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Abstract:
Background:

Sleep is one of the basic needs of human beings and is important to their health; sleeping problem has a wide range of causes, including medical
and psychological. However, evidence on the burden of sleep problems in low-income countries is lacking. When compared to the general
population, the risks of having poor sleep quality are substantially higher in prisoners. However, the prevalence of poor sleep quality among
prisoners at national level is not known.

Objective:

To assess the prevalence and associated factors of poor quality of sleep among prisoners in Mettu town prison, 2019.

Methods:

A cross-sectional study design was employed with 310 prisoners selected by a systematic random sampling method. Data was collected by a face
to face interview using the Pittsburgh Sleep Quality Index (PSQI). Data analysis was done using SPSS version 20.

Results:

The study revealed that 77.1% (n= 239) of participants had poor sleep quality. Marital status: single (AOR=0.11, 95%CI=0.05, 0.26), widowed and
divorced (AOR=0.11, 95%CI=0.03, 0.37), history of previous incarceration (AOR=4.8, 95%CI=2.0, 11.79), urban residence (AOR=2.65,
95%CI=1.12, 6.27), unable to read and write and read (AOR=6.10, 95%CI=1.43, 25.9) and lifetime alcohol use (AOR=8.45, 95%CI=3.88, 18.36)
had significant association with poor sleep quality.

Conclusion:

This study has shown that the prevalence of poor sleep quality among prisoners was very high. Marital status: single, widowed and divorced,
history of previous incarceration, urban residence, cannot write and read and lifetime alcohol use found to have an impact on the prevalence of
poor sleep quality.

Keywords: Sleep disorders, Pittsburgh sleep quality index, Prison, Sleepiness, Adult prisoners, PSQI.
- J

Received: November 28, 2019 Revised: January 23, 2020

1. INTRODUCTION
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[1]. In fact, one in four people experiences sleep difficulties,
which include trouble falling asleep, trouble staying asleep,
early morning waking, sleeping too much, or restless or
unsatisfying sleep [4]. Today, poor sleep quality among
adolescents is becoming a major worldwide concern and is
widely recognized as a significant public health problem [5].

Sleep is an important physiological process with many
restorative functions. It is essential in maintaining the body’s
circadian rhythm and one of the basic needs of human beings
[1 - 3]. Sleep disorder is a common problem in adults and
affects physical and mental health [2, 3]. Poor sleep quality,
often referred to as “sleep disturbance”, is found in up to 55%
of the elderly population and consistently increases with age

The prison environment is one of the main challenges to
the overall health of prisoners [6]. In prison, communication
and relationship with families and friends also restricted. It's

* Address correspondence to this author at the Department of Psychiatry, Mettu

University, Mettu, Ethiopia; Tel: +251 (0)913845371;
E-mail: zakirabdu45@gmail.com

understandable that anybody in prison would be generally
affected by poor quality of sleep. Around a third of the general
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population experiences insomnia at some point in their lives;
however, recent figures show prisoners are at least twice as
likely to have insomnia and the majorities have poor sleep
quality [7]. This is problematic because insomnia has been
shown to significantly contribute to poor cognitive functioning,
depression, suicide, emotional deregulation, aggression and
lack of treatment engagement, all of which may affect the safe
running of the prison, an individual’s rehabilitation and,
ultimately, the likelihood of reoffending [8].

Majority of the prisoners are kept in groups in a cell and
are made to sleep on the floor, which is one of the main sources
of infectious diseases [6]. In most prisons, prisoners often lack
space to sleep or sit, hygiene is poor, and food and clothing are
inadequate, and also forced to work when sick [9, 10].

Furthermore, the prison experience can be inherently
stressful, which can contribute to insomnia. For example,
prisoners experience a complete upheaval of normal life,
family and routine forced contact with others and lack of
autonomy, all of which can augment the stressful experience.
Moreover, poor sleep hygiene, including daytime naps,
boredom or paucity of daytime activity, is evident in prisoners
[11]. Availing sleep management options in prison offers the
potential to impact positively on a number of these common
risk factors [8].

