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Background: Sleep is a physiological process that is essential to human physical, emotional, and mental
health. Sleep difficulties affect an estimated 150 million individuals globally, with roughly 17% of the
population in developing countries. As a result, the purpose of this study was to determine the preva-
lence and associated factors of poor sleep quality among textile and garment manufacturing workers in
Addis Ababa, Ethiopia, in 2022.
Methods: A facility-based cross-sectional study was done from July 15th to August 15th, 2022, using a
simple random sample technique. The degree of self-reported poor sleep quality was quantified using a
validated, interviewer-administered, standardized Pittsburgh Sleep Quality Index. To determine the
relationship between independent variables and poor sleep quality, multivariable logistic regression
analysis was carried out with a p-value of less than 0.05 and a 95% confidence interval (CI).
Results: The prevalence of poor sleep quality was 75.4% (95% CI: 70.8, 80). Working more than 8 h per
day (AOR ¼ 2.83, 95% CI: 1.01, 7.94), work dissatisfaction (AOR ¼ 3.27, 95% CI: 1.52e7.05), and using
electronic materials before sleeping (AOR ¼ 2.08, 95% CI: 1.01e4.30) were all associated with poor sleep
quality.
Conclusion: Poor sleep quality was common among garment and textile industrial workers. Work
dissatisfaction, working hours, and the utilization of electronic materials before bedtime were all sub-
stantially related to poor sleep quality, which should be taken into account and addressed early to reduce
poor sleep quality.
© 2023 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Sleep is a physiological process that is essential for physical,
emotional, and mental wellbeing [1,2]. According to the National
Institute of Health, sleep is a vital aspect of a person's daily routine
and is as necessary for survival as food and water [3]. The American
Academy of Sleep Medicine (AASM) and the Sleep Research Society
(SRS) recommend that the average adult sleep seven or more hours
per night on a regular basis to promote optimal health [4], and the
National Sleep Foundation (NSF) provides similar consensus rec-
ommendations of seven to 9 h of sleep for adults and seven to 8 h of
sleep for older adults [5]. Good sleep quality provides benefits such
(G.K. Getahun), adisgen19@
).

B.V. This is an open access article u
as feeling rejuvenated, having normal reflexes, and maintaining
healthy relationships [6].

According to the World Health Organization (WHO), the effects
of a sleep problem include physical effects (sleepiness, fatigue),
cognitive impairment (decreased performance, diminished mental
concentration, intellectual capacity; and increased risk of work-
place accidents), impairs the ability to think, handle stress, and
mental health complications [7]. Sleep disorder is defined by dif-
ficulty with sleep quality, beginning or maintaining sleep, signifi-
cant distress, and deficits in daily functioning [8]. Individuals who
do not get enough sleep are more likely to experience diabetes,
heart disease, stroke, dementia, and cancer [9e11].

Poor sleep quality is a worldwide phenomenon that relates to
poor health, increased mortality risk, hormonal and biochemical
alterations, higher healthcare costs, increased use of health re-
sources, school dropouts, and an increased risk of psychological
disorders and burnout [12,13]. Poor sleeping quality is a public
nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. Conceptual framework of poor sleep quality among textile and garments
manufacturing workers in Addis Ababa, Ethiopia, 2022.
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health concern and one of the most common complaints in medical
practice [1]. Studies conducted across the world reported that the
prevalence of sleep difficulties ranges from 1.6% to 56.0% [14,15],
while some research has suggested that sleeping disorders may be
on the rise in some countries or populations [16,17]. Previous
studies in Ethiopia also discovered that the proportion of poor sleep
quality ranged from 52.7% to 63.0% [18e20].

Sleep quality is influenced by a number of factors, including
demographic characteristics such as age, gender, marital status,
work position, monthly income, educational status, religion, and
work experience [21,22], personal factors such as body mass index,
dietary intake, physical exercise, habit of taking breaks at work,
drinking of caffeinated drinks, and use of electronics before
sleeping, and environmental factors (working hours, shift work,
work stress, work satisfaction, work load, noise duration, and noise
level) (alcohol drinking, cigarette smoking, and khat chewing)
[23e26].

