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Abstract

Background: Impaired sleep quality affects judgment, psychomotor skills, memory, decision-making, concentration,
and attention. It might also contribute to the development of new physical health problems, as well as exacerbating
already existing physical problems. Despite this, there is a scarcity of research done in Africa including Ethiopia that
addressed this issue. So this study assessed the quality of sleep and related factors among prisoners of the Diredawa
correctional facility, Diredawa, eastern Ethiopia.

Methods: A cross-sectional study was done using a simple random sampling technique to recruit 421 participants
from May 21 to June 21; 2017. A semi-structured questionnaire, Pittsburgh Sleeps Quality Index (PSFIG), Patient Health
Questionnaire-9 (PQ-9), and Sleep Hygiene Index (SHI) were used to assess participants’ socio-demographic data,
sleep quality, depression, and sleep hygiene, respectively. The collected data were entered into EPA-data 3.1 and ana-
lyzed by using SPAS-20. Descriptive and analytical statistics were used. Bivariate and multivariable logistic regression
with odds ratio and 95% Cl were employed. The statistical significance was declared at p value < 0.05.

Results: A total of 421 out of 423 prisoners were interviewed, resulting in a response rate of 99.5%. The prevalence
of poor sleep quality was 227 (53.9%) with 95% Cl (49.2, 58.7). Having co-morbidity of depression (adjusted odds

ratio; OAR=3.47,95% Cl 1.38,8.76), lifetime use of cigarette (OAR=2.16, 95% Cl 1.21,5.58), marijuana and hashish
(OAR=5.02,95% Cl 1.63,15.46), current use of coffee (OAR=2.75, Cl 1.37,7.05), poor sleep hygiene (OAR=3.19, |
1.32,7.69), committing assault crime (OAR=4.12, CI 1.29,10.63) and crime of rape (OAR=5.57, Cl (1.45, 13.89) were the
associated factors for poor sleep quality in this study.

Conclusion: More than half of the participants (53.9%) have poor sleep quality. Depression, lifetime use of cigarettes,
using cannabis and hashish, current use of coffee, poor sleep hygiene, and crime types were the associated factors
that should be taken into consideration and evaluated early to minimize poor sleep quality.
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Background

Sleep occupies one-third of our lives and is essential to
physical and mental growth and stability. Its depriva-
tion weakens physical and mental functions, lowers work
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productivity, and can cause mental problems such as
depression [1]. The duration, quality, and timing of sleep
are essential elements to have adequate sleep. Partial
sleep loss is common in many segments of the popula-
tion, having enormous effects both on society and indi-
vidual levels [1, 2].

Sleep deprivation has serious health consequences
including problems related to performance, daytime
sleepiness, and fatigue as short-term and long-term
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effects related to premature mortality, cardiovascular
disease, hypertension, inflammation, obesity, diabetes
and impaired glucose tolerance, and psychiatric disor-
ders, such as anxiety and depression. Moreover, it affects
mental processes and intellectual abilities, impedes deci-
sion-making and memory, and reduces performance on
challenging tasks and has negative effects on psychomo-
tor skills, mood, productivity, and communication skills.
Chronic lack of sleep can contribute to serious health
problems and a shortened lifespan [1, 3-6].

Sleep disturbances are prevalent in prisoners than in
the general population, 30%-36% higher [7, 8]. A study
in Tartu, Estonia, discovered poor sleep quality in 62%
of elderly prisoners [9]. Similarly, a study in the US high-
lighted that poor sleep quality ranged from 52 to 60%
in male prisoners [10]. Furthermore, another US study
revealed poor sleep quality in 62.7% of men and 81.2% of
women [11]. Moreover, poor sleep quality among prison-
ers was 88.2% in UK [12], 44% in a Swiss jail [13], 87.5%
in Switzerland [14], 61.2% in Italy [15], 41.2% in Norway
[16], 73% in South Africa [17] and 37.7% in Nigeria [18].

A study of prisoners in Switzerland reported that pris-
oners with a low level of education, who were unem-
ployed, separated, or divorced had higher rates of poor
sleep quality [19, 20]. In addition, behavioral factors like
poor sleep hygiene, watching television at night for a long
period, taking caffeinated drinks and napping during the
day are the factors related to poor sleep quality of pris-
oners [18, 20]. Moreover, anxiety related to the situation,
fear of violence, forced contact with others and being
worried [7, 12, 19-23], night-shift work [21], depressive
disorders [24, 25], prolongation of detention or long-term
offenders [26, 27], substance use [18, 20], committing a
serious crime [28], and lack of physical activity [18] were
the related factors for poor sleep quality in prisoners.

Poor sleep quality in prisoners aggravates an already
existing medical problem, leads to the rise of new health
problems, and weakens a detainee’s ability to fruitfully
contribute [23]. It has also an impact on cognitive perfor-
mance, psychosocial functioning, and the perception of
stress [22, 29]. Moreover, prisoners with poor sleep qual-
ity have a risk of aggressive and violent behavior [30-32],
suicidal behaviors [15, 33, 34], depression [35, 36], and
vascular complications [37, 38] in diabetic prisoners.

