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Introduction. Rapid eye movement sleep behavior disorder (RBD) is characterized by dream-enacting behavior (shouting,
punching, and falling out of bed) related to unpleasant dreams and loss of normal rapid eye movement (REM) sleep muscle
atonia. Rapid eye movement sleep enhances learning and memory by regulating neuronal synapses, and if it is undesirable, it
can lead to cognitive impairment and poor academic performance and may end up with death. To the best of our searching
databases, there is no such study conducted in Ethiopia. Therefore, this study is aimed at determining self-reported symptoms
of RBD and its associated factors among the University of Gondar medicine and health science students (2019). Methods. We
conducted a cross-sectional study from June 1 to July 2019, among medicine and health science students at the University of
Gondar using a simple random sampling technique. A self-reported RBD screening questionnaire was used to collect the data.
We used Epi Info™ 7.0.8.3 and Stata 14 for data entry and statistical analyses, respectively. Descriptive statistics (frequency with
percent and mean with standard deviation) and adjusted odds ratio (AOR) with 95% uncertainty interval (UI) were computed.
In a multivariable binary logistic regression, variables with a p < 0:05 were declared as significant. Results. Three hundred and
eighty-seven students took part in the study. The mean age of participants was 20.81 (±1.83) years. The prevalence of self-
reported RBD was 46.25% [95% UI (41.26%-51.24)]. Physical exercise immediately before sleep (AOR = 2:50, 95% UI
(1.24-5.02)), using Facebook immediately before sleep (AOR = 1:93, 95% UI (1.18-3.15)), having daytime sleepiness
(AOR = 1:92, 95% UI (1.16-3.19)), and self-reported depressive symptoms (AOR = 2:40, 95% UI (1.45-3.99)) were
significantly associated with self-reported RBD. Conclusion. The current study revealed a high prevalence of self-reported
RBD. This remarkable problem suggested a need to design strategies to prevent RBD symptoms among university students
through targeting screening of depression, daytime sleepiness, and adjusting bedtime routines such as physical exercise and
internet use immediately before going to bed.

1. Introduction

Sleep is a reversible loss of consciousness due to fluctuations
of neurotransmitters and hormones within a 24-hour period
and can exist in three states, namely, wakefulness, nonrapid
eye movement sleep, and rapid eye movement (REM) sleep
[1]. Rapid eye movement sleep facilitates learning and mem-
ory by regulating neuroplasticity [2]. However, abnormal
REM sleep leads to REM sleep behavior disorder (RBD) [3]

with common symptoms of RBD such as dream-enacting
behavior (shouting, punching, and falling out of bed) related
to unpleasant dreams and loss of normal REM sleep muscle
atonia [4, 5]. Increased electromyography activity during
REM sleep is partly linked to the nigrostriatal dopamine sys-
tem, and hence, RBD is associated with dopamine function
[6]. Evidences showed RBD can cause cognitive impairment
[7], somatosensory impairment [8], autonomic dysfunction
[9], and olfactory dysfunction [10] and reduced academic
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performance [11]. If untreated earlier, it could end up with
death, with an evidence of 21% of mortality in a mean
follow-up period of 7.1 years [12].

Prevalence of RBD is more pronounced in individuals with
underlying diseases like Parkinson’s disease [13, 14] and those
on antidepressants [15]. However, RBD can affect all popula-
tion regardless of sex and age (usually higher in elderly) [16]
and those without neuropsychiatric problems [17–20]. As sleep
is circumstance-dependent and students sleep inadequately due
to the highly competitive and demanding learning environment
[21], delayed sleep phase syndrome and insomnia are com-
monly observed among university students than the general
population which contributes to the development of RBD
symptoms [22, 23]. In North Carolina, 27% college students
experienced at least one form of sleep disorder [24]; in Germany
25.9%, university students have frequent awakenings at night
[25]; in the University of L’Aquila, in Italy, 8.3% nursing stu-
dents have disrupted sleep and 7.7% students suffer early morn-
ing awakening [26]. Different factors are known to affect sleep
quality such as sex (more pronounced in females) [11], depres-
sion [27] and living circumstances [21]. The recognition of at-
risk individuals for neurodegenerative disorders may ultimately
provide a platform for designing preventive strategies and treat-
ment options [28].

