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Abstract
Background: Sleep hygiene is a series of behavioral practices that can be performed by individuals with sleep
complaints to prevent or reverse sleep difficulties. The feasibility, cost-effectiveness, absence of side effects and
immediate responses to sleep problems make sleep hygiene practices more applicable than other treatment
options for people living with HIV/AIDS. However, there is no evidence regarding sleep hygiene awareness and its
practice in people with HIV/AIDS in Ethiopia.
Objectives: This study aimed to assess the knowledge, practice and correlates of sleep hygiene among adults
attending outpatient anti-retroviral treatment at Zewditu Memorial Hospital.
Methods: This was an institutional based cross-sectional study conducted from 1st of May to 16th of June 2018
amongst people attending anti-retroviral therapy follow-up at Zewditu Memorial Hospital. Systematic random
sampling technique was used to recruit a total of 396 study participants. Data were collected using intervieweradministered questionnaire. The Sleep Hygiene Index was used to measure the level of sleep hygiene of study
participants. Binary logistic regression analysis was conducted to identify factors associated with sleep hygiene
practice. In the multi-variable analysis, variables with P-values of less than 0.05 were considered as significant
correlates of sleep hygiene practice with 95% confidence interval.
Results: The findings of this study showed that there are limitations regarding the knowledge and practice of sleep
hygiene of people with HIV/AIDS in Ethiopia. None of the participants attended training regarding sleep hygiene.
More than half (51.3%) had poor sleep hygiene practice. Female sex [AOR = 5.80:95% CI (3.12, 10.7)], being single
[AOR =2.29:95% CI (0.13, 9.51)], depression [AOR = 2.93: 95% CI (1.73, 4.96)] and current khat use [AOR = 3.30; 95% CI
(1.67, 6.50)] were identified as statistically significant correlates of poor sleep hygiene practice.
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Conclusions: Knowledge regarding sleep hygiene is poor, and its practices are incorrect amongst people living
with HIV/AIDS in Ethiopia. These findings demonstrate a need for professionals to play a major role in addressing
this problem by integrating sleep hygiene as an added treatment modality to the HIV/AIDS care service. Designing
training programs and awareness creation strategies for people with HIV/AIDS to improve their sleep hygiene
practice is also highly recommended.
Keywords: Sleep hygiene, Sleep disturbance, HIV/AIDS, Zewditu memorial hospital, Sleep quality

Background
Sleep occupies one third of the human beings’ life span
and good quality of sleep is essential to enable people to
have good physical, mental, social and spiritual wellbeing and better quality of life in general (Sharpley,
1985; Association AP, 2013). However, sleep deprivation
causes negative consequences such as physical weakness,
reduced cognitive performance (for example, problems
solving tasks), emotional disturbances and increases vulnerability to other psychological and physiological disturbances (Association AP, 2013; Johnston et al., 2017).
Sleep disturbance is a more prevalent complaint
amongst people with Human Immunodeficiency Virus
(HIV) than the general population (Azagew et al., 2017).
Current literature reports that 40 to 70% of people with
HIV have a significant sleep disturbance commonly
characterized by difficulties with sleep initiation, awakenings during the night, early morning awakenings, reduced sleep time and daytime sleepiness (Taibi, 2013;
Reid & Dwyer, 2005; Rubinstein & Selwyn, 1998a). Difficulties in coping with their sero-positive status (Junqueira et al., 2008a), acquired AIDS related stigma,
functional impairments (McGrath & Reid, 2008), the direct brain effects of the HIV-virus and opportunistic infections (Owens & Hicks, 2018), substance abuse and
side effects of antiretroviral therapy (ART) medications
(Taibi et al., 2013) are some of the likely reasons
accounted for the sleep disturbances of people with
HIV/AIDS (Oshinaike et al., 2014; Phillips et al., 2006).
Sleep disturbances can also reduce adherence with
ART drugs, viral load suppression and immunity and increases the risks of opportunistic infections which may
further result in poor treatment outcome, more functional impairments, poor quality of life, and increased
risk of accidents due to daytime sleepiness (Byun et al.,
2016; Saberi et al., 2011; Babson et al., 2013). Sleep dysfunction may also contribute to the use of illegal psycho
active substances for their depressant and sedative effects (Calkins et al., 2013).
Although there are drugs used to improve sleep disturbances efficiently, they may have several effects such as
tolerance, increased pill burden, adverse reaction, drug
dependency and higher health care costs (Fismer & Pilkington, 2012; Hu et al., 2015). As a result, it has become