However, studies in the sleep quality of prisoners in
correctional institutions of Africa are limited and as per
the knowledge of investigators, no research has been
done in Ethiopia. Such a shortage of literature and evi-
dence challenges the management of sleep problems in
prison settings and health care professionals have a vari-
ety of very different approaches to deal with these com-
plaints and most of the time underestimate the problem
and consider it as normal.
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This study, therefore, assessed the prevalence and
related factors of poor sleep quality of prisoners in the
Diredawa correctional facility. Besides, the evidence
obtained from this study will serve as a baseline for fur-
ther studies in the area. The objectives of this study were,
therefore, to determine the prevalence of poor sleep
quality and identify its associated factors among prison-
ers. Our reason to study this public health issue is that
the Ethiopian Federal Ministry of Health considered pris-
oners as vulnerable groups for mental health disorders,
including sleep problems.

Methods

Study setting and period

This institutional cross-sectional study was implemented
from May 21 to June 21, 2017, at Diredawa correctional
facility. Diredawa correctional facility is located in
Diredawa city administration, 515 km away from Addis
Ababa. It is one of the five federal correctional facilities
that receive prisoners who are both sentenced and await-
ing the court’s decision. The institution has a capacity of
holding about 3000 prisoners and at the time of the data
collection, there were 1500 prisoners, of which 1356 have
gotten the court’s decision and the rest 144 were await-
ing a trial. Of the sentenced prisoners, 1265 were male
and 91 were female. The prison receives nearly all men
and women prisoners. The prison population in common
with other federal prisons is unstable with large numbers
of prisoners being received and discharged almost every
day.

Study participants

The sample size for this study was estimated using the
single population proportion formula. The assumptions
taken into consideration during calculation of sample
size include: (1) prevalence of poor sleep quality to be
50% since no earlier study in Ethiopia; (2) the Za2-value
of 1.96 at a 95% confidence interval; (3) a margin of error
of 5%, and (4) a non-response rate of 10%. Finally, a total
of 423 prisoners were planned to be included in the study.
Since the total number of male and female sentenced
prisoners was 1265 and 91, we considered proportional
allocation to male and female prisoners and 393 male and
28 female prisoners were allowed to participate. A sim-
ple random sampling technique was used to select study
units.

Our source population was all the prisoners found in
Diredawa federal prison, whereas the study population
comprised all sentenced prisoners in Diredawa federal
prison who had got the chance to be eligible for inclusion
of data collection during the study period. We invited all
prisoners who have got a court decision to be included
in the study, but prisoners who had an already known
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diagnosed psychiatric problem such as bipolar disorder
and anti-social as well as borderline personality disorders
were excluded since this might overestimate the magni-
tude of poor sleep quality. Also, prisoners who were in
the isolation room and having chronic physical illness
were not allowed to participate in the study since such
conditions might also affect the quality of sleep and over-
emphasize its magnitude (see Additional file 1).

Operational definitions

Sleep quality: using the Pittsburgh sleep quality index
(PSFIG) at cut-off point greater than 5, we screened poor
sleep quality, whereas good sleep quality was a score less
than or equal to 5 in this scale [39].

Depression: according to PQ-9, prisoners scoring>5
were screened as having depression [40].

Anxiety: a score of > 8 on the GAD-7 scale was consid-
ered as a general anxiety disorder [41].

Poor sleep hygiene: a score above the mean on sleep
hygiene index scale was categorized as poor sleep
hygiene; the mean score in this study was 14 [42].

Lifetime use of substances: use of substances such as
tobacco, khat, alcohol, and other substances (marijuana
and hashish) for non-medical purposes before they
become imprisoned.

Current use of caffeinated drinks: use of caffeinated
drinks for non-medical purpose within the previous 3
months.

Instruments used for data collection and data collection
procedures

Sleep quality was assessed by using the Pittsburgh Sleep
Quality Index (PSFIG), a self-report instrument compris-
ing 19 items evaluating seven components of sleep over
the past month: subjective sleep quality, sleep latency,
sleep duration, habitual sleep efficiency, sleep distur-
bances, daytime dysfunction and use of sleep medica-
tions. Each component is scored (range 0-3; higher
scores indicating worse sleep).

A total global PSFIG score ranges from 0 to 21, higher
scores indicating poor sleep quality and A global PSFIG
score>5 was used as cut-off point with a diagnostic
sensitivity of 89.6% and specificity of 86.5% (k=0.75,
p<0.001) in distinguishing “good” from “poor” sleep-
ers [39]. The Pittsburgh Sleep Quality Index was chosen
since it can assess the past one-month prevalence of sleep
problems and the information obtained would be essen-
tial to initiate intervention measures for the prisoners
with sleep disturbance.

Patient Health Questionnaire (PQ-9) developed by Drs.
Robert L. Spitzer, Janet B.W. Williams, Kurt Koneke, and
colleagues was used to screen depression in prisoners in
the last 2 weeks. The PQ-9 severity score ranges from 0
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to 27, since the 9 elements ranged from 0 (“not at all”) to
3 (“nearly every day”). The cut-off points of 5, 10, 15, and
20 represent the thresholds for mild, moderate, moder-
ately severe, and severe depression, respectively [40].

The Sleep Hygiene Index (SHI) is a 13-item self-report
measure designed to assess the practice of sleep hygiene
behaviors. Each item is rated on a five-point scale rang-
ing from O (never) to 4 (always). An overall score varies
from 0 to 52, with a greater score demonstrating reduced
sleep hygiene. SHI has revealed acceptable reliability
and validity. The SHI has revealed modest internal con-
sistency [42]. Data regarding criminal offenses of each
prisoner were obtained from a retrospective recall of the
prisoners.