Very little research has been conducted on poor sleep
quality in prison internationally. A study conducted on
insomnia management in prisons in England and Wales
reported prevalence rates from 11 to 81% [11]. Another study
completed in maximum security women's prison in the United
States indicates that 72% of the sample met the criteria for poor
sleepers [12]. A cross-sectional study of the prevalence and
associated risk factors of insomnia in adult prison populations
in England reported an 88.2% rate of poor sleep quality [7].
Researchers at the UK’s University of Warwick Medical
School conducted large-scale, multinational study of sleep
disorders among eight countries in Asia and Africa which
showed an overall rate of nearly 17% of the populations in
these developing nations suffering from sleep problems [13].
The overall prevalence rate of insomnia among a mostly male
population housed in a Swiss remand prison was 44% [12].
One study in China on the prevalence and risk factors of poor
sleep quality among Chinese elderly in an urban community
showed rates of self-reported insomnia ranging between 10%
and 48% [14]. Another study conducted on bullying as a risk
for poor sleep quality among high school students in China
revealed that the number of adolescents involved in poor sleep
quality worldwide varies between 18.7% and 25% [15].

One study among undergraduate students reported 16 to
67% having poor sleep quality(16). Other studies in Taiwan
and Hong Kong Chinese reported the prevalence of poor sleep
quality ranging from 6% to 78% [14]. In Mainland China, there
was only one epidemiological study, reporting that 50% of
elderly aged 60 or older had poor sleep quality in a sample
population in rural areas [14]. One study done in primary
health care revealed that poor sleep quality was present in
38.0% of total subjects [2]. Among Malaysian adults aged 30
to 70 years in four urban areas in Selangor, the prevalence of
poor sleep quality with symptoms of insomnia was 33.8%, with
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12.2% of them reported to have chronic insomnia [16]. A study
in Malaysia on prevalence and factors associated with poor
sleep quality among secondary school teachers in a developing
country revealed the prevalence of poor sleep quality was 61%
[16].

One study done among school students in Malaysia
showed the prevalence of poor sleep quality was 24.0% (5). A
study of the factors associated with poor sleep among medical
students has been estimated to be 15% to 35% (17). The other
study conducted among communities in Ethiopia showed that
the overall prevalence of poor sleep quality was 65.4% [3].

The known risk factors of insomnia include female sex [1,
2,11, 16], old age [2, 5, 9, 15], depression, snoring, low level
of physical activity, the presence of underlying disease, low
education level and economic status, living alone and stress [2,
14, 15, 17]. Chronic medical illnesses, depression, substance
use, having lower levels of emotional support or being single,
divorced or widowed, psychosocial factors and psychological
influences are important factors that affect sleep quality [1, 2,
11, 14, 16 - 21]. For some prisoners, “guilt” and “shame” over
criminal actions also contributed to poor sleep [12].

2. METHODOLOGY

2.1. Study Area

This study was conducted in Mettu town prison, which
located in Ethiopia, Oromia Regional State, Illubabor Zone.
Mettu is a capital town of the Illubabor administrative Zone
and it is located at 600 Km South West of Addis Ababa, a
capital city of Ethiopia.

Study design and period: An institutional based cross-
sectional study was conducted from June 1 to 15, 2019.

2.2. Study Population

All prisoners in Mettu town prison was included in the
sampling frame to get an equal chance to be selected during the
data collection period and seriously ill were excluded from
study.

2.3. Sample Size Determination

Reviewing a literature, no similar study with the same title
was found, therefore, 50% estimated proportion was used in
order to get sufficient sample size. The single population
proportion formula used to determine a sample. The total
number of prisoners in Mettu town prison was 1111 which is
less than 10,000. Using finale population correction formulas
and considering 10% of the non - response rate, the final
sample size becomes = 314.