Poor sleep quality has been a common occurrence throughout
the different working conditions [27,28].While poor sleep quality is
considered a public health concern, it typically remains unnoticed,
is underreported, and has significant economic consequences
[7,14]. Although the manufacturing industry has been identified as
a workplace associated with a high risk of poor sleep quality [29],
little research has been conducted to quantify the prevalence and
risk factors of poor sleep quality among the textile and garment
population in low andmiddle-income countries, including Ethiopia
[30,31]. As a result, this study was conducted to assess the preva-
lence and associated determinants of sleep quality among the
garment and textile sectors in Addis Ababa, Ethiopia.

2. Materials

2.1. Study setting and population

The study was conducted in a garment and textile
manufacturing company in Bole Lemi Industrial Park, in Addis
Ababa. Addis Ababa is the capital and largest city of Ethiopia. The
population of Addis Ababa was estimated to be 2,738,248 in 2007,
of which 52.4% were females, and women between 15 and 49 years
of age were estimated to be 34.6% [32]. It has a total area of 530.21
square kilometers and is located in the foothills of the Entoto
Mountains, standing 7726 feet (2355 m) above sea level. Bole Lemi
Industrial Park is Ethiopia's first public industrial park that spe-
cializes in textile, garment, rubber, and leather products. Currently,
it has six garment and textile manufacturing companies and more
than 20,000 employees working in these companies. A cross-
sectional study was carried out among garment and textile
manufacturing workers who had at least one year of working
experience from July 15th to August 15th, 2022.

2.2. Eligibility criteria

Employees who had at least one year of work experience and
were available throughout the data collection period were
included. Employees who were critically ill, on maternity leave, or
on annual leave, as well as those diagnosed with sleep disorders,
were not eligible.

2.3. Sample size determination and sampling procedure

The sample size was determined using a single population
proportion formula. By taking the 33.7% prevalence of poor sleep
quality among industrial workers [29], with the following as-
sumptions: level of significance () ¼ 5% (at a confidence level of
95%), marginal error d ¼ 5%, and p ¼ 0.337, the z value is 1.96
2

(n ¼ sample size, p ¼ proportion, and d ¼ marginal error).

n¼
�
Z a
2

�2Pð1� PÞ
d2

By adding a 10% non-respondent rate, the sample size required
was 379.

In Bole Lemi garment and textile manufacturing, there were six
companies and 21600 workers. Garment and textile workers who
satisfied the inclusion criteria were selected based on a simple
random sampling technique, using the human resources depart-
ment of each company's list as a sampling frame. To ensure
representativeness of the sample size, proportional allocation was
implemented for all garment and textile manufacturing companies.

2.4. Study variables and definitions

Sleep quality (poor or good) was considered an outcome vari-
able, along with socio-demographic factors such as age, sex, marital
status, monthly income, educational level, work experience, work
position, personal factors such as BMI (body mass index), dietary
intake, physical exercise, the habit of taking breaks in the workday,
the drinking of caffeinated drinks, and the use of electronics before
sleeping, and environmental factors like working hours and shift
work. Work stress, work satisfaction, work load, and disturbing
noise during sleeping time were all taken as explanatory variables.
The relationship between these variables is illustrated below
(Fig. 1) (see Fig. 2

Sleeping quality: individuals who get a Pittsburgh Sleep Quality
Index (PSQI) global score of 5 or less were classified as “good
sleepers,” and those who get >5 were classified as “poor sleepers”
[33].

2.5. Data collection and analysis

The data was collected using a structured and pretested ques-
tionnaire that was written in English, translated to Amharic, and
then back to English to ensure consistency. The questionnaire had
four parts, including socio-demographic, behavioral/personal,
environmental, and Pittsburgh Sleep Quality Index (PSQI), a self-
rated questionnaire used to assess sleep quality over a one-
month time interval. PSQI studies seven components of sleep, the
sum of which gives the global PSQI score ranging from 0 to 21,
where lower scores denote a healthier sleep quality and higher



Fig. 2. Prevalence of poor sleep quality among Garment and textiles manufacturing
workers in Addis Ababa, Ethiopia, 2022.

Table 1
Socio-demographic characteristics of respondents in Addis Ababa, Ethiopia, 2022.

Variables Frequency Percent (%)

Sex
Female 260 70.30
Male 110 29.70
Age (years)
�24 170 45.9
25e26 94 25.4
�27 106 28.7
Religion
Orthodox 303 81.90
Muslim 28 7.60
Protestant 39 10.50
Marital status
Single 251 67.80
Married 111 30.00
Divorced 8 2.20
Educational status
Not able to read and write 22 5.90
Primary school 49 13.20
Secondary school 73 19.70
Diploma 94 25.40
Degree 126 34.10
Masters and above 6 1.60
Working experience (in years)
�3 223 60.30
>4 147 39.70
Monthly income (ETB)
�3000 124 33.50
3001e5000 132 35.70
>5001 114 30.80
Work position
Operator 253 68.4
Supervisory level 104 28.1
Managerial Level 13 3.5
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scores indicate worse sleep quality. Individuals who get a PSQI
global score of 5 or less were classified as “good sleepers,” and those
who get >5 were classified as “poor sleepers."