Data quality was ensured by training data collectors,
closely following the data collection process, and check-
ing the completeness of filled questionnaire at the end.
Besides, the questionnaire was pretested on 5% [18] of
the detainees in a jail found in Diredawa city adminis-
tration. Based on the finding of the pretest, there were
words in the data collection questionnaire which were
wrongly perceived by the participants (e.g., when they
were asked what was their religion, some chose “Amhara”
to represent the Orthodox Christian religion. Therefore,
all data collectors discussed and considered this during
the main data collection period.

Data processing and analysis

The collected data were entered into DATA 3.1 soft-
ware and then exported to Statistical Package for Social
Sciences version 20 (SPAS-20) software for analysis.
Descriptive statistics (frequencies, percentages, cross-
tabulations) were used to describe sleep quality and its
associated factors. Bivariate and multivariable logistic
regression analyses were conducted to identify associated
factors of sleep quality. All independent variables with p
value <0.25 on bivariate analysis were fitted into a mul-
tivariable logistic regression to control the confounder’s
effect. The level of significance at the final model was
declared at a p-value of<0.05 and a 95% confidence
interval.

Ethical consideration

Ethical clearance was obtained from the ethical institu-
tional review board (EIRB) of the University of Gondar
(UOG) and an ethical review committee of Amanuel
Mental Specialized Hospital (AMSH) and submitted to
Diredawa federal prison administration. The purpose
and importance of the study were explained to each par-
ticipant before they proceed into actual activities. While
informing prisoners about the study, particular atten-
tion was placed in clarifying that no advantages or dis-
advantages for the subject would come from accepting
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or refusing to participate in the study. Finally, they were
asked about their willingness to participate and writ-
ten consent was obtained. One participant who was
depressed and suicidal and having a poor sleep quality
with psychological distress was linked to the Dill Chora
referral hospital psychiatry unit.

Results

Socio-demographic characteristics of respondents

Of the 423 invited prisoners, 421 had been interviewed
resulting in a response rate of 99.5%. The majority, 393
(93.3%) of the respondents, were male. The mean age
of the respondents was 31.35 years with SD (£10.33)
and a range of 18 to 72 years. Three-fourths of the sur-
veyed prisoners, 312 (74.1%) were in the age groups of
20-39 years. Of the participants, 192 (45.6%) were Mus-
lims and 167 (39.7%) of the participants were Oromo.
The majority, 179 (42.6%) of the participants were single
and most of the participants 164 (39%), attended primary
school as shown below (Table 1).
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Psychological and behavioral variables of prisoners

in Diredawa correctional facility

Among the interviewed prisoners, 266 (63.2%) were
obtained to have depression and 149 (35.4%) had gen-
eral anxiety disorder symptoms. The lifetime use of sub-
stances among the study participants was 306 (72.7%).
Nearly two-thirds of participants, 271 (64.4%), used
Khat in their lifetime. Also, approximately three-fifths,
260 (61.8%), of participants are currently using coffee.
Regarding the sleep hygiene of participants, 263 (62.5%)
participants had poor sleep hygiene. Considering sex, 14
(50%) of female participants and 249 (63.36%) of male
participants had poor sleep hygiene (Table 2).

Criminal and work-related variables of sleep quality
among prisoners

The frequency of almost all crime types was close to
each other which were theft (15.2%), murder/attempted
murder (15.2%), fraud (17.3%), assault (15.9%), rape
(14.3%) and other crimes (22.1%). Among the prison-
ers 5.5% remained in prison for more than 18 years and

Table 1 Socio-demographic characteristics of prisoners in Diredawa correctional facility, Diredawa, Eastern Ethiopia,

2017 (n=421)

Independent variable Category Frequency Percent
Age in years <19 28 6.7
20-39 312 74.1
40-59 70 16.6
>60 11 26
Sex Male 393 933
Female 28 6.7
Ethnicity Amhara 136 323
Oromo 167 39.7
Others? 118 28
Marital status Single 179 425
Married 176 418
Others® 66 15.7
Religion Orthodox 170 404
Muslim 192 456
Others® 59 14
Educational status Can't read and write 48 114
Primary 164 39
Secondary 147 349
Diploma and above 62 14.7
Average monthly income of family <827 159 378
$27-543.56 96 22.8
>$43.56 166 394
Social support Poor 128 304
Moderate 230 546
Good 63 15

2 Tigre, Somali, Afar, Garage. PDivorced, widowed. “Protestant, catholic, wakifeta



Getachew et al. Ann Gen Psychiatry (2020) 19:40

Table 2 Psychological and behavioral factors of prisoners
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Table 3 Criminal and work-related factors of prisoners
in Diredawa correctional facility, Diredawa, Eastern
Ethiopia, 2017 (n=421)

in Diredawa correctional facility, Diredawa, Eastern
Ethiopia, 2017
Independent variables  Category  Frequency (n) Percent (%)
Depression Yes 266 63.2
No 155 36.8
Life time substance use Yes 306 727
No 115 273
Alcohol Yes 224 532
No 197 46.8
khat Yes 271 644
No 150 356
Cigarette smoking Yes 194 46.1
No 227 539
Other substances® Yes 51 12.1
No 370 87.90
Caffeinated drinks Yes 315 74.8
No 106 252
Spris Yes 61 14.5
No 360 855
Coffee Yes 260 61.8
No 161 382
Coca cola Yes 171 40.6
No 250 594
Pepsi Yes 23 55
No 398 94.5
Poor sleep hygiene Yes 263 63.5
No 158 36.5

@ Other substances include marijuana, hashish

the majority, 267 (63.4%), were in the prison between 1
and 9 years. Of the participating prisoners, 144 (34.2%)
had work shifts including both night and day shifts and
277 (65.8%) did not participate in any income-generating
activities within the prison (Table 3).