clinically important to design appropriate interventions focusing on behavioral changes with minimal or no complications to improve and promote sleep hygiene practices
among people with HIV/AIDS (Hu et al., 2015; Webel
et al., 2013). Thus, non-pharmacological interventions like
cognitive behavioral therapy, life style modification and
sleep hygiene practices are currently being used to manage
poor quality of sleep (Takeda et al., 2017).
Sleep hygiene is a series of behavioral practices that
can be performed by individuals at their home to improve their sleep quality (Santos et al., 2018). Sleep hygiene has been found to have more positive effects on
the sleep quality of people with HIV/AIDS (Santos et al.,
2018). Although there are different non-pharmacological
interventions (for example, cognitive behavioral therapy)
that have been shown to be more effective than sleep hygiene in resolving insomnia, the feasibility, costeffectiveness, absence of side effects and the potential
for immediate response to sleep problems make this
treatment option more applicable for people with HIV/
AIDS in resource limited areas financial limitations and
lack of access to health care services (Gamaldo et al.,
1999; Webel & Higgins, 2012). However, the practice of
sleep hygiene of people depends in part on these individuals knowledge and perception regarding sleep physiology and its clinical importance (Gamaldo et al., 1999).
As a result, professionals are expected to play a major
role in the assessment and promotion of sleep hygiene
practice among people with HIV/AIDS (Webel &
Higgins, 2012).
Despite the feasibility and overall clinical importance
of sleep hygiene, it is under-recognized, and largely ignored by professionals working with ART centers (JeanLouis et al., 2012; Phillips et al., 2005). As per the authors’ knowledge, there are no other previous studies
conducted in Ethiopia regarding the knowledge and
practice of sleep hygiene of people with HIV/AIDS.
Therefore, assessment of sleep hygiene awareness and
practice may have important clinical and policy implications by demonstrating the level of sleep hygiene practice in this region and may suggest possible strategies to
improve sleep hygiene practices of people with HIV/
AIDS. The findings of this study may provide important
insight for future researches.
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Methods
Study design and period

This was an institutional based cross-sectional study
conducted from May 1st to June 16th, 2018.
Study area and participants

This study was conducted at Zewditu Memorial Hospital
(ZMH) located in Addis Ababa (the capital city of
Ethiopia). Currently, ZMH became the leading and largest hospital providing ART for about 17,857 HIVpositive individuals both in outpatient department and
inpatient services. More than 7299 individuals are expected to be served with palliative care, HIV counseling
and testing, sexually transmitted infections services and
post-exposure prophylaxis services monthly.
Adults who had the ART clinic follow-up service at
ZMH for at least 6 months were included. In the study,
individuals less than 18 years old, with serious illness,
limited commutation capabilities and those with less
than 6 months of follow-up duration were excluded.
Sample size determination and sampling

The sample size required for this study was estimated using
Zα2 pð1−pÞ

a single population proportion formula (n ¼ 2 d2 Þ with
assumptions of standard normal distribution (Z = 1.96),
95% confidence interval (CI), 5% margin of error (d = 0.05)
and P = 50% as there had been no studies conducted
regarding sleep hygiene in Ethiopia for compression.
Then, this yielded a sample size of 384. By considering a 10% non-response rate, the total sample size of
this study was 423.
First, the number of people with HIV/AIDS expected
visit the ART clinic during the data collection time was
identified. Then, systematic random sampling was used
to select study participants at a regular interval. The
interval (K) was determined by dividing the total number
of eligible individuals expected to visit the centre (2342)
during the data collection period by the calculated sample size (K = 2342/423 = 5.5). The first participant was
selected between one and five through lottery method.
Finally, study participants were identified for every 5th
intervals until the calculated sample size was addressed.
Data collection instruments and procedures

