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Purpose: We investigated the impact of isolation on sleep quality and psychological distress
during the COVID-19 pandemic in Saudi Arabia.

Methods: An online survey was conducted on 353 (88 isolated and 265 not isolated)
individuals from May to June 2020. Subjective sleep quality was determined using the
Pittsburgh sleep quality index (PSQI), and psychological distress measured using the
Kessler psychological distress scale (K10).

Results: The mean age of the isolated group was 28.6 years versus 27.5 years for the non-
isolated group, with male participants accounting for 37% in both groups. The mean PSQI
score was 8.5+3.6 and 8.4+3.5 for the isolated and non-isolated groups, respectively (P=
0.92). The mean K-10 score was 27.6+ 9.4 and 25.3+ 9.5 for the isolated and non-isolated
groups, respectively (P= 0.04). Poor sleep (PSQI >6) was reported in 235 (66.6%) and
psychological distress (K-10 >20) in 244 (69.1%) participants. Isolation was not associated
with poor sleep (OR: 0.73 (95% CI: 0.41-1.3), P=0.29), but was statistically significant with
psychological distress (OR: 2.12 (95% CI: 1.10-4.08), P=0.03).

Conclusion: Poor sleep and psychological distress symptoms were highly prevalent in our
study population. Isolation may influence psychological distress but not sleep quality during
the COVID-19 pandemic.

Keywords: SARS-CoV-2, COVID-19, pandemic, quarantine, sleep quality, psychological
distress, self-isolation

Introduction
Severe acute respiratory syndrome (SARS) coronavirus 2 (SARS-CoV-2) is an
acute form of a respiratory syndrome caused by a novel RNA beta coronavirus
from the same family as SARS and the Middle East respiratory syndrome (MERS)
coronaviruses. The first case of the disease, now commonly known as COVID-19,
was detected in December 2019 in Wuhan City, China, and it was declared a global
pandemic on 11th March 2020 by the World Health Organization." The pandemic
spread rapidly, reaching alarming heights worldwide within a matter of months,
with devastating consequences. The number of affected has risen to more than
174 million and total deaths to more than 3.7 million as of 11" June 2021.7

The continuous spread of the epidemic combined with the measures imposed by
the governments such as social distancing, wearing masks, as well as the fear of
contracting the infection is associated with poor sleep quality and psychosocial
problems. A recent systematic review and a meta-analysis of sleep problems during
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the COVID-19 pandemic identified that patients infected
with COVID-19 appear to be the most affected individuals
with sleep problem at a prevalence rate of 74.8% (95%
confidence interval (CI): 28.7-95.6%) compared to 36.0%
(21.1-54.2%) and 32.3% (25.3—40.2%) in the general
population and healthcare worker, respectively.” Other
reviews on the impact of COVID-19 on mental health
found an increase in the prevalence of generalized anxiety
disorders, worsening of psychiatric symptoms, increased
depression/depressive symptoms, psychological distress,

48 These studies were

post-traumatic stress symptoms.
conducted mainly in the general population or healthcare
workers, and few examined the impact of the pandemic on
patients infected with COVID-19.

Understandably, governments worldwide implemen-
ted mitigation measures such as lockdowns, quarantine,
and travel restrictions not only between countries but also
within individual countries or even communities to slow
the spread of the virus.”'” These containment measures
can reduce the level of physical activity, and the exposure
to daylight subsequently impact the pace of the flow of

12,13 and increase the risk

time,'" disrupt night-time sleep,
of mental health problems. A review of studies that
assessed mental health indexes such as overall psycholo-
gical distress, depressive and post-traumatic stress disor-
der (PTSD) symptoms during and after quarantine
periods in different pandemic outbreaks (eg, COVID-19,
Middle East
(95% CIL

14.47-27.21%) of individuals exposed to restrictive mea-

Severe Acute Respiratory Syndrome,
Respiratory Syndrome) found that 20%

sures reported clinically significant levels of psychologi-
cal distress during and after pandemic infections that
The
review included 21 studies; only 12 studies were during
COVID-19, mainly from China (n=5), Italy (n=4), Spain

(n=2), and Lebanon (n=1).'* Research suggests that lock-
15-21

required quarantine containment interventions.