Prevalence of poor sleep quality among prisoners

in Diredawa correctional institution

This study revealed that the prevalence of poor sleep
quality among prisoners of the Diredawa correctional
facility was 227 (53.9%) (95% CI 49.2, 58.7) (Fig. 1).

Factors associated with poor sleep quality

among prisoners in Diredawa correctional institution

In the bivariate analysis socio-demographic variables
(age, sex, marital status, and educational status), behav-
ioral factors (lifetime use of cigarette, lifetime use of khat,
lifetime use marijuana or hashish, current use of caffein-
ated drinks, poor sleep hygiene), depression, criminal-
related factors (duration of the sentence and crime type)

Independent Category Frequency (n) Percent (%)

variable

Crime type Violent crime 131 454
Non-violent crime 137 325
Others® 93 22.1

Duration of sentence <1 year 48 14
1-5 years 162 38.46
6-10 years 105 24.94
11-18 years 83 19.7
> 18 years 23 55

Day work shift Yes 134 318
No 287 68.2

Night work shift Yes 10 24
No 411 97.6

Violent crime: murder, assault and rape
Non-violent crime: theft and fraud

@ Others—burglary, terrorism, illegal immigration, traffic accident, contraband,
guy, cheating, not following principle, not respecting appointment, hiding
people, warning people, destruction of property

and work-related factors (work shift) have p<0.25 and
then taken for further analysis into multivariate analysis.

However, only depression, lifetime use of cigarette and
other substances (marijuana, and ganja or hashish), cur-
rent use of coffee close to bedtime, sleep hygiene and
crime types (assault and rape) were found to have a sta-
tistically significant association with poor sleep quality
(p value<0.05). In both the bivariate and multivariable
binary logistic regression analyses, the variable group
expected to be protected against poor sleep quality was
treated as the reference group.

Depression was associated with poor sleep quality in
this study. Prisoners who have depressive symptoms
were 3.47-fold times higher to have poor sleep quality
than prisoners who have no depression (OAR=3.47,
95% CI (1.38, 8.76). Besides, the prevalence of poor
sleep quality was 5.6 times higher in prisoners accused
of rape (OAR=5.57, 95% CI 1.45, 13.89) and 4 times

B Good sleep quality

H Poor sleep quality

Fig. 1 Prevalence of poor sleep quality among prisoners of Diredawa
correctional facility
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higher in those accused of assault (OAR=4.12, 95% CI
1.29, 10.63) as compared to other crimes.

Moreover, poor sleep hygiene practice was associated
with poor sleep quality. Those participants who have
poor sleep hygiene were more than three times more
likely to have poor sleep quality as compared to pris-
oners having good sleep hygiene (OAR=3.19, 95% CI
1.32,7.69). Concerning the respondent’s cigarette use,
those who smoked cigarettes in a lifetime were more
than two times more likely to develop poor sleep qual-
ity as compared with non-smokers (OAR =2.16, 95% CI
1.21, 5.58) and those prisoners taking other substances
(marijuana and hashish) had five times higher risk to
have poor sleep quality as compared to those who did
not use these substances in their lifetime (OAR=5.02,
95% CI 1.63, 15.46).

Prisoners who were currently using a caffeinated
drink (coffee) were almost three times more likely to
have poor sleep quality as compared to non-coffee users
(OAR =2.75,95% CI; (1.37, 7.05) (Table 4).
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Discussion

The limited available evidence regarding sleep qual-
ity in the prison settings challenges the management of
prisoners with the problem. Consequently, health care
professionals have a variety of approaches to deal with
sleep quality problems of prisoners. This study, therefore,
assessed the magnitude and related factors of poor qual-
ity of sleep among prisoners that were assumed to fill the
gap in the existing evidence.

The current study found that the prevalence of poor
sleep quality in prisoners was 53.9%; 95% CI (49.2, 58.7).
Depression, lifetime cigarette use, use of marijuana and
hashish, current use of coffee, poor sleep hygiene, and
crime types (rape and assault) were the associated factors
for poor sleep quality in prisoners.

The prevalence of poor sleep quality in the present
study is higher than the result of a study at a Swiss jail
by Elger et al. [13] in which 44% of prisoners had poor
quality sleep. The current finding was also lower than
the result of a study in Nigeria; 37.7% [18]. The possible

Table 4 Factors associated with poor sleep quality among prisoners of Diredawa correctional facility, Diredawa, Eastern

Ethiopia, 2017 (n=421)