Data were collected using a pretested intervieweradministered questionnaire. The questionnaire had different sub-sections including; socio-demographic characteristics, HIV/AIDS related stigma scale, Hospital Anxiety
and Depression Scale (HADS), Oslo 3 items Social Support Scale (OSS-3) and Sleep Hygiene Index (SHI).
The outcome variable (sleep hygiene) was measured
using the Sleep Hygiene Index (SHI). SHI is a 13-item
self-reporting tool designed to assess the practice of
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sleep hygiene behaviors. The tool has shown adequate
reliability and validity, moderate internal consistency
and good 2-weeks of test-retest stability (r = 0.71, p <
0.001) (Cho et al., 2013). Each of the 13 items was rated
on a five-point scale; 0 (never), 1 (rarely), 2 (sometimes),
3 (frequently) and 4 (always). The response of each item
was measured and added together to get the total
SHI sum score which ranges from 0 to 52. The
higher score of SHI corresponds to the poorer sleep
hygiene practice. Then, the total sum score was categorized as “good practice” and “poor practice” using
the mean score of SHI as a cutoff point. Individuals
with a total sum score of above and equal to the
mean score (28.4) were considered as having poor
sleep hygiene practice (Cho et al., 2013).
Explanatory variables were also measured using different standardized tools. Accordingly, the Ethiopian version of Hospital Anxiety and Depression Scale (HADS)
was used to assess anxiety and depression. HADS is a
validated tool used to measure anxiety and depression
among people with HIV/AIDS in Ethiopia with good reliability. In this study, HADS had an acceptable internal
consistency between items as evidenced by a Cronbach’s alpha of 0.78 and 0.87 to measure anxiety and
depression subscales, respectively. Individuals with a
sum score of ≥8 from the total sum score (14) were
considered as screened positive for anxiety and depression (Reda, 2011).
The 12-item HIV/AIDS Stigma Scale was used to
measure the perceived HIV/AIDS related stigma among
people with HIV/AIDS. Each of the 12 questions has a
4-point Liker scale, responses ranging from 0 (strongly
disagree) to 3 (strongly agree), and has a total sum score
ranging from 0 to 48 (Van Rie et al., 2008). In this study,
participants who scored above or equal to the mean
score (21.4) were considered as having HIV related
stigma (Van Rie et al., 2008).
The Oslo-3 items Social Support Scale (OSS-3) was
used to measure the perceived social support level of
people with HIV/AIDS. The tool has three questions
with a total sum scores ranging from 3 to 14. The higher
sum score of the tool corresponds to the better social
support level of individuals and vice versa. The sum
score of OSS-3 was categorized as poor social support
(3–8), moderate social support (9–11) and strong social
support level (12–14) (Dalgard, 2009).
Socio-demographic characteristics (age, sex, marital
status, ethnicity, residency, educational level, occupational status and family structure) and HIV/AIDS related
clinical factors were recorded from the clients’ medical
charts in a confidential way. Clinical factors included in
this study were years of follow up, WHO HIV/AIDS
clinical stage, recent CD4 level, medication adherence,
comorbid illness and types of ART regime.
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The questionnaire was first prepared in English and
translated to Amharic (the local language of the study
area), and then back to English to check its consistency.
Two days of training was delivered to data collectors (six
clinical nurses) and supervisors (two mental health professionals) regarding the contents of the questionnaire and
data collection procedures. Prior to the actual data collection, the local language version of the questionnaire was
pretested at Tikur Anbesa Specialized Hospital ART clinic
among 22 individuals (5% of the estimated sample size).
Based on the pretest results, minor modification was done
regarding the content of the questionnaire, and some
statement were rewritten due to their vague expression
and difficulties of being understood by participants.
Data processing and analysis

