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ARTICLE INFO  ABSTRACT 
The number of work accidents in Indonesia and in the world is 
quite high, particularly in the mining sector. One of the factors 
that cause occupational accidents is poor sleep quality. Therefore 
good quality sleep is needed to reduce the risk of accidents. This 
study aims to describe the sleep quality of mining workers based 
on age, occupational category, and Body Mass Index (BMI). The 
research uses a descriptive design with a cross-sectional method. 
Data was collected from PT Borneo Indobara in 2020, as many as 
120 workers. PSQI (Pittsburgh Sleep Quality Index) is used as an 
instrument. Then, sleep quality was reported in age, BMI, and 
occupational categories. The result shows that workers at PT 
Borneo Indobara are dominated by the age range of 21-40 years 
old (80%), working as operators (70.83%), and having normal 
BMI (56.67%). Most of the poor sleep quality is experienced by 
the worker with age range 18-20 years old (90.91%), working as 
a leader/officer (100%), and obesity as a BMI category (88.89%). 
Most of PT. Borneo Indobara employees have poor sleep quality 
based on the PSQI score, so that the management of PT. Borneo 
Indobara can use this research as employee evaluation data and 
can prepare treatment for the employees. 
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INTRODUCTION 

     Sleep is an unconscious state that can be 
awakened by sensory or other stimuli.1 Healthy 
sleep consists of many dimensions, including 
adequate duration, good quality of sleep, 
appropriate timing, and the absence of sleep 
disturbances.2 Good sleep quality is one of the 
important factors that contribute to physical 
function, psychological well-being, and quality of 
life. Sleep quality can be divided into objective 
and subjective sleep quality. Indicators of good 
subjective sleep quality can be seen from shorter 
sleep latency, adequate total sleep time, reduced 
wake-up time after sleep onset, and wakefulness 
during the day. The good subjective sleep quality 
can be measured with various instruments, one 
of them is the Pittsburgh Sleep Quality Index 
(PSQI).3 The PSQI consists of 19 questions, 
included in seven components to evaluate sleep 
quality and disturbances in the past month. The 
PSQI itself was developed by Buysse et al.4 
Various factors affect sleep quality including 
physiological, psychological, and environmental 
influences,5  such as age, job category, and Body 
Mass Index (BMI). 

     In general, everyone needs adequate sleep 
about 7-8 hours per day as a homeostatic 
process. Lack of sleep at night is associated with 
daytime sleepiness, health problems, and safety 
concerns.6 A survey in America shows that 26% 
of workers experience excessive sleepiness 
during the day that interferes their daily tasks. A 
study of the relationship between Obstructive 
Sleep Apnea (OSA) and occupational accidents 
showed that OSA was the cause of daytime 
sleepiness increasing the work accidents by 
twofold.6 In the mining industry alone, according 
to data from the US Bureau of Labor Statistics 
(BLS) during 2010, there were fatal work 
accidents that caused 172 deaths and 15.500 
accidents.7 Based on the 2019 Performance 
Report of the Ministry of Energy and Mineral 
Resources, in 2019, mining accident data in 
Indonesia reached 157 cases with 24 cases 
causing death.8 A study of sleep quality in truck 
drivers shows that good sleep quality is 
necessary and very important driving jobs, a 
kind of job that also exists in coal mining. 
Another study at a company in Kalimantan, 
Indonesia, shows that there is a relationship 
between sleep quality, fatigue, and work 
safety9,10 where fatigue is most likely to cause 
accidental death since fatigue impare alertness 

and the ability to move safely.11 These 
occupational accidents and work-related 
illnesses can have an impact on an individual's 
economic, physical and emotional well-being. In 
addition, work accidents also affect productivity, 
economy, and society at large.12 

     The data shows a high rate of work accidents, 
especially in mining workers, where one of the 
factors that can cause work accidents is poor 
sleep quality, there has been no research on the 
sleep quality profile of mining workers in 
Indonesia. Thus, this study aims to describe the 
sleep quality of mining workers based on age, 
job category, and Body Mass Index (BMI). 