The information was gathered through face-to-face interviews.
Every day, trained data collectors conducted interviews to incor-
porate samples from each shift and each company. Sleep quality
was assessedwith a self-rated Pittsburgh Sleep Quality Index (PSQI)
questionnaire. A pre-test was administered to 5% of garment
workers at the Yirgalem Addis garment factory in Addis Ababa,
which was later excluded from the study. Training was given for the
data collectors and supervisor for one day on the purpose of the
study, data collection tools, and ethical principles. The collected
data were checked for completeness, accuracy, and clarity by the
principal investigators and supervisors.

The data entry was made using Epidata software and analyzed
using SPSS version 20. Descriptive statistics were analyzed using
frequency and percentage. The binary logistic regression analysis
was computed with a 95% confidence interval (CI) to examine the
presence and strength of association between sleep quality and
independent variables. In the multivariable logistic model, a p-
value of less than 0.05 was considered a significant factor for sleep
quality, along with its corresponding 95% CI, which was applied to
show the strength and direction of association.
3. Results

3.1. Socio-demographic characteristics of participants

The current study involved 370 participants, giving a response
rate of 97.6%. The majority of the study participants (70.30%) were
female. The mean (standard deviation) age of the respondents was
25.3 years (±SD 2.4). The majority (81.9%) of the study participants
were orthodox by religion. More than two thirds of the study par-
ticipants (67.8%) were unmarried. The median (interquartile range
(IQR)) monthly income of the participants was 4000 ETB
(2950e6625 ETB) (Table 1).
3.2. Personal and behavioral characteristics of participants

The bulk of the study participants, 250 (67.60%), had normal
body mass index, while 196 (53%) had low nutritional intake in the
previous 24 h of evaluation. Two hundred thirteen (57.6%) of the
study participants took regular breaks throughout working hours,
with a mean estimated break time of 28.89 min. Only 17 (4.6%) of
garment and textile employees in the research smoke cigarettes,
while nearly half (44.9%) use any type of alcohol at least once a
month (Table 2).
3

3.3. Working environment-related characteristics of respondents

The workload of the majority of study participants (70.3%) was
medium. Work stress was experienced by more than half of the
participants (54.3%). In terms of working hours, 330 (89.2%) of re-
spondents work 8 h or less every day (Table 3).

3.4. Prevalence of poor sleep quality

The proportion of poor sleeping quality over the past onemonth
among garment and textile manufacturers in Bole Lemi industrial
park was 75.4% (95% CI: 70.8, 80.0). Females (194; 52.4%) and
people under the age of 25 (173; 46.7%) had poorer sleep quality.
The average sleep latency of the respondents was 22 min, and only
8 (2.2%) of the participants reported that their subjective sleep
quality was very bad. Themajority of the study participants (246, or
66.5%) reported that they had more than 7 h of sleep per night.
Moreover, at the time of the interview, 317 (85.7%) of the re-
spondents hadn't used sleep medication during the past month
(Figure 2). Factors associated with sleep quality

We discovered that religion, marital status, monthly income,
work experience, work position, work dissatisfaction, work stress,
working hours, work load, work shift, disturbing noise during
sleeping time, consumption of caffeinated drinks, nutritional
intake, and use of electronic materials before bedtime were all
associated with sleep quality in a binary logistic regression analysis
with a p-value of less than 0.2. However, in a multivariate logistic
regression analysis, only work dissatisfaction, working hours, and
usage of electronic materials before bedtime were revealed to be
substantially associated with sleep quality.

Subsequently, workers who worked more than 8 h per day had
nearly three times the odds of developing sleeping difficulty



Table 2
Personal and behavioral characteristics of the study participants (n ¼ 370).