First, the collected data were checked for its completeness
and consistency. The data were then entered to EPIDATA 3.1 and exported to SPSS version 20 (software) for
analysis. We used binary logistic analysis to test the significant association of each independent variable with the
outcome variable (sleep hygiene). Then, variables with Pvalues of less than 0.25 during binomial analysis were entered together to multivariate analysis to control possible
cofounders. In the final model, a P-value of less 0.05 was
used to consider variables as statistically significant predictors of poor sleep hygiene practice.

Results
Socio demographic characteristics of respondents

From a total of 423 study participants invited to take
part in this study, 396 completed the interview properly
with a response rate of 96.1%. The mean and standard
deviation (+SD) age of the respondents was 38.57 (±
10.76) years. The gender proportions of participants
were almost equal and more than half, (69.7%) were
Orthodox by their religion (Table 1).
Clinical and psycho-social characteristics

The majority of study participants, (74.2%) were at stage
I of the WHO clinical HIV/AIDS categories, 55.3% had
recent Cell Differentiation (CD4) counts greater than
200 cells/mm3 and 74.7% were on the first line regimen
of ART drugs. Nearly half, (51.5%) were screened positive for depression and 49.0% had perceived stigma towards their HIV-positive sero-status. The finding of this
study showed that the sleep disturbance is more common among HIV-infected individuals with poor sleep
hygiene practice and people with good sleep hygiene
practice had a better quality of sleep (Table 2).
Knowledge and practice of sleep hygiene

The majority of participants (76.7%) reported that they
did not hear any previous information regarding sleep
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Table 1 Socio-demographic characteristics of people with HIV/
AIDS attending ART follow-up at Zewditu Memorial Hospital,
Addis Ababa, Ethiopia, 2018 (n = 396)
Variable

Categories

Frequency

Percentage

Age in years

18–36

131

33

Sex

Religion

Marital status

Educational status

Job of participants

37–55

196

49.6

> 55

69

17.4

Male

195

50.3

Female

193

49.7

Orthodox

265

66.9

Muslim

24

6.1

Protestant

84

21.2

Othersa

23

5.8

Single

166

41.9

Married

208

52.5

Widowed/divorced

22

5.6

Can’t write and read

20

5.1

Primary

88

22.2

Secondary

176

44.4

Tertiary and above

112

28.3

Employed

154

38.8

Private business

150

37.9

Students

66

16.7

b

26

6.6

244

61.6

Others
Living arrangement

With family
Alone

133

33.6

With relatives

19

4.8

Abribbations: ART Anti Retroviral Therapy, SD Standard Deviation
a
others = Catholic, Adventist, bothers = Daily laborer, House wife, Farmer

hygiene practice, and 25.3% received information related
to sleep hygiene practice from media and other different
sources. None of the participants attended any training
related to sleep hygiene. A majority of participants,
(89%) reported that they get out of bed at different times
from day to day and 72.3% use caffeine within 4 h of going to bed or after going to bed. The mean (SD) score of
SHI was 28.4 (4.72) among people with HIV/AIDS attending ART follow-up at Zewditu Memorial Hospital.
More than half (51.3%) of participants had a SHI sum
score of above or equal to the mean score and considered as having poor sleep hygiene practice with 95% CI
(47.0, 55.6).
Predictors of sleep hygiene practice

In the multivariable analysis, female sex, being single,
comorbod depression and current Khat chewing habit
were found to have statistically significant correlation
with poor sleep hygiene practice among people with
HIV/AIDS in Ethiopia (Table 3).
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Table 2 Clinical and psycho-social characteristics of people with
HIV/AIDS attending ART follow-up at Zewditu Memorial
Hospital, Addis Ababa, Ethiopia, 2018 (n = 396)
Variables