Variables Categories Sleep quality COR (95% CI) OAR (95% Cl)
Poor (n/ %) Good (n/ %)
Age in years <19 8 (28.6) 20(714) 1 1
20-39 175 (56) 137 (44) 3.19(1.36,7.47) 1.27(0.18,9.11)
40-59 37(52.8) 33(47.2) 2.80(1.09,7.21) 0.51(0.05,4.82)
>60 7 (63.6) 4 (36.4) 4.37(0.99,19.16) 0.51(0.04,7.31)
Education llliterate 26 (54.2) 22 (45.8) 1 1
Grade 1-8 91 (55.5) 73 (44.5) 1.53(0.73,3.27) 1.31 (0.38,4.50)
Grade 9-12 83 (56.5) 64 (43.5) 1.62(0.89,2.91) 1.03(0.29,3.56)
Diploma and above 27 (43.5) 35 (56.5) 1.68(0.92,3.06) 0.61(0.13,2.85)
Depression No 47 (30.3) 108 (69.7) 1 1
Yes 180 (67.7) 86 (32.3) 4.81(3.13,7.38) 347(1.388.76)**
Cigarette smoking No 91 (40) 136 (60) 1 1
Yes 129 (66.5) 65 (33.5) 297 (1.43,8.19) 2.16(1.21,5.58)*
Other substance No 111 (30) 259 (70) 1 1
Yes 39 (76.5) 12 (23.5) 76(1.21,17.85) 5.02(1.63,15.46)**
Coffee No 45 (27.9) 116 (70.1) 1 1
Yes 156 (60) 104 (40) 3.87(1.68,10.93) 2.75(1.37,7.05)*
Sleep hygiene Good 51(32.3) 107 (67.7) 1 1
Poor 176 (66.9) 87(30.1) 4.24(2.79,6.47) 3.19(1.32,7.69)**
Crime type Theft 24 (37.5) 40 (62.5) 1 1
Murder 30 (46.9) 34 (53.1) 1.47(0.73,2.98) 0.77 (0.19,3.08)
Fraud 41 (56.2) 32 (43.8) 2.14(1.08,4.24) 2.15(0.66,7.06)
Assault 37 (55.2) 30 (44.8) 2.06 (1.52,4.13) 4.12(1.29,10.63)*
Rape 43(71.7) 17 (28.3) 4.22(1.98,8.98) 5.57(1.45,13.89)*
Others 52 (55.9) 41 (44.7) 2.11(1.10,4.05) 1.39(0.46,4.19)

Key: 1.00 in the table indicates the references group during binary logistic regression analysis, *p value less than 0.05, **p value less than 0.01, Hosmer-Lemeshow

(p=0.80), COR: crude odds ratio, OAR: adjusted odds ratio
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reason for this variation may be due to the difference in
the study population; prisoners in primary care consul-
tations for Swiss study and male prisoners for Nigerian
study, but both male and female prisoners for the current
study. Besides different prison settings may have a role
for the difference. Moreover, the sample size used was
bigger in the Swiss study.

On the other hand, the current findings were lower
than a result of a cross-sectional study in the UK [43]
where 81% of female remand and 62% female sentenced
prisoners had poor sleep quality. Moreover, the present
finding was lower than the reported prevalence of poor
sleep quality in a study from the US [10, 11], UK [7, 43],
Italy [15] and South Africa [17]. This discrepancy may be
due to the difference in the tool used, different adminis-
trative, and handling procedures of prisoners in different
countries. Besides, constitutional differences and study
design variation might play a role in such a difference.

However, the finding of the present study was consist-
ent with a study in England where 52% of participants
were reported to have had poor sleep quality [10].

Depression was found to be significantly associated
with poor sleep quality in this study. Those prisoners hav-
ing depression were more than 3.5 times at higher risk of
having poor sleep quality as compared to non-depressed
prisoners. This was supported by studies in India [8],
USA [24], and Canada [27]. The possible justification
could be the decrement of serotonin neurotransmitters
in depressed prisoners [44, 45] that has an impact on
diminished cognitive performance and quality of sleep.

Besides, lifetime substance use of cigarettes, marijuana,
and hashish was significantly related to poor sleep qual-
ity. Prisoners who had a lifetime history as users of ciga-
rettes and other substances (marijuana and hashish) were
2 and 5 times higher to have a poor quality of sleep as
compared to prisoners who have no history of cigarettes
and other substances used in a lifetime, respectively. This
finding is supported by a study in German prison [20]
and a study among the general population in Ethiopia
[46]. Another study among college students in Ethiopia
also obtained that caffeine consumption, cigarette smok-
ing, and khat use are associated factors for poor sleep
quality which is in line with our finding [47]. The insom-
niac effect of cigarettes and other substances either dur-
ing use or withdrawal might be responsible for this poor
quality of sleep [48].

Moreover, prisoners with current caffeine consump-
tion were almost three times significantly higher to have
a poor quality of sleep as compared to those prison-
ers who did not use coffee, and this is strengthened by a
Nigerian study [18]. Adenosine agonists increase seda-
tion, whereas antagonists increase insomnia [49]. Caf-
feine is an adenosine antagonist leading to the release of
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dopamine and activation of the CNS finally increasing
arousal [49, 50]. Moreover, the craving or withdrawal
effect of this substance in a restricted prison setting may
also be responsible for the poor quality of sleep.

Participants who had poor sleep hygiene practice were
more than three times more likely to have poor sleep
hygiene as comparatively seen to those with good sleep
hygiene consistent with a study done in Nigeria [18].
The elevated risk for poor sleep quality in participants
having poor sleep hygiene could be explained by poor
knowledge regarding sleep hygiene leading to poor sleep
hygiene practice [51, 52] and poor sleep quality. Also, the
sharing of risk factors by both poor sleep hygiene and
poor quality of sleep could be responsible for this.