Variables Frequency Percent (%)

Dietary intake
Good intake 174 47
Poor intake 196 53
Body mass index
Underweight 50 13.5
Normal Weigh 250 67.6
Over weight 58 15.7
Obesity 12 3.2
Physical exercise
Yes 150 40.5
No 220 59.5
Habit of taking break in the work
Yes 213 57.6
No 157 42.4
Length of break
�30 185 50.0
>30 28 7.6
Use of electronic (TV, smart phone, tablet etc.) materials before sleeping
Yes 318 85.9
No 52 14.1
Smoking cigarette or any tobacco
Yes 17 4.6
No 351 94.9
Previously smoked 2 0.5
Alcohol drinking
Never 175 47.3
Rarely (once in month) 166 44.9
Regularly in small amount (1 drink per week) 24 6.5
Regularly many drinks (4 drinks/week) 5 1.4
Chewing khat
Yes 15 4.1
No 355 95.9
Drinking of caffeinated drinks
Yes 315 85.1
No 55 14.9

Table 3
Working environment-related factors of the study participants.

Variables Frequency Percent (%)

Work load
Low 21 5.7
Medium 260 70.3
High 89 24.1
Work shift
Night shift only 10 2.7
Day shift only 310 83.8
Both shifts interchangeably 50 13.5
Disturbing noise during sleeping time
Yes 71 19.2
No 299 80.8
Working Hours
�8 330 89.2
>8 40 10.8
Satisfied with work
Satisfied 278 75.1
Dissatisfied 92 24.9
Work stress
Yes 169 45.7
No 201 54.3
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compared with their counterparts (2.83; AOR ¼ 2.83; 95% CI: 1.01,
7.94). The proportion of participants who were dissatisfied with
their jobs was 3.27 (AOR ¼ 3.27, 95% CI: 1.517e7.051) times more
likely to experience poor sleeping quality compared to those
satisfied workers. The chance of poor sleeping quality was 2.079
(AOR ¼ 2.079, 95% CI: 1.006e4.299) times greater in those who
used electronic materials (TV, smart phone, computer, etc.) before
bedtime compared to those who did not use electronic materials
4

(TV, smart phone, computer, etc.) before bedtime. (Table 4).

4. Discussion

The primary goal of this study was to assess the prevalence of
poor sleep quality and its associated characteristics among garment
and textile workers in Addis Ababa's Bole Lemi industrial park.
According to this study, the prevalence of poor sleep quality was
75.4% (95% CI: 70.8e80.0). Work discontent, working hours per day,
and prior usage of electronic materials (TV, smart phone, computer,
etc.) were the determining factors.

The prevalence of poor sleep quality found in this study is
consistent with previous studies conducted in Ohio, USA (69.9%
[34]) and Riyadh, Saudi Arabia (76% [35]). It was, however, higher
than many previous studies conducted in Jimma, Ethiopia (65.4%
[20]), Gondar (24% [36]) and Haramaya (68.4% [37]). In contrast,
according to our assessment, no study report was higher than the
current prevalence report. The disparities could be explained by
variances in the study population, study settings, socioeconomic
factors, and data collection methods.

Long working hours per day (>8 h) were found to be signifi-
cantly associated with poor sleep quality in this study. The dis-
covery confirms the findings of prior studies [38,39]. A possible
justification for this report might be that employees with lengthy
working hours may require more time to recover from work-
induced exhaustion since long working hours reduce the amount
of private time available to them and may contribute to sleep
deprivation.

The use of electronic devices before bedtime was linked to poor
sleep quality. Individuals who used electronic devices before
bedtime had two times the odds of developing sleeping difficulty
compared with their counterparts. Other previous research found
similar findings [40,41]. This could be explained by the fact that
when people use digital devices for an extended period of time,
their sleep quantity and quality are considerably affected. Cell
phones, tablets, readers, computers, and laptops, for example, emit
short-wavelength enhanced light that has been shown to block or
delay the normal production of melatonin in the evening and
reduce sensations of tiredness [42].

This study additionally showed that job dissatisfaction was
statistically associated with poor sleep quality. Participants who
were dissatisfied with their jobs had more than three times the
odds of having poor sleeping quality as those who were satisfied.
Previous similar research has also discovered that work unhappi-
ness is a strong related factor [43,44]. This conclusion could be
explained by the fact that satisfaction is a component of subjective
well-being and a sign of psychological functioning. Reduced job
satisfaction, on the other hand, is connected with worse overall
health, disability, and emotional trauma. It predicts negative health
consequences such as long-term mortality, suicide, and depressive
symptoms. Furthermore, job discontent contributes to persistent
weariness, which can have a detrimental impact on sleep quality.