To the best of our knowledge, there is no study conducted
in Ethiopia to assess symptoms of RBD among university
students. Therefore, the current study is aimed at determin-
ing the prevalence of self-reported RBD and identifying asso-
ciated factors among University of Gondar medicine and
health science students.

2. Materials and Methods

2.1. Study Setting, Period, and Population. We used
institution-based cross-sectional study design at the Univer-
sity of Gondar, Northwest Ethiopia, from June 1 to July
10/2019. The University of Gondar students who were
attending medicine and health sciences in the 2019 academic
were the source population for this study. We included those
medicine and health science students who were found at the
time of data collection. However, we excluded students who
had severe illness at the time of data collection.

2.2. Sample Size Determination and Sampling Technique. The
sample size (n) was determined using a single-population pro-
portion formula with the following assumptions: P ðself ‐
reported prevalence of RBD symptomsÞ = 50% (since there
was no such study previously in the study area), 95% UI, mar-
gin of error ðdÞ = 5%, and nonresponse = 5%, z = the
standard normal tabulated value, and α = level of significance.
After adding a nonresponse rate of 5%, the final sample size
was 404. We used a lottery method simple random sampling
technique for the selection of participants for the study. The
active numbers of medicine and health science students in
the year 2019 were 3544. Thus, 1416 were medicine students
and 2128 were health science students in different depart-
ments. We used proportional allocation for each field of study
(medicine and health science students) and in each depart-
ment and batch to get the required sample.

2.3. Data Collection Instrument and Procedure. We used a
self-administered semistructured questionnaire to collect
the data. The questionnaire comprised items related to socio-
demographic characteristics, lifestyle (including bed routine
activities), RBD screening, depression, stress, and excessive
daytime sleepiness. A rapid eye movement sleep behavior
disorder screening questionnaire was used to collect data
related to self-reported RBD [29]. The main purpose of the
RBD screening tool is to screen individuals for RBD, which
could represent an early clinical manifestation of neurode-
generative diseases. This 10-item questionnaire is comprised
of simple “yes” or “no” options with a total score of 13 (in
that questionnaire, 6 questions are comprised of 4 subques-
tions). The test characteristics of the instrument are sensitiv-
ity of 96% and specificity of 56%, respectively. Beck’s
depression inventory (BDI-II) [30], perceived stress scale
[31], and Epworth daytime sleepiness screening tool [32]
were used to determine the levels of self-reported depression,
stress, and daytime sleepiness, respectively.

2.4. Study Variables. The dependent variable includes self-
reported RBD symptoms (dichotomized).

The independent variables include sociodemographic
variables (age in years, monthly income, ethnicity, religion,
and year of study), lifestyle and bed routine activities (Khat
chewing, cigarette smoking, alcohol drinking, and coffee
intake), self-reported stress, depressive symptoms, and day-
time sleepiness.

2.5. Operational/Term Definitions

2.5.1. Self-Reported Rapid Eye Movement Sleep Behavior
Disturbance. In this study, we considered a person having
self-reported RBD when he/she scored 5 and above of the
total (13) screening items [29].

2.5.2. Depression. We used the second edition of Beck’s
depression inventory (BDI-II) revised in 1996. When a study
participant scored 21 and above of the total (63) scores of
BDI-II, he/she had self-reported depression [33].

2.5.3. Stress. We considered a person having stress when
he/she scored 5 and above of the total (40 scores) of the 10
item questions of perceived stress scale (PSS-10) [31].

2.5.4. Excessive Daytime Sleepiness. We asked 8 items, each
with 3 alternatives, to assess daytime sleepiness. We cate-
gorized a person as having excessive daytime sleepiness
when he/she scored 11 and above from the total score of
24 [34].

2.6. Statistical Analysis. After checking completeness and
consistency of the collected data, the data entry clerk entered
each data into Epi-info™ 7.0.8.3 then exported them into
Stata 14 for statistical analysis. Frequency with percent and
mean with standard deviation were computed to express
descriptive results. The one-to-one binary logistic regression
was performed to determine the crude association between
each independent variable and self-reported RBD. Variables
in the bivariable analysis with a p value < 0.2 were candidates
for multivariable binary logistic regression analysis. From the
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multivariable analysis, independent variables with a p value <
0.05 were considered associated factors for self-reported
RBD.