MATERIAL AND METHOD 

     This study uses a descriptive design with a 
cross-sectional method on 120 mining workers 
of PT Borneo Indobara. The data used is a 
population sample. The inclusion criteria of the 
data are male workers with a minimum work 
duration of one month and filling out a complete 
questionnaire. The type of work carried out by 
mining workers at PT. Borneo Indobara is an 
exploration to find new mining points. After 
excavation, mining products are delivered to 
ports until they are distributed via large ships. 
All types of work use heavy equipment such as 
excavators, dump trucks, heavy dump trucks, 
and truck loads. All the work is made in two 
shifts, morning and night with three days of 
every week with one day off when changing 
shifts (each shift last for about eight to eleven 
hours per day). 

     The instrument used in this study was the 
Indonesian version of the PSQI (Pittsburgh Sleep 
Quality Index) questionnaire which has been 
validated. The questionnaire consists of 19 self-
answered questions. These nineteen questions 
have seven components in which each 
component has a value ranging from 0-3 (0 = no 
difficulty, 3 = severe difficulty). This component 
contains subjective sleep quality, sleep latency, 
sleep duration, sleep efficiency, sleep 
disturbances, use of sleeping pills, and daily 
function disturbances. After that, the score for 
each component will be calculated to produce a 
global PSQI score with a range of 0-21.3,4 Data 
were analyzed using Microsoft Excel software in 
which the results are grouped into two, a total 
score of ≤5 (good sleep quality) and a total score 
of > 5 (poor sleep quality) based on gender, age, 
occupational category, and BMI. Also, this study 
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got approval from the Health Research Ethics of 
Universitas Padjajaran with ethical number 
939/UN6.C.6.1/TU.00/2021. 

RESULTS 

     This study involved 120 mining workers at PT 
Borneo Indobara as research subjects. 
Information on respondent characteristics used 
in this study was age, job category, and BMI. The 
description of the characteristics and sociode-
mography of the respondents is presented in 
Table 1. The Table 1 shows that the mining 
workers at PT Borneo Indobara are dominated 
by men with the highest age range 21-40 years 
old (96 people or 80%), followed by 18-20 years 
old (11 people or 9.17%), then > 40 years old (13 
people or 10.83%). Based on the job category, 
there are 85 people (70.83%) worked as 
operators, 18 people (15%) as mechanics, 13 
people (10.83%) as supervisors, and 4 people 
worked as leaders/officers (3.33%). For the BMI 
group, more than half of the workers have a 
normal BMI (68 people) and the fewest are 
workers with obesity with 9 people (7.50%). 

     The PSQI data were obtained based on 19 
questions: usual bedtime, the time needed to fall 
asleep (less than 30 minutes or not), usual 
waking up time, hours of actual sleep, waking up 
in the middle of the night, waking up to use the 

bathroom, unable to breathe comfortably, 
coughing or snoring loudly, feeling too cold or 
too hot, having bad dreams, having pain, self-
rate of the overall sleep quality, using medicine 
to sleep, trouble to stay awake while doing a 
daily activity, less motivated to get things done, 
and having a bed partner/roommate or not. The 
results displayed are based on the PSQI scoring 
system. In this study, we only describe sleep 
quality based on the PSQI scoring system.4 Based 
on Table 2, the result represents the mining 
workers at PT. Borneo Indobara are dominated 
by poor sleep quality workers that is as many as 
92 people, while workers with a total PSQI score 
of > 5 who have good sleep quality are only 28 
people.    

     From Table 3, it is clear that all age range 
categories have poor sleep quality based on the 
age distribution. The age range of 18-20 years 

old has the highest percentage of poor sleep 
quality (90.91%) compared to the other age 
categories. Meanwhile, those with age > 40 years 
old have the highest percentage of good sleep 
quality (30.77%) compared to the age range of 
18-20 years old or 21-40 years old. It is also 
found that all occupation categories are 
dominated by poor sleep quality. The highest 
percentage of bad sleep quality is in the 
leader/officer category compared to operator, 
mechanic, or supervisors where all of them have 
poor sleep quality (100%). The occupation 
category that has the highest percentage of good 
sleep quality is the supervisor's job category 
(30.77%). Based on the Body Mass Index (BMI), 
all BMI categories are mostly dominated by poor 
sleep quality worker in which the percentage of 
poor sleep quality is mostly owned by obese 
workers (88.89%), while the percentage of good 
sleep quality is mostly in the overweight 
category of workers (28.13%). 

