higher.

The above research follows the results ob-
tained in previous studies. This study aims to
determine the prevalence of hypertension and
the determinants of hypertension among eld-
erly people. This research is a quantitative
study with a cross-sectional study design in the
elderly group. Based on the study results, it
was found that a hypertension in family case
history is a risk factor causing occurrence of
hypertension. The risk of developing hyperten-
sion for someone who has hypertension in
family case histories is 3.216 times higher than
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for those whose parents do not have hyperten-
sion in their case history [20].

Previous research states that someone
whose parents have hypertension in their case
history runs higher risk of suffering from hy-
pertension. This possibility occurs because
someone whose parents suffer from hyperten-
sion, will inherit genes that interact with the
environment and cause an increase in blood
pressure. Genetic factors result in risks of de-
veloping hypertension, as evidenced by a phe-
nomenon that hypertension is more common in
monozygous twins (one egg) than in heterozy-
gous (different egg cells). If someone who has
a genetic trait of primary (essential) hyperten-
sion is then left without therapeutic interven-
tion early on, then exposure to environmental
factors will cause hypertension to develop, and
at an age of 30-50 years, signs and symptoms
will appear [21, 22].

The risk of hypertension, which is related
to parental genetics based on previous analy-
sis, 1s exacerbated by working conditions ex-
isting at coal mines. This study focuses on the
risk of hypertension among coal mining
workers due to exposure to the working envi-
ronment they have to face at their workplaces
and the unhealthy behavior patterns they tend
to pursue.

The working environment at coal mines
in Indonesia creates occupational risks for
workers via physical environmental hazards,
namely heat and noise, chemical, environ-
mental hazards, namely coal dust, and psy-
chological dangers. Influence exerted by en-
vironmental hazard risks plays a significant
role in high prevalence of hypertension
among mining workers in Indonesia.

Coal mining environment in Indonesia
tends to be dry and hot because it is located
along the equator and in tropical climate areas,
resulting in increased heat exposure for work-
ers. Heat exposure received by workers is di-
rect exposure to sunlight because Indonesian
coal mines are open-pit ones.

Workers are exposed to heat from the sun
throughout the year while doing their work.
The average temperature in mining areas in
Indonesian Kalimantan throughout the year is
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27.6 °C or 81.68 °F, with the lowest recorded
temperature being 19.1 °C or 66.38 °F, and the
highest temperature is 38 °C or 100.4 °F [23].
The temperature distribution indicates that the
risk of heat exposure received by coal mining
workers is very high compared to normal work
climate accepted by general humans.

Exposure to heat while working increases
the risk of hypertension for coal mine workers.
Exposure to heat while working affects body's
internal temperature, which then gradually af-
fects the cardiovascular system. Worker's body
exposed to heat automatically tries to adapt to
temperatures existing in a working environ-
ment by increasing blood flow to the heat-
exposed skin to control body temperature. This
increased blood flow to the skin is accom-
plished via increased blood flow from the
heart. The mechanism of increasing the pump
for blood flow from the heart causes the de-
tected blood pressure to increase when meas-
urements are taken.

These results are consistent with previous
experimental laboratory studies performed on
mice revealing that heat exposure will increase
mice's systolic and diastolic blood pressure.
Increased blood pressure was detected starting
at the moment when mice were exposed to
27°C or 80.6°F and above [24].

Continuous heat exposure causes a worker's
body to adapt significantly. Adaptation in min-
ers' bodies is accomplished via the cardiovascu-
lar system that always works above standard,
and it can cause hypertension in coal mining
workers in Indonesia.

The high risk of hypertension due to heat
exposure can be remedied with well-planned
prevention. One of them is implementing re-
strictions on working hours when the ambient
temperature is recorded to exceed 27 °C or
80.6 °F. This temperature becomes a limit be-
cause research shows that an increase in blood
pressure occurs at that temperature. Limitation
imposed on working hours aims to reduce heat
exposure experienced by coal mine workers,
especially in summer.

Exposure to noise hazards also exacer-
bates the risk of developing hypertension in
coal mining workers in Indonesia. Noise in
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coal mining comes from heavy equipment,
conveyors, subsoil blasting, and coal dredging.
Mining workers are exposed to noise during a
working shift which is equal to eight hours in
Indonesia.