Moreover, even though the current study didn't found a statis-
tical association between Khat chewing and poor sleep quality
previous studies from different parts of Ethiopia reported a positive
association [18,19]. This could be due to the fact that khat has a
psychostimulant and euphorigenic effects which interferes with
the sleep center. It's frequently reported that khat has qualitatively
similar effects to amphetamine like increased blood pressure,
euphoria, and elation, as well as feelings of increased alertness and
arousal.

4.1. Limitations of the study

The study's main limitation is that it is a single-institution



Table 4
Factors associated with poor sleep quality in Addis Ababa, Ethiopia, 2022.

Variables Sleep quality COR with 95% CI AOR with 95% CI P-value

Good Poor

Religion
Orthodox 82 221 0.396 (0.150e1.048) 0.391 (0.135e1.132) 0.083
Muslim 4 24 0.882 (0.214e3.632) 0.696 (0.147e3.296) 0.648
Protestant 5 34 1 1
Marital status
Single 69 182 1 1
Married 21 90 1.625 (0.938e2.816) 1.507 (0.808e2.813) 0.197
Divorced 1 7 2.654 (0.321e21.967) 1.850 (0.192e17.804) 0.594
Monthly income (ETB)
�3000 32 92 1.171 (0.662e2.072) 1.666 (0.686e4.047) 0.260
3001e5000 26 106 1.661 (0.921e2.996) 2.125 (0.947e4.766) 0.067
>5001 33 81 1 1
Work position
Worker level 58 195 2.101 (0.662e6.671) 2.052 (0.487e8.646) 0.327
Supervisory level 28 76 1.696 (0.512e5.623) 1.689 (0.428e6.665) 0.455
Managerial level 5 8 1 1
Work Experience
<3 years 63 160 0.598 (0.361e0.990) 0.572 (0.305e1.073) 0.082
>4 years 28 119 1 1
Dietary intake
Good intake 48 126 1 1
Poor intake 43 153 0.738 (0.459e1.185) 0.886 (0.516e1.524) 0.663
Work load
Low 8 13 1 1
Medium 66 194 0.384 (0.137e1.072) 1.529 (0.542e4.316) 0.422
High 17 72 0.694 (.382e1.262) 2.431 (0.749e7.885) 0.139
Work shift
Night shift only 3 7 0.259 (0.050e1.334) 0.335 (0.055e2.035) 0.235
Day shift only 83 227 0.304 (0.117e0.792) 0.387 (0.139e1.078)) 0.069
Both interchangeably 5 45 1 1
Disturbing noise sleeping
Yes 11 60 1.993 (0.997e3.980) 1.694 (0.787e3.649) 0.178
No 80 219 1 1
Working Hours
¼<8 86 242 1 1
>8 5 35 0.402 (0.153e1.059) 2.833(1.011e7.941) 0.048*
Work satisfaction
Yes 81 197 1 1
No 10 82 0.297 (0.146e0.601) 3.270(1.517e7.051) 0.003*
Work stress
Yes 36 133 1.392 (0.860e2.252) 1.221 (0.690e2.160) 0.493
No 55 146 1 1
Consumption of Caffeine
Yes 6 49 3.018 (1.24e7.302) 2.046 (0.772e5.427) 0.150
No 85 230 1 1
Habit of watching TV, Phone
Yes 74 244 1.602 (0.849e3.023) 2.079(1.006e4.299) 0.048*
No 17 35 1

Key: 1 ¼ reference category AOR ¼ adjusted odds ratio, CI ¼ confidence interval, COR ¼ crude odds ratio, * ¼ statistically significant at a p-value <0.05.

G.K. Getahun, A. Genene and T. Tadesse Sleep Medicine: X 5 (2023) 100075
report. If a comparable study is conducted in the future, a multi-
center investigation would help detect the hidden burden of
sleep quality and thus strengthen the findings. Furthermore,
because the study is a cross-sectional one, it does not establish a
temporal association between independent variables and poor
sleep quality.
5. Conclusion and recommendation

According to this study, poor sleep quality was common among
garment and textile industrial employees in Addis Ababa. Work
dissatisfaction, long working hours, and the habit of watching
electronic devices before going to bed were discovered to be factors
that were substantially associated with poor sleeping quality.
Therefore, lowering working hours and exposure to electronic de-
vices is critical to minimizing difficulties. Finally, we recommend
that future research should investigate the interrelationships
5

between the significant variables studied that influence sleep
quality.
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