Table 1. Charachteristics of PT. Borneo 
Indobara Workers 

Variable n = 120 % 

Gender   
  Male 120 100 

Age 
  

  18-20 Years Old 11 9.17 
  21-40 Years Old 96 80 
  > 40 Years Old 13 10.83 

Type of Occupation   
  Operator 85 70.83 
  Mechanic 18 15 
  Supervisor 13 10.83 
  Leader/Officer 4 3.33 

Body Mass Index (BMI)   

  Underweight (<18.5) 11 9.17 
  Normal (18.5-24.9) 68 56.67 
  Overweight (25-29.9) 32 26.67 
  Obese (≥30) 9 7.50 

Source: Primary Data, 2020 

Table 2. Sleep Quality Distribution Based on 
PSQI Score 

PSQI n = 120 % 
Good (≤5) 28 23.33 
Poor (>5) 92 76.67 

Source: Primary Data, 2020
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Table 3. Sleep Quality Frequency Distribution of Mining Workers Based on Gender, Age, Type of 
Occupation, and BMI 

Variable 
Sleep Quality 

Good (PSQI Total Score ≤ 5) Poor (PSQI Total Score > 5) 

n %* n %* 

Age 

 18-20 Years Old 1 9.09 10 90.91 

21-40 Years Old 23 23.96 73 76.04 

> 40 Years Old 4 30.77 9 69.23 

Type of Occupation 

 Operator 21 24.71 64 75.29 

Mechanic 3 16.67 15 83.33 

Supervisor 4 30.77 9 69.23 

Leader/Officer 0 0 4 100 

Body Mass Index (BMI)  

Underweight (< 18.5) 2 18.18 9 81.82 

Normal (18.5-24.9) 16 23.53 52 76.47 

Overweight (25-29.9) 9 28.13 23 71.88 

Obese (≥ 30) 1 11.11 8 88.89 

Source: Primary Data, 2020 

*Notes: In Table 3, the result of the percentage is obtained based on segmental calculation. For example, in BMI, 

the percentage of obese respondents with poor sleep quality is calculated by: 

Number of Obese Respondents with Total Score >  5 or Having Poor Sleep Quality

All Obese Respondents
× 100% 

then the calculation becomes 
8

9
× 100% = 88.89%. Likewise for other variables, it is also used the same 

calculation. 

 

DISCUSSION  

     The results show that the majority of PT 
Borneo Indobara workers have poor sleep 
quality. This is due to various factors, some of 
them are age, job category, and BMI which can be 
seen in Table 3. Regarding the age category, the 
highest percentage of poor sleep quality is in the 
age range of 18-20 years old. This result is 
consistent with the research conducted by Song 
et.al in which the percentage of poor sleep 
quality is higher in the age category of ≤ 29 years 
old rather than in the age category of > 40 years 
old.13 Although it requires further research, one 
of the possible factors of these workers having 
poor sleep quality is due to electronic media 
used. Adolescents and young adults live in the 
digital era in which the use of electronic devices 
can interfere sleep, either directly or indirectly. 
Teenagers or young adults stay up late just 
enjoying their life with gadgets like chatting, 
playing games, or being online.14 The using of 
electronic device at 8-10 hours or close to 
bedtime indicates that teenagers and young 