Based on CDC data, it is known that coal
mine workers are exposed to noise hazards
above 90 dBA at their workplaces [25]. In In-
donesia, the noise limit at a workplace for
a 8-hour work shift has been stipulated in the
Regulation of the Minister of Manpower of the
Republic of Indonesia Number 5 of 2018 con-
cerning Occupational Safety and Health. Ac-
cording to it noise in a work environment
should not exceed 85 dBA, and the maximum
allowable limit is 139 dBA with an exposure
time not exceeding 0.11 seconds. Based on the
regulation, noise in coal mines is a risk factor
that must be controlled.

The impact exerted by noise on incidence
with hypertension is classified as non-auditory
impacts. Exposure to noise exacerbates a pos-
sibility of hypertension among coal mine
workers. When exposed to noise, mine work-
ers feel disturbed. These feelings lead to anxi-
ety and stress among them. The stress causes
cardiovascular changes in workers, one of
which is an increase in blood pressure. Pro-
longed noise exposure will result in a necessity
for a body to recover. This recovery includes
elimination of non-auditory noise impacts.
Stress caused by noise can become chronic.
Chronic stress that causes an increase in blood
pressure continues with the final manifestation
of hypertension in coal mining workers.

Noise increases the risk of hypertension
among workers in line with existing research.
Previous research has shown that noise will
have an impact on prolonged stress. This stress
is then followed by an increase in blood lipids,
blood viscosity, blood pressure, cardiac output,
blood glucose, and blood clotting factors,
which result in cardiovascular diseases, includ-
ing stroke, ischemic heart disease, and arterial
hypertension [26].

As for coal mine workers and their expo-
sure to noise, the risk of hypertension can be
reduced using personal protective equipment,
especially those aimed at reducing noise expo-
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sure, both earplugs, and earmuffs when work-
ing under exposure to noise. Several earplugs
and ear muffs in Indonesia can reduce noise
received by workers by 10-20 dBA.

We also studied a relationship between
hypertension among coal mine workers and
exposure to dust. The high rate of hypertension
in the study can also be caused by exposure to
dust at a workplace. It has been explained pre-
viously that the environment at coal mines in
Indonesia is dry, especially during hot or dry
season, which results in dry soil conditions and
causes much dust in summer or dry season.
Dust that is a risk factor for coal mining work-
ers comes from dry ground dust from coal be-
ing processed during mining activities.

Exposure to dust that enters through the
respiratory tracts causes an increased risk of
hypertension among coal mining workers due
to dust being carried through the respiratory
tracts and then to the lungs. The microscopic
dust particles will continue to be carried
around as blood circulation occurs from the
lungs to the heart. The coarse particles then
partially block blood flow to the heart. This
inhibition of blood flow to the heart causes an
increase in blood pressure, leading to hyper-
tension in coal mining workers.

Experimental studies on humans related to
dust also explain that humans exposed to dust
particles with their diameter being 2.5-10 mi-
crometers suffer from an increase in heart rate
and systolic and diastolic blood pressure. This
happens due to coarse particles carried by the
bloodstream causing disruption of blood circu-

lation to the heart [27, 28]. Preventing increased
risks of hypertension due to dust exposure can
require workers to wear masks while working.
A mask in question is a dust mask with the abil-
ity to filter dust up to particles with their diame-
ter being 2.5 micrometers so that they cannot
enter the respiratory tract. If coal mine workers
use these masks, it is recommended to change
cartridges in them periodically.

This discussion shows that examined
coal mining environment creates an enor-
mous risk of increased hypertension preva-
lence. A specific work system existing at In-
donesian coal mines involves mining work-
ers spending their nights in a cottage for
several weeks, causing a possibility of even
a higher risk of hypertension among them.
This can possibly be due to work stress, a
psychological burden of not meeting family,
a poor diet, and exercise.

Conclusion. Based on the results of the
study, we can conclude that there is a relation-
ship between hypertension in parents’ case his-
tory and incidence with hypertension among
coal mining workers. This is sufficient to prove
that heredity or genetics plays a role in increas-
ing risks of hypertension among coal mining
workers. Coal mining environment creates an
enormous risk of increasing hypertension
prevalence among coal mining workers.
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