2.4. Sampling Technique

Systematic random sampling was done using the prisoner's
list, and the sampling interval size was calculated using the
formula (N/n = k). Where N is the total population (1111), n is
sample size (314), while k& is sampling interval size, K
=(approximately 4). Therefore, participants were selected every
4 interval, starting from the first study unit.
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2.5. Data Collection Procedure and Tools

Data was collected by face to face interview technique.
Initially, a questionnaire in the English language was translated
into local language, Amharic and Afan Oromo and back to
English by an independent person to check consistency. The
questionnaire has seven different subsections: 1% socio-
demographic data, 2" socioeconomic factors, 3" Pittsburgh
Sleep Quality Index (PSQI), 4" prison environment-related
factors, 5" clinical related factors, 6" social support and 7"
lifetime substance wuse. Questionnaires about socio-
demographic data and structured questionnaires for assessment
of associated factors were developed after extensive review of
literature and similar study tools. PSQI was used to screen the
presence and absence of poor quality of sleep [22]. It is valid
and reliable to assess the presence and absence of poor quality
of sleep [22]. The PSQI is an effective instrument used to
measure the quality of sleep and patterns of sleep in the adult.
It differentiates “poor” from “good” sleep by measuring seven
domains: subjective sleep quality, sleep latency, sleep duration,
habitual sleep efficiency, and sleep disturbances, use of sleep
medication, and daytime dysfunction over the last month. The
respondent self-rates each of these seven areas of sleep.
Scoring of the answers is based on a 0 to 3 scale, whereby 3
reflects the negative extreme on the Likert scale. A cut off
point “5” or greater indicates a “poor” sleeper [22]. Clinical
factors were assessed by developing structured questionnaire.
The Oslo 3-item social support scale was used to assess social
support [23, 24]. The magnitude of substance like lifetime
alcohol use, cigarette use and khat chewing was assessed by
developing structured questionnaire.

2.6. Operational Definition

2.6.1. Poor Quality of Sleep

Participants who scored PSQI “5” or greater indicate poor
quality of sleep [22].
2.6.2. Social Support

Participants who scored 3-8 have poor support; those who
scored 9-11 have moderate social support and score of 12-14
showed strong support [23, 24].
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2.6.3. Chronic Illness

Illnesses that can be managed, but cannot be cured and
have a greater risk of developing the poor quality of sleep, such
as heart diseases, Diabetic mellitus, HIV/AIDS, past mental
illness etc.

2.7. Data Processing, Analysis, Interpretation and
Presentation

Once all necessary data were obtained, data were checked
for completeness. Data were coded, entered to EpiData version
3.1, edited, exported to SPSS and cleaned. The collected data
were analyzed using SPSS version 20.0. Data was processed by
using descriptive analysis, bivariate analysis and multivariate
logistic regression. Descriptive analysis (median, percentage,
frequencies and interquartile range) was used to compute
demographic characteristics of participants. In addition,
bivariate analysis was used to see the significance of the
association. variable that shows strong association (p-value
<0.25) in bivariate analysis was entered to multivariate logistic
regressions to identify independently associated variables.
Multicollinearity was checked by variance inflation factor
(VIF). Statistical significance was declared at p-value less than
0.05. association of the variables was described using AOR
with a 95% confidence interval. The results was presented in
frequency tables, pie chart and discussed with previous
findings.

3. RESULTS

3.1. Socio-Demographic and Economic Characteristics of
Respondents

From a total of 314 participants, 310 were interviewed,
giving a response rate of 98.7%. The reasons for nonresponse
is 1.3% of the data were not complete. Among 310 prisoners
that participated, the majority were males (265; 85.5%). The
median age of the respondents was 30 years with an
interquartile range of 10 years. Of all participants, nearly half
(47.7%) married and about three out of seven (41.9%) were
Muslim. About five out of seven (71.6%) were originally from
urban in residence prior to incarcerated (Table 1).

Table 1. Sociodemographic characteristics of prisoners in Mettu town prison, South West Ethiopia, June 2019 (N=310).

Study variables Frequency (N) Percentage (%)
Gender Male 291 93.9
Female 19 6.1
Age 19-25 26 21.3
26-29 74 23.9
30-35 92 29.7
36 and above 78 25.2
Marital status Married 148 47.7
Single 126 40.6
Other* 36 11.6
Ethnicity Oromo 274 88.4
Amhara 30 9.7
Other** 6 1.9
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(Table 1) contd.....
Study variables Frequency (N) Percentage (%)
Religion Muslim 130 49.9
Orthodox 80 25.8
Protestant 90 29.0
Catholic 10 3.2
Residence before imprisonment Rural 222 71.6
Urban 88 28.4
Educational status Cannot read and write 70 22.6
1-8 Grade 112 36.1
9-12 Grade 108 34.8
Collage and above 20 6.5

*widowed, separated and divorced. **Gurage, Tigre and silte.