Moreover, the crime type was associated with poor
sleep quality in the current study. Prisoners imprisoned
for assault and rape were 4 and 5.6 times significantly
higher to have a poor quality of sleep, respectively, as
compared to prisoners accused of theft. The feelings of
guilt may trouble their minds and disturb their sleep
quality [28]. However, this was against a study in Finland
in which committing serious crimes like murder were
linked with poor quality sleep than other crimes [28].
This discrepancy may be due to the differences in the
country’s constitutional laws and the handling of prison-
ers in prison stay.

As the association of the above-mentioned factors and
poor sleep quality in this study was a snapshot presenta-
tion, further research has to be conducted to see if such
hypothesis can be experimentally proven to be correct;
for example, reducing the use of caffeine or the time of
the use of caffeine, eliminating the use of drugs like ganja
or other derivatives of cannabis, shutting off the televi-
sion at a certain time, promoting sleep hygiene, creating
a sense of security for each prisoner should be proven to
improve the quality of sleep.

Although no association was obtained in our study,
prolongation of detention was associated with sleep dis-
turbance in a study conducted in Geneva, Switzerland
[26], and Canada [27]. Such discrepancies might be due
to the socio-economic and prison-related characteristics
between Ethiopia and the above-indicated countries.

Limitations of the study

This study has several limitations, some of which are
outlined below. The first is the cross-sectional design of
the study. Data regarding convictions and substance use
of the study participants were collected retrospectively,
increasing the risk of recall bias and memory lapse of
the study. Moreover, the use of an assessment tool that
relied on subjective measures of sleep quality was one of
the limitations of this study. Besides, participants with
serious mental and physical illness and those who were
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in isolation room who might experience more sleep
problems than those who participated in this study were
excluded and might underestimate the prevalence of
poor sleep quality. Moreover, the lack of prior studies on
prisoners’ sleep quality in the Ethiopian context makes it
difficult to compare it with previous studies.

Conclusion

More than half (53.9%) of the prisoners were FOUND to
have poor SLEEP quality which implied that it is a sig-
nificant public health issue that requires timely treat-
ment. Depression, lifetime use of cigarettes, marijuana,
and hashish, current use of coffee, and having poor sleep
hygiene were the factors with a significant association
with poor sleep quality. Therefore, improving the lifestyle
of prisoners, their habits, and reducing their stressors,
trauma, and exposure to physical and sexual violence
should be a priority. Also, when prisoners feel the risk
of abuse, they might develop a higher level of vigilance
and this could lead to poor sleep quality. Improving sleep
quality of prisoners might also prevent depression and
substance abuse.

Supplementary information

Supplementary information accompanies this paper at https://doi.
0rg/10.1186/512991-020-00291-6.

Additional file 1. A balance table for the study participant’s characteris-
tics for inclusion and exclusion of prisoners in to the study.

Abbreviations

AMSH: Amanuel Mental Specialized Hospital; DC: Data collector; DSM V: Diag-
nostic and Statistical Manual fifth edition; PHQ-9: Patient Health Questionnaire
-9; PI: Principal investigator; PSQI: Pittsburgh Sleep Quality Index; QoS: Quality
of Sleep; SHI: Sleep Hygiene Index; SPSS: Statistical Package for Social Sciences;
UOG: University of Gondar.

Acknowledgements

We would like to express our deepest gratitude to the University of Gondar
and AMSH for providing financial support for the development of this
research. We also are interested in acknowledging the Diredawa federal prison
administrative and health staffs, data collectors, supervisors, and study partici-
pants who in one way and another played an important role in the success of
this work.

Authors’ contributions

YG selected the title, designed the proposal, and played a principal role
throughout the analysis of the research. TA also played the role of advisory by
supplementing important suggestions and comments. MN and YG prepared
the manuscript. All authors read and approved the final manuscript.

Funding

Financial support for this work was obtained from Amanuel Mental Special-
ized Hospital, but this institution has no role in the manuscript preparation
and processing.

Availability of data and materials
The data elements incorporated during this study process are available from
the corresponding authors on rational requests.

Page 8 of 9

Ethics approval and consent to participate

Ethical clearance was received from the ethical institutional review board
(EIRB) of the University of Gondar. The purpose and importance of the study
were explained to each participant before they proceeded into actual activi-
ties. While informing prisoners about the study, particular attention was
placed on clarifying that no advantages or disadvantages for the subject
would come from accepting or refusing to participate in the study. Finally,
they were asked about their willingness to participate and written consent
was obtained. One participant who was depressed and suicidal and having
poor sleep quality was linked to a nearby psychiatry service center.

Consent for publication
Not applicable.

Competing interests
No conflict of interest as per the authors’statement.

Author details

! Department of Psychiatry, College of Medicine and Health Sciences,
Diredawa University, Diredawa, Ethiopia. 2 Department of Psychiatry, College
of Medicine and Health Sciences, University of Gondar, Gondar, Ethiopia.

3 Department of Psychiatry, College of Medicine and Health Sciences, Wolli
University, Dassie, Ethiopia.

Received: 9 December 2019 Accepted: 11 June 2020
Published online: 20 June 2020

References

1. Ban DJ, Lee TJ. Sleep duration, subjective sleep disturbances, and
associated factors among university students in Korea. J Korean Med Sci.
2001;16(4):475.