adults are exposed to light from gadgets before 
bedtime. Exposure to blue-light, which is short-
wavelength light from electronic devices such as 
smartphones, tablets, or computers, is similar to 
exposure of the sunlight in the morning.15 When 
a person used electronic devices at the wrong 
time, such as when going to sleep, it can disrupt 
circadian rhythm by causing melatonin 
suppression due to exposure to light, causing a 
person to take longer to fall asleep and reduce 
total sleep time.15 The more time spent on 
electronic devices, the greater the decline in 
sleep duration and quality.15 Other studies state 
that people with 46 years old have a higher 
percentage of poor sleep quality than those with 
18-45 years old.16 Sleep quality generally 
declines with age, especially in terms of sleep 
efficiency. Poor sleep is most common in older 
adults.17 Older people are likely to experience all 
the symptoms of poor sleep except daytime 
dysfunction. Since older adults may have 
reached retirement age, they tend to be more 
flexible to adjust daytime activities to their 
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energy levels compared to working 
individuals.18 One of the hormones that play an 
important role in maintaining circadian rhythms 
and sleep is melatonin.19 Melatonin itself begins 
to appear about 2-3 months after the baby is 
born where the peak of its production at the age 
of 2-4 years old. The concentration of melatonin 
in the blood then declines until puberty, when 
there is a signal to start of puberty. The steady 
decline in melatonin reaches levels in adults 
starting after puberty until late adolescence. 
Melatonin levels are stable at the age of 21-40, 
then there is a significant decline at the age of 40.  
People with age > 90 have melatonin level less 
than 20% compared to young adults.20,21 

     Based on BMI, people with obesity have the 
highest percentage of poor sleep quality. These 
results are consistent with research conducted 
on hospital employees in Turkey,22 where the 
percentage of poor sleep quality is high in the 
obesity category. The study also explains the 
BMI value of respondents with poor sleep 
quality is higher. Other studies have also shown 
that increasing BMI is associated with poor sleep 
quality and short sleep duration and poor sleep 
quality is associated with obesity.23 It is because 
lack of sleep can disrupt hormone levels such as 
leptin and ghrelin that affect glucose 
homeostasis and hunger regulation.23,24 
Individuals with poor sleep quality are more 
likely to eat or snack when they wake up at night 
because their wake-sleep cycle is disturbed so it 
will cause an increase in BMI following the rising 
energy intake.22 In obesity, there are fat deposits 
in the upper respiratory tract which narrow the 
respiratory tract which can cause collapse and a 
decrease in muscle activity that causes hypoxia 
and susceptibility to Obstructive Sleep Apnea 
(OSA). This hypoxia will result in a decrease of 
oxygen in tissues and blood vessels and can 
cause sleep disturbances during breathing.25,26 
Weight gain can increase the risk of OSA in 
healthy people and can accelerate the 
development of OSA, especially in overweight 
patients.27 

     In the type of occupation category, it was 
found that the leader/officer has poor sleep 
quality with the highest percentage compared to 
operators, mechanics, and supervisors. The type 
of worker itself is divided into white-collar and 
blue-collar. Blue-collar workers have physically 
demanding jobs and work in unfavorable 

conditions such as monotonous and repetitive 
work. They also require to lift heavy loads and to 
work in shifts. On the other side, white-collar 
workers have jobs that are mentally and 
emotionally demanding and usually do not work 
in harsh conditions and psychosocial stress, such 
as irregular and long working hours, full of 
pressure, and others. According to Sun et al, 
blue-collar workers have shorter sleep duration 
and decreased sleep quality than the white collar 
one.28 Other research also states that white-
collar workers are more physically inactive 
because their jobs tend to be sedentary passive 
behavior compared to blue-collar workers in 
which physically active workers have lower 
stress levels29 and high work stress can cause 
poor sleep quality.30,31 All of these work requires 
high concentration and good physical fitness 
physically, emotionally, and to some extent, 
spiritually. That is why good quality sleep will 
greatly support the physiological process of 
recovery after doing the work. 

     The limitation of this study is that the number 
of respondents' sociodemographic distribution 
is not evenly distributed so it cannot describe 
the overall sleep quality of mining workers. Also, 
since this is a descriptive study, the information 
that leads to the conclusion of why mining 
workers have poor sleep quality is not really 
adequate. Thus, it still requires further analytical 
research on the specific factors that cause poor 
sleep quality in mining workers.  

CONCLUSION AND RECOMMENDATION 

     Workers at PT. Borneo Indobara in 2020 
majority has poor sleep quality. Most of the poor 
sleep quality is experienced by those who are 
18-20 years old, working as the leader/officer, 
and having obese. For this reason, the 
management can use this research as employee 
evaluation data and prepare treatment for 
employees at PT. Borneo Indobara that has poor 
sleep quality, so the risk of occupational 
accidents can be reduced. It is necessary to 
conduct further studies on the analysis of factors 
that affect sleep quality and its relationship to 
productivity, health, and safety. 
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