downs result in a worsening of sleep quality,
a decrease in the amount and regularity of sleep,'®*
increased sleep duration and latency,'” and insomnia
symptoms.'” These studies examined the impact of lock-
down on the general population sleep quality and mental
health; however, not much evidence on the impact of
self-isolation or self-quarantine at home or in institutional
centers imposed by many governments on those infected
with COVID-19, exposed to infected people, or travelers
who arrived from outside the country. Therefore, the
present study aimed to examine the impact of self-
isolation and self-quarantine on sleep quality and

psychological distress during the COVID-19 pandemic
in Saudi Arabia. Understanding the impact of the
COVID-19 pandemic on sleep and mental health could
help inform the public on health recommendations to
maintain community wellbeing, particularly for possible
future waves of COVID-19.

Following the announcement of the first case in
Saudi Arabia on 2nd March 2020, a nationwide curfew
was put into place on 24th March with movement
restriction between 7 pm and 6 am. The country con-
tinued to impose full and partial curfews to limit the
virus from spreading until the curfew was ended on
20" June 2020 (Supplemental Table 1: COVID-19 in
Saudi Arabia during the study period). Schools, uni-

versities, and shops were closed during the lockdown,
except for those selling essential goods such as food
stores, supermarkets, and pharmacies. The Saudi
Center for Disease Prevention and Control (SCDC)
definition of quarantine is “to restrict the activities or
separate people suspected of being exposed to conta-
gious diseases and have no symptoms or a positive
result, to reduce the spread of infection in
a designated facility or at home with applying specific
requirements” and isolation is “to separate the infected
person (has a positive result) or have symptoms (sus-
pected of having an infectious disease) to reduce the
spread of infection either in the hospital or at home,
according to the patient’s health condition”.

According to the SCDC guidelines, all travelers who
arrived in Saudi Arabia must undergo self-quarantine. The
period of isolation was 14 days, then reduced to 7 days
without the need for a laboratory test if they have no
symptom, or three days if there is a negative PCR test
taken. Also, COVID-19 confirmed cases who did not show
any symptoms must spend at least ten days in home iso-
lation, and those who had mild symptoms spent at least
three days in home isolation after improvement of

symptoms.

Methods

This research was a cross-sectional questionnaire-based
study. The sampling period was between 8th May and
29th June 2020. At the time of the survey distribution,
Saudi Arabia was amid partial lockdown, social distan-
cing, and travel restrictions. Social distancing measures
included keeping a minimum of 1.5 meters between two
individuals, a ban on any public gatherings, a limit of no
more than five people at personal gatherings such as
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weddings and funerals, and no permission to meet with
more than one other person outside of one’s household.
Lockdown restrictions also included the closure of restau-
rants and many retail stores and restricted access to out-
door parks.

Participants

Eligible participants included all Saudi Arabia residents
aged 18 years and above, capable of reading and under-
standing the questionnaire, which was available in Arabic
and English for participants to select their language of
preference. We stratified the participant into two groups.
Group 1 (isolated group) included those who went into
isolation in their homes or special governmental facilities
because they were diagnosed with or suspected of harbor-
ing COVID-19, and Group 2 (non-isolated group) included
age- and sex-matched group of individuals from the public
affected by COVID-19 prevention strategies, but were not
isolated from their family members or community. Using
power and sample size calculations for observational stu-
dies, we calculated that a minimum of 70 candidates was
needed per group to provide the minimum of 80% power
to reveal a significant difference of one point in the
Pittsburgh sleep quality index (PSQI) using independent
samples z-test with an alpha of 0.05 and beta of 0.2. To
account for covariates and increase power by 90%, we
utilized the ratio of 1:3 to compare cases in isolation to
those not in isolation.

Survey Instruments

The online questionnaire was constructed using a Google
Form with a dedicated account created and administered
by the principal investigator. The survey questionnaire
elicited information on sociodemographic characteristics,
COVID-19-related  data
(Supplementary Table 2: Survey questionnaire). We used
the Arabic version of PSQI obtained from MAPI Research
Trust with demonstrated translation and validation.*> Over

social  interaction, and

the preceding 30 days, subjective sleep quality was mea-
sured using the Pittsburgh sleep quality index (PSQI).**
The PSQI comprised seven components: subjective sleep
quality, sleep duration, sleep onset latency, sleep effi-
ciency, sleep disturbances, use of sleep medications, and
daytime dysfunction. Each component was scored on
a scale from 0 to 3, yielding a global score ranging from
0 to 21. A higher PSQI total score indicates a lower sleep
quality, whereby a global PSQI score of >6 suggests poor
sleep quality.®* Using a cut-off score of >6, the PSQI has

a sensitivity of 89.6% and specificity of 86.5% for detect-
ing cases of sleep problems.*’