Categories

Frequency

Percentage

WHO clinical stages

Stage I

294

74.2

Stage II

59

14.9

Stage III

35

8.8

Recent CD4 count
Follow up duration

Co-morbid medical illness

ART regimen

Social support level

Depression

Anxiety

Perceived stigma

Sleep quality

Stage IV

8

2.0

≤ 200 cells/mm3

177

44.7

> 200 cells/mm3

219

55.3

≤ 10 years

124

31.3

> 10 years

272

68.7

No

255

64.4

Yes

141

35.6

First line

296

74.7

Second line

100

25.3

Poor

164

41.4

Moderate

184

46.5

Strong

48

12.1

No

192

48.5

Yes

204

51.5

No

287

72.5

Yes

109

27.5

No

202

51.0

Yes

194

49.0

Good

220

55.6%

Poor

176

44.4

Abribbations ART Anti Retroviral Therapy, CD4 Cell Differentiation, WHO
World Health Organization

Discussion
Currently, sleep hygiene is recommended as one component of the various treatment modalities for people with
sleep disturbances (Hughes, 2004). However, people with
HIV/AIDS in various regions do not have adequete information regarding sleep hygiene and their understanding of sleep hygiene is generally poor (Hughes, 2004).
Such information gaps may then impact the implementation of sleep hygiene practice (Byun et al., 2016).
However, the understanding and clinical implementations of sleep hygiene amongst people with HIV/
AIDS is not well addressed in resource limited areas,
including Ethiopia. Therefore, this study adds new
knowledge regarding the understanding of people with
HIV/AIDS towards sleep hygiene and its practical
implementation. Moreover, this study recommended
possible strategies to be implemented for sleep hygiene promotion in clinical populations, particularly
people with HIV/AIDS.

The findings of this study showed that 76.7% of people
with HIV/AIDS had no exposure to information related
to sleep hygiene in their life time, and no participants
attended trainings regarding sleep hygiene. As it relates
to the prevalence of sleep hygiene practice, the majority
(89%) of the studied individuals mentioned that they get
out of bed at different times from day to day and 72.3%
use caffeine within 4 h. of going to bed or after going to
bed. Males had better sleep hygiene practice than females, and individuals with depressive symptoms had
very poor sleep hygiene practice as compared to their
counterparts.
The overall sleep hygiene practice was poor (51.3%
[95% CI (47.0, 55.6)]) among people with HIV/AIDS attending outpatient ART follow-up in Ethiopia. The findings of this study has been supported by another study
(Redman, n.d.). These medical clinics provide an opportunity for professionals to promote sleep hygiene practices for people with HIV/AIDS by integrating its service
with of HIV/AIDS care (Huang et al., 2017). Psychosocial interventions focusing on the adaptation and best
implementations of sleep hygiene is recommended as an
applicable and cost effective medical assistance to people
living with HIV/AIDS (Gamaldo et al., 1999).
This study also identified predictors of poor sleep hygiene practice of people living with HIV/AIDS. The multivariable analysis of this study showed that female sex,
being single, comorbid depression and current Khat use
habit had statistically significant association with poor
sleep hygiene practice among people with HIV/AIDS.
Accordingly, the odds of having poor sleep hygiene practice among females were increased by 5.8 times as compared to males. This finding is supported by other
similar studies of Cameroon (Njoh et al., 2017) and
Nigeria (Bisong, 2017). This might be explained by the
fact that females are commonly homemakers in Ethiopia,
and might be preoccupied with other activities in their
home as compared to males (Lee et al., 2014). This may
limit their ability to access educational opportunities and
the ability to implement sleep hygiene practices (Junqueira et al., 2008a).
Being single increases the risk of having poor sleep hygiene practice by 3.2 times as compared to individuals
who are married and living together. This finding is parallel with findings from a similar study conducted in Iran
(Dabaghzadeh et al., 2013). A possible explanation for
this significant association might be due to the fact that
unmarried individuals often feel loneliness and lack social support which may provide a means to share their
stressful situations when in crisis. Such feelings can exacerbate their quality of sleep and its hygienic practices
(Rubinstein & Selwyn, 1998b).
Individuals who screened positive for depression were
2.9 times more likely to have poor sleep hygiene practice
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Table 3 Bivariable and multivariable analysis of factors associated with poor sleep hygiene practice among people with HIV/AIDS
attending ART follow-up at Zewditu Memorial Hospital, Addis Ababa, Ethiopia, 2018 (n = 396)
Variables