2. Hillman DR, Murphy AS, Antic R, Pezzullo L. The economic cost of sleep
disorders. Sleep-New York Then Westchester. 2006;29(3):299.

3. Ferrie JE, Kumari M, Salo P, Singh-Manoux A, Kiviméaki M. Sleep epidemiol-
ogy—a rapidly growing field. Oxford: Oxford University Press; 2011.

4. Hohagen F, Kdppler C, Schramm E, Rink K, Weyerer S, Riemann D, et al.
Prevalence of insomnia in elderly general practice attenders and the cur-
rent treatment modalities. Acta Psychiatr Scand. 1994;90(2):102-8.

5. Cappuccio FP, Cooper D, Delia L, Strazzullo P, Miller MA. Sleep duration
predicts cardiovascular outcomes: a systematic review and meta-analysis
of prospective studies. Eur Heart J. 2011,32(12):1484-92.

6. Widmar R. Sleep to survive: how to manage sleep deprivation. Fire Eng.
2003;156(6):45-54.

7. Dewa LH, Kyle SD, Hassan L, Shaw J, Senior J. Prevalence, associated fac-
tors and management of insomnia in prison populations: an integrative
review. Sleep Med Rev. 2015,24:13-27.

8. Datta PV, Vijaya M, Krishna IV, Bai BS, Sharon MT, Ramam S. Prevalence
of depression and assessment of its severity among prisoners of central
prison, Rajahmundry, India. Indo Am J Pharm Res. 2015;5(9):2893-8.

9. Veldi M, Aluoja A, Vassar V. Sleep quality and more common sleep-related
problems in medical students. Sleep Med. 2005;6(3):269-75.

10. Lader D, Singleton N, Meltzer H. Psychiatric morbidity among young
offenders in England and Wales. 2000.

11. Diamond PM, Magaletta PR, Harzke AJ, Baxter J. Who requests psycho-
logical services upon admission to prison? Psychol Serv. 2008;5(2):97.

12. Dewa LH, Hassan L, Shaw J, Senior J. Trouble sleeping ‘inside”: the preva-
lence and predictors of insomnia in prison.

13. Elger BS. Prevalence, types, and possible causes of insomnia in Swiss
remand prison. Eur J Epidemiol. 2004;19(7):665-77.

14. Elger BS. Does insomnia in prison improve with time? A prospective
study among remanded prisoners using the Pittsburgh Sleep Quality
Index. Med Sci Law. 2003;43(4):334-44.

15. CarliV, Roy A, Bevilacqua L, Maggi S, Cesaro C, Sarchiapone M. Insomnia,
and suicidal behavior in prisoners. Psychiatry Res. 2011;185(1-2):141-4.

16. Nesset MB, Rustad A-B, Kjelsberg E, Almvik R, Bjorngaard JH. Health care
help-seeking behavior among prisoners in Norway. BMC Health Serv Res.
2011;11(1):301.


https://doi.org/10.1186/s12991-020-00291-6
https://doi.org/10.1186/s12991-020-00291-6

Getachew et al. Ann Gen Psychiatry

20.
21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31
32.

33

34.

35.

36.

(2020) 19:40

Van Heerden J. Prison health care in South Africa: a study of prison condi-
tions, health care, and medical accountability for the care of prisoners:
University of Cape Town; 1996.

Fakorede O, Onifade P, Majekodunmi O. Sleep efficiency and sleep quality
among male inmates in Nigeria. Sleep Med. 2015;16:558.

Elger BS. Prisoners’insomnia: to treat or not to treat? Medical decision-
making in places of detention. Med Sci Law. 2008;48(4):307-16.

Elger BS. Management of sleep complaints in correctional settings.
Oxford Textbook of Correctional Psychiatry. 2015:85.

Holly M. Harner MB. < sleep quality among incarcerated women.pdf>.
2015.

Gobin CM, Banks JB, Fins Al, Tartar JL. Poor sleep quality is associated with
negative cognitive bias and decreased sustained attention. J Sleep Res.
2015;24(5):535-42.

Harner HM, Budescu M. Sleep quality and risk for sleep apnea in incarcer-
ated women. Nurs Res. 2014;63(3):158.

Franzen PL, Buysse DJ. Sleep disturbances and depression: risk relation-
ships for subsequent depression and therapeutic implications. Dialog
Clin Neurosci. 2008;10(4):473.

Datta PV, Vijaya M, Krishna |, Bai BS, Sharon M, Ramam S. Prevalence of
depression and assessment of its severity among prisoners of central
prison, Rajahmundry, India. Indo Am J Pharma Res. 2015;5(9):2893-8.
Elger BS. Prison life: television, sports, work, stress, and insomnia in
remand prison. Int J Law Psychiatry. 2009;32(2):74-83.

Motiuk LL, Porporino FJ. The prevalence, nature, and severity of mental
health problems among federal male inmates in Canadian penitentiaries:
Correctional Service Canada Ontario, Canada; 1991.

Ihalainen O. A good conscience is the best pillow? Sleep disorders in
prison. Nordisk Psykiatrisk Tidsskrift. 1989;43(3):199-202.

Benitez A, Gunstad J. Poor sleep quality diminishes cognitive function-
ing independent of depression and anxiety in healthy young adults. Clin
Neuropsychol. 2012;26(2):214-23.