Psychological distress was measured using the Kessler
psychological distress scale (K10), a 10-item questionnaire
intended to yield a global measure of distress based on
questions about psychological distress that a person has
experienced in the most recent four-week periods.”® The
total score of <20 was considered not to represent no
stress, while that >20 represent psychological distress.
Specifically, a score of 2024 represents mild stress, 25—
29 represents moderate stress, and 30-50 represents severe
stress. We used the Arabic version of K10 obtained from
the Health Translation online library,”” demonstrating
translation and psychometric properties.”® At the cut-off
score of >19, the K-10 has a sensitivity of 71% and
a specificity of 90% in detecting psychological distress.”®

Procedure

The invitation to participate in the study was delivered
through common social media platforms (Twitter and
WhatsApp). Also, invitations were sent to special govern-
mental facilities to be shared with isolated patients
admitted due to COVID-19 infection or suspicion.
Participants answered the questionnaire by scanning the
Quick Response code (Q.R. code) of the questionnaire
address or clicking the relevant link. The study was con-
ducted following the declaration of Helsinki’s ethical prin-
ciples. The IRB Committee at King Saud University
Medical City (E-20-4869) approved the study. Electronic
informed consent was obtained from the respondents
before starting to answer the questionnaire. In this
research, the participation was entirely voluntary; no
monetary or non-monetary rewards were provided, and
participants were free to leave at any time.

Statistical Analysis

The Shapiro—Wilk test was used to test the normality of
the study variables before the analyses. Descriptive statis-
tics included count frequencies and percentages for cate-
gorical variables as well as means and standard deviations
(S.D.) for continuous variables. The outcome variable
sleep quality measured by PSQI was categorized dichot-
omously as good sleep quality (PSQI <5) or poor sleep
quality (PSQI >6) group. The outcome variable psycholo-
gical distress measured by K10 was categorized dichoto-
mously as <20 being considered to represent no stress,
while >20 represents psychological distress. The three
stress levels (mild, moderate, and severe) were put into
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one category and titled “presence of psychological stres-
ses” . K-10 score of 20-24 represented mild stress, 25-29
represented moderate stress, and 30-50 represented severe
stress.

Pearson  product-moment  correlation  coefficient
(r=Pearson’s correlation) was used to examine the associa-
tion between PSQI and K-10. We then compared the two
groups regarding the two primary study outcomes: (1) sleep
quality and (2) psychological distress. The difference
between the two groups was estimated for basic demographic
and other characteristics. Independent samples #-test was
used to compare continuous variables, and Pearson Chi®
statistic was used to compare categorical variables.

We performed multiple logistic regression modeling to
determine the association of the two primary study out-
comes: (1) sleep quality (measured by PSQI) and (2)
psychological distress (measured by K10), with different
covariate. The two primary outcomes became the depen-
dent variable, while all sociodemographic and other vari-
ables were entered as the independent variables. Based on
the literature review, we included isolation status, age,
gender, provinces of Saudi Arabia, social interaction,
social media use, current covid-19 infection, symptomatic
covid-19 infection, existing medical comorbidity, shift-
work, poor sleep, psychological distress and psychotropic
or sleep medication use as independent variables in uni-
variate analysis.”’ >* “Isolation” as well as variables with
a P-value of less than 0.1 in the univariable analysis were
included in the multivariable analysis. We reported the
odds ratio and associated 95% Confidence Intervals (95%
CI). For all statistical analyses, two-tailed tests were uses,
and p values < 0.05 were considered statistically signifi-
cant. All statistical procedures were performed using Stata
16 (StataCorp. Stata, M.P. 16.1. StataCorp.; College
Station, TX, USA: 2020)° and R for statistical computing
version 4.0.3.%¢