2.7. Data Quality Management. In this study, we adopted a
validated questionnaire [29] for the assessment of RBD
symptoms. The investigators recruited and gave orientation
to 3 MSc students of Human Physiology to facilitate the data
collection process. The orientation included ideas related to
the objectives of the study and ethical issues during the pro-
cess of questionnaire distribution and collection.

3. Results

3.1. Sociodemographic Chronicles of Study Participants. Three
hundred and eighty-seven students took part in the study
with 95.8% response rate. The mean age of participants was
20.81 (±1.83, range: 18-34) years. Of the respondents, 271
(70.03%) were males, 238 (61.50%) were second year and
above, and 306 (79.07%) were health science students
(Table 1).

3.2. Prevalence of Self-Reported RBD Symptoms. Forty-eight
(12.40%) students experienced bruxism. Regarding bedtime
routines, 11.37% consumed coffee, 6.72% drunk alcohol,
6.46% smoked cigarettes, 16.54% had physical exercise,
32.82% took a bath, and 61.76% were using Facebook imme-
diately before going to sleep. One hundred and seventy-nine
(46.25%, 95% UI (41.26%-51.24)) students reported symp-
toms of RBD. Of the total participants, 31.07% of students

had experienced excessive daytime sleepiness, 34.73% had
self-reported depressive symptoms, and 81.25% students
reported perceived stress (Table 2).

3.3. Associated Factors of Self-Reported RBD Symptoms. We
tested all independent variables for crude association with
self-reported RBD symptoms using binary logistic regression.
The presence of romantic relationship, preuniversity resi-
dence, bruxism, coffee consumption, alcohol drinking, ciga-
rette smoking, physical exercise, taking a bath, using
Facebook, age in years, pocket money, excessive daytime
sleepiness, depressive symptoms, perceived stress, and field
of study were candidates for multivariable binary logistic
regression. After running multivariable analysis, physical
exercise immediately before sleep, using Facebook immedi-
ately before sleep, excessive daytime sleepiness, and depres-
sive symptoms were significantly associated with self-
reported RBD symptoms. The odds of self-reported RBD
symptoms was 2.5 times (AOR = 2:50, 95% UI (1.24-5.02))
higher in those who experienced physical exercise immedi-
ately before sleep than those who did not exercise. Students
who used Facebook immediately before sleep were 1.93 times
(AOR = 1:93, 95% UI (1.18-3.15)) more likely to get RBD
symptoms than their counterparts. The odds of having
RBD symptoms was 1.92 times (AOR = 1:92, 95% UI (1.16-
3.19)) higher in those who had excessive daytime sleepiness
than those without excessive daytime sleepiness. Students
who reported depressive symptoms were 2.4 times
(AOR = 2:40, 95% UI (1.45-3.99)) more likely to acquire
RBD symptoms than their counterparts (Table 3).

Table 1: Sociodemographic profiles of study participants in the University of Gondar, Northwest Ethiopia, 2019 (n = 387).

Variables Categories Frequency Percent (%)

Sex
Male 271 70.03

Female 116 29.97

Romantic relation
Yes 107 27.65

No 280 72.35

Residence before university
Urban 226 58.40

Rural 161 41.60

Age of respondents
20 years and below 197 50.90

21 years and above 190 49.10

Monthly pocket money in ETB

50-400 ETB 104 26.87

401-500 ETB 117 30.23

501-1000 ETB 125 32.30

1001-3800 ETB 41 10.59

Religion

Orthodox 319 82.43

Muslim 25 6.46

Protestant 36 9.30

Catholic 7 1.81

Year of study
First year 149 38.50

Second year and above 238 61.50

Field of study
Medicine 81 20.93

Health science 306 79.07
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4. Discussion