Barker LF, Ireland JL, Chu S, Ireland CA. Sleep and its association with
aggression among prisoners: quantity or quality? Int J Law Psychiatry.
2016;47:115-21.

Kamphuis J, Meerlo P, Koolhaas JM, Lancel M. Poor sleep as a potential
causal factor in aggression and violence. Sleep Med. 2012;13(4):327-34.
Krizan Z, Herlache AD. Sleep disruption and aggression: implications for
violence and its prevention. Psychol Violence. 2016;6(4):542.

Cukrowicz KC, Otamendi A, Pinto JV, Bernert RA, Krakow B, Joiner TE

Jr. The impact of insomnia and sleep disturbances on depression and
suicidality. Dreaming. 2006;16(1):1.

Wojnar M, ligen MA, Wojnar J, McCammon RJ, Valenstein M, Brower KJ.
Sleep problems and suicidality in the National Comorbidity Survey Repli-
cation. J Psychiatr Res. 2009;43(5):526-31.

Paunio T, Korhonen T, Hublin C, Partinen M, Koskenvuo K, Koskenvuo M,
et al. Poor sleep predicts symptoms of depression and disability retire-
ment due to depression. J Affect Disord. 2015;172:381-9.

Franzen PL, Buysse DJ, Rabinovitz M, Pollock BG, Lotrich FE. Poor sleep
quality predicts the onset of either major depression or subsyndromal
depression with irritability during interferon-alpha treatment. Psychiatry
Res. 2010;177(1-2):240-5.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Page 9 of 9

Raman R, Gupta A, Venkatesh K, Kulothungan V, Sharma T. Abnormal
sleep patterns in subjects with type Il diabetes mellitus and its effect on
diabetic microangiopathies: sankara Nethralaya Diabetic Retinopathy
Epidemiology and Molecular Genetic Study (SN-DREAMS, report 20). Acta
Diabetologia. 2012,49(4):255-61.

Meng L-L, Liu Y, Geng R-N, Tang Y-Z, Li D-Q. Association of diabetic vas-
cular complications with poor sleep complaints. Diabetol Metab Syndr.
2016;8(1):80.

Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh
Sleep Quality Index: a new instrument for psychiatric practice and
research. Psychiatry Res. 1989;28(2):193-213.

Kroenke K, Spitzer RL. The PQ-9: a new depression diagnostic and severity
measure. Psychiatr Ann. 2002;32(9):509-15.

Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for assess-

ing generalized anxiety disorder: the GAD-7. Arch Intern Med.
2006;166(10):1092-7.

Cho S, Kim G-S, Lee J-H. Psychometric evaluation of the sleep hygiene
index: a sample of patients with chronic pain. Health Qual Life Outcomes.
2013;11(1):213.

O'Brien M, Mortimer L, Singleton N, Meltzer H. Psychiatric morbidity
among women prisoners in England and Wales. Int Rev Psychiatry.
2003;15(1-2):153-7.

Paul SM, Rehavi M, Skolnick P, Ballenger JC, Goodwin FK. Depressed
patients have decreased binding of tritiated imipramine to platelet
serotonin transporter’ Arch Gen Psychiatry. 1981;38(12):1315-7.

Le Quan-Bui KH, Plaisant O, Leboyer M, Gay C, Kamal L, Devynck

M-A, et al. Reduced platelet serotonin in depression. Psychiatry Res.
1984;13(2):129-39.

Berhanu H, Mossie A, Tadesse S, Geleta D. Prevalence and associated fac-
tors of sleep quality among adults in Jimma Town, Southwest Ethiopia: a
community-based cross-sectional study. Sleep disorders. 2018;2018.
Lemma S, Patel SV, Tarekegn YA, Tadesse MG, Berhane Y, Gelaye B, et al.
The epidemiology of sleep quality, sleep patterns, consumption of
caffeinated beverages, and khat use among Ethiopian college students.
Sleep disorders. 2012;2012.

Conroy D, Arnedt JT, Brower KJ. Insomnia in patients with addictions: a
safer way to break the cycle. Curr Psychiatry. 2008;7(5):97.

Bjorness TE, Greene RW. Adenosine and sleep. Curr Neuropharmacol.
2009;7(3):238-45.

Seifert SM, Schaechter JL, Hershorin ER, Lipshultz SE. Health effects of
energy drinks on children, adolescents, and young adults. Pediatrics.
2011;127(3):;511-28.

Brown FC, Buboltz WC Jr, Soper B. Development and evaluation of the
Sleep Treatment and Education Program for Students (STEPS). J Am Coll
Health. 2006;54(4):231-7.

O'Quinn S. Inadequate sleep hygiene practices: level of community
awareness. Can J Res Ther. 2003;9:21-9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Poor sleep quality and associated factors among prisoners of the Diredawa correctional facility in eastern Ethiopia
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study setting and period
	Study participants
	Operational definitions
	Instruments used for data collection and data collection procedures
	Data processing and analysis
	Ethical consideration

	Results
	Socio-demographic characteristics of respondents
	Psychological and behavioral variables of prisoners in Diredawa correctional facility
	Criminal and work-related variables of sleep quality among prisoners
	Prevalence of poor sleep quality among prisoners in Diredawa correctional institution
	Factors associated with poor sleep quality among prisoners in Diredawa correctional institution

	Discussion
	Limitations of the study

	Conclusion
	Acknowledgements
	References