The study revealed that more than one in five (23.2%) of
participants had a history of previous incarceration. About one
fourth (25.2%) were staying >44 months in prison and the
median time spent in prison was 24 months with an
interquartile range of 34 months. About 13 out of 14 (92.9%)
respondents had worked in a prison. About half (48.4%) of
respondents reported they have moderate social support.

The study revealed that nearly one fifth (18.4%) of
respondents had a chronic physical illness (Table 2).

3.2. Prevalence of Poor Sleep Quality

The on-month prevalence of study revealed that nearly
seven in every nine (77.1%) (95% CI, 72.8-81.4%) prisoners
had poor sleep quality.

3.3. Factors Associated with Poor Sleep Quality

3.3.1. Bivariate Analysis

Socioeconomic and prison environment characteristics of
respondents, including sex, age, having children, family history
mental illness, duration of stay in prison, having a job before
imprisonment and social support have not show any association
with poor sleep quality on bivariate analysis. However, marital
status being married, residence before incarceration,
educational status, having a history of previous incarceration,
having a chronic physical illness, history, past mental illness,
history of lifetime alcohol, cigarette and khat use and having
common mental disorder were associated with poor sleep
quality in the bivariate analysis.

3.3.2. Multivariate Analysis

Multivariate logistic regression analysis revealed that
marital status, educational status, history of previous
incarceration, residence before incarceration and lifetime
alcohol use had significant association with poor sleep quality.

Accordingly, prisoners who were single were 11% less
likely to develop poor sleep quality when compared with
married prisoners (AOR=0.11, 95%CI=0.05, 0.26) and
prisoners who were widowed and divorced were 11% less
likely to develop poor sleep quality when compared with
married prisoners (AOR=0.11, 95%CI=0.03, 0.37). The odds
of having poor sleep quality was 4.8 times more likely
(AOR=4.8, 95%CI=2.0, 11.79) in prisoners who had a history
of previous incarceration compared with prisoners who have no
previous incarceration. Prisoners who came from the urban
residence were 2.65 times (AOR=2.65, 95%CI=1.12, 6.27)
more likely to develop the poorer quality of sleep than
prisoners who were from rural residential prisoners. Prisoners
who could not write and read were 6.10 times more likely
(AOR=6.10, 95%CI=1.43, 25.9) to develop a poor quality of
sleep when compared with prisoners who went to college.
Prisoners who obtained education from grade 1 to 8 were 7.36
times more likely (AOR=7.36, 95%CI=2.0, 27.38) to develop a
poor quality of sleep when compared with prisoners who went
to college joined prisoners. The odds of having poor quality of
sleep among prisoners who were lifetime alcohol use was 8.45
times (AOR=8.45, 95%CI=3.88, 18.36) than prisoners who did
not use alcohol in their lifetime (Table 3).

Table 2. Clinical factors and Lifetime substance use characteristics of prisoners in Mettu town prison, South West Ethiopia,

June 2019 (N=310).

Study variables Frequency (N) Percentage (%)
Common mental disorder Yes 242 78.1
No 68 21.9
Chronic physical illness* Yes 57 18.4
No 253 81.6
Alcohol Use (lifetime) Yes 186 60.0
No 124 40.0
Khat Use (lifetime) Yes 116 37.4
No 194 62.6
Cigarette smoking (lifetime) Yes 112 36.1
No 198 63.9

*Hypertension, Diabetes mellitus, HIVV/AIDS, Asthma.
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Table 3. Bivariate and multivariate logistic regression among prisoners in Mettu town prison, South West Ethiopia, June

2019 (N=310).