Categories

Sleep hygiene practice
Good

Poor

Sex

Male

113

84

1.00

1.00

Female

80

119

2.00 (1.34, 2.98)

5.80(3.12, 10.7)***

Married

65

43

1

1.00

Single

89

87

3.77(1.52,9.35)

2.29(0.13,9.51)*

Separated

19

33

2.62(1.32,5.20)

1.08(0.33,3.53)

Divorced/widowed

20

40

1.47(0.90, 2.40)

2.52(1.03,6.14)

No

115

77

1.002.41(1.61,3.61)

1.00

Yes

78

126

Marital status

Depression

Follow up duration

Current use of tobacco

Current use of alcohol

Current use of Khat

COR(95%CI)

AOR(95%CI)

2.93(1.73,4.96)***

≤ 10 years

49

79

1.01(0.11,2.65)

1.24(0.23, 4.96)

> 10 years

144

1128

1.00

1.00

No

149

138

1.00

1.00

Yes

44

65

1.59(1.02,2.49)

1.34(0.61,2.90)

No

117

96

1.00

1.00

Yes

76

107

1.71(1.15,2.55)

1.382(0.68,2.08)

No

166

125

1.00

1.00

Yes

27

78

3.83(2.33,6.29)

3.30(1.67,6.50) **

*P < 0.05, **P < 0.01, ***P < 0.001, Abribbations: ART Anti Retroviral Therapy, CD4 Cell Differentiation

as compared to their counterparts. This result is in line
with other previous studies (Gutierrez et al., 2019; Junqueira et al., 2008b). This finding is possibly explained
by diminished motivation and associated lack of energy
in depressed individuals limiting their capabilities to perform sleep hygiene practice as diminished motivation
and fatigue are common complains of people with this
condition (Voinescu & Szentagotai-Tatar, 2015; Papadopoulos et al., 2019). Moreover, people with depressive
symptoms commonly used addictive substances to escape from their stressful situation and such substances
may cause individuals to become careless and forgetful
in practicing sleep hygiene activities (Papadopoulos
et al., 2019).
Finally, the finding of this study revealed that the
odds of having poor sleep hygiene practice among
people with a current Khat use habit were increased
by 3.3 times as compared to individuals who did not
use Khat. This is parallel to other study findings
(Ramamoorthy et al., 2017; Manzar et al., 2017). The
possible reason for this association might be due to
the compulsive behavioral effects that this substance
may cause which can diminish their commitment to
perform sleep hygiene practices (Manzar et al.,
2017). Moreover, people who use Khat commonly
spend most of their time in searching for Khat to satiate their craving and may not have time nor interest to practice sleep hygiene behaviors (Berhanu &
Mossie, 2018).

Limitations of the study

This study has limitations. First, the study was conducted among people living with HIV/AIDS that may
not be representative to the general population in
Ethiopia. Second, the cross-sectional nature of the study
design may not demonstrate accurately the cause and effect relationships between variables.

Conclusion
The finding of this study showed that there were
limitations regarding knowledge of sleep hygiene and
its practice was poor amongst people living with
HIV/AIDS in Ethiopia. This demonstrates a need for
professionals to play a major role in addressing this
problem by integrating sleep hygiene as an added
treatment modality to the HIV/AIDS care service.
Designing trainings and awareness creation strategies
for people with HIV/AIDS to improve their knowledge and practice of sleep hygiene is also highly
recommended.
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