This study intends to determine the prevalence of self-
reported RBD symptoms and its associated factors among
the University of Gondar medicine and health science stu-
dents in Ethiopia. It helps to design and implement screening
of at-risk students for RBD to ameliorate their living stan-
dards and performance. The prevalence of RBD symptoms
in the current study is 46.25% (UI: 41.26%-51.24) which is
a major public health problem. The higher prevalence of
RBD symptoms could be related with the competitive and

demanding academic culture of the university. Even there
were findings of extremely higher REM sleep behavior disor-
der in certain disease state individuals like in Parkinson’s dis-
ease patients (42.3-66%) [13, 35], in multiple system atrophy
(76.1%) [36], and in UAE (67.2%) [37]. The possible reason
for the higher prevalence of these diseases might be that sleep
behavior disorder is manifested in neurological diseases.
There were other studies which reported a lower prevalence
than our finding as seen in North Carolina (27%) [24] and
the King University of Saudi Arabia (36.6%) [11]. This could
be for variations in lifestyle and socioeconomic differences.
To the best of our knowledge, there are insufficient published
articles on the prevalence of RBD symptoms in the world as
well as in Ethiopia. Because of this paucity of studies, we
are not able to compare and discuss our result with others.
In this study, excessive daytime sleepiness, depressive symp-
toms, and perceived stress were experienced in 31.07%,
34.73%, and 81.25%, respectively. Daytime sleepiness is sim-
ilar with other studies [24, 38], higher than [39], and lower
than [40]. Our study finding revealed a prevalence of depres-
sive symptoms similar with [41], lower than [42], and higher
than [43]. The perceived stress level in our study is higher
than a study conducted in Jimma [44] and lower than a study
in Pakistan [45]. The aforementioned differences might be
accounted by variations in the learning environment, life-
style, and sample size used.

In the final model, performing physical exercise, Face-
book utilization immediately before going to bed, excessive
daytime sleepiness, and depressive symptoms were signifi-
cantly associated with self-reported RBD symptoms. The
odds of acquiring RBD symptoms was 2.5 times higher in
those who performed physical exercise immediately before
going to bed than those who do not. This is supported by a
review [46], but it is against other studies [47, 48]. The possi-
ble biological mechanism for the association of physical exer-
cise and RBD symptoms could be due to the fact that
exercise-induced body temperature rise, and accelerated car-
diac activities interrupt sleep and also physical exercise pro-
longs non-REM sleep and shortens REM sleep phases
which attributes to RBD symptoms [49]. Self-reported RBD
symptoms are 1.93 times higher among students who used
Facebook immediately before going to bed, which is in agree-
ment with other studies where electronic media use inter-
rupts sleep [50–53]. The possible reason for this association
might be due to the scenes seen on Facebook, and any ges-
tures dreamed at sleep time lead to RBD symptoms. The
other link could be the contents seen in Facebook which
could induce depressive symptoms and anxiety which ended
up with sleep disturbances [53]. Students who experienced
daytime sleepiness are more likely to develop RBD symp-
toms, which is supported by another study [54]. This might
be because daytime sleepiness disturbs circadian rhythm,
which leads to the occurrence of RBD [55–57]. However,
there is a study against our findings [58]. The last we need
to discuss is the association of depressive symptoms and
RBD symptoms. Students who reported depressive symp-
toms were 2.4 times more likely to experience RBD symp-
toms. This is congruent with other study [59]. The probable
reason for the association might be due to the fact that a

Table 2: Sleep-related variables and bedtime routine activities of the
study participants at the University of Gondar, Northwest Ethiopia,
2019 (n = 387).

Variables Frequency Percent (%)

Presence of bruxism

No 339 87.60

Yes 48 12.40

Drinking coffee before sleep

No 343 88.63

Yes 44 11.37

Drinking alcohol before sleep

No 361 93.28

Yes 26 6.72

Smoke cigarette before sleep

No 362 93.54

Yes 25 6.46

Physical exercise before sleep

No 323 83.46

Yes 64 16.54

Watching TV before sleep

No 207 53.49

Yes 180 46.51

Taking bath before sleep

No 260 67.18

Yes 127 32.82

Using Facebook before sleep

No 148 38.24

Yes 239 61.76

REM sleep behavior disorder score

No 208 53.75

Yes 179 46.25

Excessive daytime sleepiness (n = 383)
No 264 68.93

Yes 119 31.07

Depression (n = 383)
No 250 65.27

Yes 133 34.73

Stress (n = 384)
No 72 18.75

Yes 312 81.25
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Table 3: Factors associated with self-reported symptoms of RBD among the University of Gondar medicine and health science students,
Northwest Ethiopia, 2019 (n = 387).