Results
Sociodemographic and Clinical

Characteristic Data

The study included a total of 353 participants; 88 were in
isolation because they had current or suspected COVID-19
infection or because they had just arrived from abroad,
with 265 non-isolated individuals serving as controls. The
age of the isolated group was 28.6+£9.8 (mean + standard
deviation) years versus 27.5+8.5 years for the non-isolated
group, with males accounting for 37% in both groups,

suggesting that both groups are age- and sex-matched.
The majority of the participants were Saudi nationals
(approximately 92%), involving approximately 64% single
individuals and approximately 76% non-health sector
workers. The distribution for these variables showed no
statistically significant difference between the isolation
There
a significant difference between the two groups in social

and non-isolation  groups. was, however,
interaction, with 42 (50.6%) participants in the isolated
group who loves and waits for social events and 108
(41.1%) (P= 0.01) in the non-isolated group being neutral
in their social interaction response.

The clinical characteristics showed that 24 (27.3%) of the
isolated group versus two individuals (0.8%) in the non-
isolated group had current COVID-19 infection (P=0.001).
A statistically significant proportion of the patients with
positive COVID-19 (=80%) had asymptomatic COVID-19
infection in the isolation group versus none in the non-
isolated group (P=0.001). Individuals in the isolation group
had a slightly higher prevalence of chronic medical condi-
tions compared to those in the non-isolated group (14.8% and
12.5%, respectively). The difference was not statistically
significant. Finally, those individuals in the non-isolation
group compared to the patients in the isolated group had
a higher intake of psychotropics or sleep modification
(17.4% and 11.4%, respectively, P=0.18). The complete
details of sociodemographic and patient characteristic data

are available in Table 1.

PSQI and K10 Scores

Figure 1 depicts the box plot of the PSQI and K-10 scores
in both the isolation and non-isolation groups. The mean
PSQI score was 8.5+3.6 (mean =+ standard deviation) for
the isolated and 8.4+3.5 for the non-isolated group
(P=0.92). The prevalence of poor sleep quality (PSQI
>6) was slightly higher in the non-isolation group (80%)
compared to the isolation group (73.9%). The difference
did not reach statistical significance (P= 0.22). A detailed
analysis of the sleep quality sub-scales revealed that both
groups scored similarly on the various PSQI components.
Detailed results of the PSQI and its components are avail-
able in Table 2.

The mean K-10 scores were 27.6£9.4 and 25.349.5 for
isolated and non-isolated groups, respectively (P= 0.04),
suggesting that patients in the non-isolated group had
slightly lower K-10 scores. The prevalence of psychologi-
cal distress categories was higher in the isolation group
(=77%) compared with the non-isolation group (=66%),
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Table | Socio-Demographics and Clinical Characteristics of the Study Participants Comparing Isolation versus No Isolation

Variable Total Sample Isolation No Isolation P-value

N=353 N=88 N=265
Age, years 27.8+8.8 28.6+9.8 27.5+8.5 0.32
Male 132 (37.4%) 33 (37.5%) 99 (37.4%) 0.99
Nationality 0.06
Saudi 324 (91.8%) 85 (96.6%) 239 (90.2%)
Non-Saudi 29 (8.2%) 3 (3.4%) 26 (9.8%)
Marital status 0.74
Single 226 (64%) 54 (61.4%) 172 (64.9%)
Married 118 (33.4%) 31 (35.2%) 87 (32.8%)
Divorced/widowed /separated 9 (2.6%) 3 (3.4%) 6 (2.3%)
Do you work in a health sector? (Yes) 88 (24.9%) 21 (23.9%) 67 (25.3%) 0.79
Do you have children? (Yes) 104 (29.5%) 33 (37.5%) 71 (26.8%) 0.06
Do you work shifts? (Yes) 89 (25.2%) 21 (23.9%) 68 (25.7%) 0.74
How many members of your family live with you at home 0.05
(including you)?
One to two persons 62 (17.6%) 23 (26.1%) 39 (14.7%)
Three to five persons 100 (28.3%) 23 (26.1%) 77 (29.1%)
More than five persons 191 (54.1%) 42 (47.7%) 149 (56.2%)
Job-status 0.03
| do not work 48 (13.6%) 7 (8%) 41 (15.5%)
Employee 146 (41.4%) 38 (43.2%) 108 (40.8%)
Self-employed 14 (4%) Nil (0%) 14 (5.3%)
Student 145 (41.1%) 43 (48.9%) 102 (38.5%)
Educational level 0.40
Middle school or lower, High school or Diploma 67 (19%) 14 (15.9%) 53 (2%)
Bachelor’s degree or higher 286 (81%) 74 (84.1%) 212 (8%)
Monthly income (n= 316) 0.20
| do not want to answer 105 (33.2%) 24 (33.3%) 81 (33.2%)
< 1000 SR 56 (17.7%) Il (15.3%) 45 (18.4%)
10002999 SR 37 (11.7%) 8 (11.1%) 29 (11.9%)
3000-5999 SR 16 (5.1%) 2 (2.8%) 14 (5.7%)
6000-9999 SR 34 (10.8%) 14 (19.4%) 20 (8.2%)
10,000-30,000 SR 59 (18.7%) Il (15.3%) 48 (19.8%)
> 30,000 9 (2.9%) 2 (2.8%) 7 (2.9%)
The region where you live 0.09
Riyadh 215 (68%) 47 (65.4%) 168 (68.9%)
Other 138 (39.1%) 41 (46.6%) 97 (36.6%)
Social interaction (n= 346) 0.0l
Loves and waits for social events 126 (36.4%) 42 (50.6%) 84 (31.9%)
Gets bored of social events and does not go there 53 (15.3%) 10 (12.1%) 43 (16.4%)
Hates social events and does not go there 31 (9%) 3 (3.6%) 28 (10.7%)
Neutral 136 (39.3%) 28 (33.7%) 108 (41.1%)