Study variables Poor sleep quality COR(95% CI) AOR(95% CI) P-value
Yes No
N (%) N (%)
Marital status® 137(57.3) 11(15.5) 1 1 <0.001<0.001
Married 77(32.2) 49(69.0) 0.13(0.06, 0.26)*** 0.11(0.05, 0.26)
Single 25(10.5) 11(15.5) 0.18(0.7, 0.47)*** 0.11(0.03, 0.37)
Other****
Previous incarceration® 190(79.5) 48(67.6) 1.85(1.03, 3.34)** 4.8(2.0, 11.79) <0.001
No 49(20.5) 23(32.4) 1 1
Yes
Residence before incarceration® 76(31.8) 12(16.9) 2.29(1.16, 4.5)** 2.65(1.12, 6.27) 0.027
Urban 163(68.2) 59(83.1) 1 1
Rural
Educational status® 59(24.4) 11(16.2) 5.16(1.62, 16.46) 6.1(1.43, 25.9)** 0.014
Could not write and read 85(35.1) 27(39.7) 4.31(1.51,12.28) 7.36(2, 27.38)** 0.003
Grade 1-8 81(35.5) 27(39.7) 1.13(0.42, 3.0) 1.04(0.3, 3.58) 0.94
Grade 9-10 17(7.0) 3(4.4) 1 1
Collage and above
Common mental disorder? 195(81.6) 47(66.2) 2.26(1.25, 4.0)** 1.08(0.48, 2.42) 0.85
Yes 44(18.4) 24(33.8) 1 1
No
Chronic physical illness? 52(21.8) 5(7.0) 3.67(1.4, 9.58)** 1.85(0.59, 5.77) 0.28
Yes 187(78.2) 66(93.0) 1 1
No
Past mental illness* 50(20.9) 6(8.5) 2.86(1.17, 6.99)** 2.1(0.7, 6.25) 0.18
Yes 189(79.1) 65(91.5) 1 1
No
Alcohol use (life time)® 165(69.0) 21(29.6) 5.3(2.97, 9.47)*** 8.45(3.88, 18.36) <0.001
Yes 74(31.0) 50(70.4) 1 1
No
Khat use (lifetime)? 99(41.4) 17(23.9) 2.24(1.23,4.1)** 1.26(0.53, 2.98) 0.59
Yes 140(58.6) 54(76.1) 1 1
No
Cigarette smoking (lifetime)? 98(41.0) 14(19.7) 2.83(1.5,5.36)** 0.67(0.19, 2.34) 0.53
Yes 141(59.0) 57(80.3) 1 1
No

*P<0.25, ¥* p<0.05, ¥*** p< 0.001 (in bivariate model), ****widowed and divorced *significant only by bivariate logistic regression, "significant both by bivariate and

multivariate logistic regression.

4. DISCUSSION

This study revealed an overall prevalence of poor sleep
quality was nearly seven in every nine (77.1%). History of
previous incarceration, marital status, urban in residence,
educational status and lifetime alcohol use had significant
association with poor sleep quality.

The finding of this study showed that the prevalence of
poor sleep quality among prisoners in Mettu town prisoners
was 77.1%. The finding was in line with studies carried out in
England and Wales, where the prevalence of poor sleep quality
was 11-81% [11]. The probable reason for the similarity of the
findings might be both current and previous, population was
the same which is a marginalized population.

However, the finding was higher than the study done in
high-security women's prison in the US (72%) [12], the study
done in China on the prevalence and risk factors of poor sleep
quality among Chinese elderly in an urban community (10%
and 48%) [14], the study done on prevalence and factors
associated with poor sleep quality among secondary school
teachers in a developing country (16 to 67%) [16] and study

conducted among community in Ethiopia showed that the
overall prevalence of poor sleep quality was 65.4% [3].

The first probable reason for the different prevalence rates
might be due to the different study areas. Most of the previous
studies were in developed countries [12, 14], in developed
countries there might be a supply of better health services for
prisoners. The second reason could be most of the previous
study were done in the general community [3, 14, 16], but the
current study was conducted on the prisoners. Prisoners sleep
on the floor from lack of space [9]. In view of this, the
prevalence of poor sleep quality is higher among prisoners than
the general population.

On the other hand, this study finding was lower than the
study done in England in adult prison populations showed
prevalence poor sleep quality 88.2% [7]. The variation might
be in the previous study, the participants were collected across
three different prisons, two male prisons and one female prison
[7] but the current study was conducted only on one prison.
The other possible reason for difference might be in the
previous study the data was collected for long duration of time,
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which is more than one year. while, in the current study, the
data were collected within a month.