Variables
RBD symptoms

COR (95% UI) AOR (95% UI)No Yes
Number (%) Number (%)

Romantic relationship

Yes 48 (44.86) 59 (55.14) 1.64 (1.05-2.57) 1.26 (0.74-2.13)

No 160 (57.14) 120 (42.86) 1 1

Residence

Urban 139 (61.5) 87 (38.5)

Rural 69 (42.86) 92 (57.14) 2.13 (1.41-3.21) 1.50 (0.91-2.48)

Bruxism

No 190 (56.05) 149 (43.95) 1 1

Yes 18 (37.50) 30 (62.50) 2.13 (1.14-3.96) 1.16 (0.53-2.54)

Drink coffee before sleep

No 194 (56.56) 149 (43.44) 1 1

Yes 14 (31.82) 30 (68.18) 2.79 (1.43-5.45) 1.82 (0.77-4.31)

Drink alcohol before sleep

No 201 (55.68) 160 (44.32) 1 1

Yes 7 (26.92) 19 (73.08) 3.41 (1.39-8.31) 1.64 (0.56-4.77)

Smoking cigarette

No 203 (56.08) 159 (43.92) 1 1

Yes 5 (20.00) 20 (80.00) 5.11 (1.88-13.91) 1.67 (0.45-6.29)

Physical exercise

No 189 (58.51) 134 (41.49) 1 1

Yes 19 (29.69) 45 (70.31) 3.34 (1.87-5.97) 2.50 (1.24-5.02)∗∗

Bathing before sleep

No 150 (57.69) 110 (42.31) 1 1

Yes 58 (45.67) 69 (54.33) 1.62 (1.06-2.49) 0.99 (0.59-1.67)

Using Facebook before sleep

No 93 (62.84) 55 (37.16) 1 1

Yes 115 (48.12) 124 (51.88) 1.82 (1.20-2.77) 1.93 (1.18-3.15)∗∗∗

Age in years

<21 118 (59.90) 79 (40.10) 1 1

≥21 90 (47.37) 100 (52.63) 1.66 (1.11-2.48) 1.27 (-0.79-2.04)

Pocket money (ETB)

50-400 43 (41.35) 61 (58.65) 3.87 (1.75-8.55) 2.29 (0.92-5.74)

401-500 62 (52.99) 55 (47.01) 2.42 (1.11-5.28) 1.73 (0.73-4.11)

501-1000 73 (58.40) 52 (41.60) 1.94 (0.89-4.23) 1.22 (0.51-2.92)

1001-3800 30 (73.17) 11 (26.83) 1 1

Excessive daytime sleepiness (n = 383)

No 159 (60.23) 105 (39.77) 1 1

Yes 47 (39.50) 72 (60.50) 2.32 (1.49-3.61) 1.92 (1.16-3.19)∗∗

Depressive symptoms (n = 383)

No 160 (64.00) 90 (36.00) 1 1

Yes 46 (34.59) 87 (65.41) 3.36 (2.16-5.23) 2.40 (1.45-3.99)∗∗∗
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person with depression can have hormonal disturbances that
may disturb sleep time and hence unrestful sleep [60]. The
use of antidepressants may lead to RBD even though there
is no data regarding the use of antidepressants among the
study participants.

5. Limitations of the Study

There are several limitations in this study. The self-reported
nature of the RBD tool indicates the probable existence of
RBD symptoms but not the real diagnosis of RBD; i.e., most
participants with RBD symptoms will not have a confirmed
diagnosis of RBD and also it cannot discriminate RBD and
sleepwalking. The BDI-II tool is also a screening instrument
for depressive symptoms, which cannot show the confirmed
diagnosis of depression. Besides, recall bias and the nature of
cross-sectional design cannot show a cause-effect relationship.

6. Conclusions

The prevalence of self-reported RBD symptoms was high in
this study. Daytime sleepiness, physical exercise immediately
before sleep, Facebook utilization immediately before sleep,
and depressive symptoms were significantly associated with
RBD symptoms. The findings of the study need the education
sector to design screening strategies for depressive symptoms
and daytime sleepiness for preventing RBD symptoms and
hence improving their living standards.
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