Regarding factors affecting poor sleep quality, the study
finding revealed that marital status, educational status, history
of previous incarceration, residence before incarceration and
lifetime alcohol use had significant association with poor sleep
quality.

The results of this study revealed that prisoners, those
incarcerated previously, had poor sleep quality compared to
those admitted for the first time in prison. This might be
explained by the fact that prisoners develop poor sleep quality
as a result of repeated exposure to the prison environment. In
addition, prison is a place where high control and restriction of
movement is common; absence of different services and
recreational activities, not well designed or equipped to provide
different requirement prisoners. Furthermore, the prison
experience can be inherently stressful, which can contribute to
poor sleep quality. For example, prisoners experience a
complete upheaval from normal life, family and routine, forced
contact with others and lack of autonomy [11]. Thinking about
the past and looking back on life choices also contributed to
poor sleep. For some prisoners, guilt and shame over criminal
actions also contributed to poor sleep [12]. Occurrence of poor
sleep quality is high in stressful environment.

Prisoners who came from urban residence were more likely
to develop poorer quality of sleep compared to rural dwellers.
The probable reason might be that urban residents go to bed
later than rural residents. In addition, use of technology and
social media is higher in urban dwellers than rural dwellers
during night time; however, in the prison, such service are
restricted which resulted in poor sleep quality in the current
study. The results of this study showed that single, widowed
and divorced prisoners were less likely to develop poor sleep
quality when compared to married status. The probable reason
might be married prisoners have different responsibility as they
are responsible for their family.; as it's known, married
individuals support their children, parents or other relatives and
when imprisoned they might develop poorer sleep quality than
single prisoner. On the other hand, when a married individual
incarcerated, because of separation from partner, they are more
prone for poor sleep quality.

This study revealed that there was statistically significant
association between low educational status and poor sleep
quality. This finding is supported by a study completed in
South Korea on factors associated with poor sleep quality in
primary care [2]. The possible reason might be living
conditions in prison are worst and lack autonomy which
leading to poor sleep quality. Those educated might be taking
different measures to get better sleep quality, like involving
work in prison. The other possible reason could be regularly
performing physical exercise was a protective factor of poor
sleep quality [14].

In the current study, lifetime alcohol use and poor sleep
quality shown significant association. This finding agrees with
a study done in England and Wales, insomnia management in
prisons in a mixed-method study [11]. The reason might be
explained by the fact that many people used alcohol for
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relaxation, followed by relieving stress. it's clear that, prison is
stressful environments which make prisoners distressed and
disturb their sleep pattern. As in prison, when they want
alcohol to get enough sleep, they could not get as they need.
This can be devastating to prisoners, thereby leading to
deterioration in their psychological and social wellbeing
making more prone to poor sleep quality.

5. STRENGTH OF THE STUDY

It is the first study of the national and international level
done on prisoners for poor sleep quality, and will serve as a
baseline for future researches.

Standardized and internationally recognized tools were
used, with highly reliable to screen poor sleep quality.
6. LIMITATIONS

Participants of the study were recruited from one prison,
which is the only found in Mettu town.
CONCLUSION & RECOMMENDATIONS

In conclusion, poor sleep quality among prisoners was
significantly high. Marital status, educational status, history of
previous incarceration, residence before incarceration and
lifetime alcohol use had significant association with poor sleep
quality. Routine screening and availing management in the
prison may be of great importance.

Based on the findings, recommendations are made to the
administrators of prison:

Employ/hire mental health professionals to work in prison.
Provide training for prisoners on effect of substance use.

Formal education in prison, linking to the nearby
educational institutions.

Follow condition of the prisoners by improving bedroom
and better bedding.

Recommendations for University:

Availing routine screening and treatment options for poor
sleep quality for the prisoners.

Launch workshops on type of stress management linked
with the prison’s clinic.

Recommendations for Ministry of health
Provide coordinated mental health services in prison.
Recommendations for researcher:

As the first study, further studies are needed to assess poor
sleep quality and associated factors among prisoners and its
possible intervention.
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