(Continued)
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Table | (Continued).

Variable Total Sample Isolation No Isolation P-value
N=353 N=88 N=265

I have good information about coronavirus and its ways of 0.08

spreading

Highly agree 302 (85.6%) 69 (78.4%) 233 (87.9%)

Agree 12 (3.4%) 6 (6.8%) 6 (2.3%)

Neutral 30 (8.5%) I (12.5%) 19 (7.2%)

‘Disagree 6 (1.7%) 2 (2.3%) 4 (1.5%)

Highly disagree 3 (0.9%) Nil (0%) 3 (1.1%)

I feel very afraid because there is no approved drug to treat 0.64

coronavirus COVIDI19

Highly agree 66. (18.7%) 14 (15.9%) 52 (19.6%)

Agree 123 (34.8%) 32 (36.4%) 91 (34.3%)

Neutral 84 (23.8%) 20 (22.7%) 64 (24.2%)

Disagree 62 (17. 6%) 15 (17.1%) 47 (17.7%)

Highly disagree 18 (5.1%) 7 (8%) 11 (4.2%)

Coronavirus news on social media increases my anxiety and fear 0.74

Highly agree 82 (23.2%) 20 (22.7%) 62 (23.4%)

Agree 120 (34%) 35 (39.8%) 85 (32.1%)

Neutral 59 (16.7%) 13 (14.8%) 46 (17.4%)

Disagree 77 (21.8%) 17 (19.3%) 60 (22.6%)

Highly disagree 15 (4.3%) 3 (3.4%) 12 (4.5%)

Curfew hours during the past month 0.001

Partial curfew 6 am — 3 pm 175 (49.6%) 16 (18.2%) 159 (60%)

Partial curfew 6 am — 8 pm. Penalties for not wearing a face mask 175 (49.6%) 70 (79.6%) 105 (39.6%)

No curfew. Penalties for not wearing a face mask, refuse to be checked for | 3 (0.9%) 2 (2.3%) | (0.4%)

temperature

Are your sleep habits affected by special occasions as Ramadan or vacations? | 330 (93.5%) 82 (93.2%) 248 (93.6%) 0.89

(Yes)

Do you have Coronavirus COVID-19? (Yes) 26 (7.4%) 24 (27.3%) 2 (0.8%) 0.001

Symptomatic COVID-19? (Yes) 21 (6%) 21 (23.9%) Nil 0.001

Do you suffer from a chronic disease? (Yes) 46 (13%) 13 (14.8%) 33 (12.5%) 0.23

Do you take any psychotropics or sleep medicine? (Yes) 56 (15.9%) 10 (11.4%) 46 (17.4%) 0.18

Notes: Continuous data were presented as meanz standard deviation and categorical data as numbers and percentages. Independent samples t-test was used for continuous
data, and Pearson Chi® test was used for categorical data. Statistical significance was set at P<0.05.

with the difference trending toward statistical significance
showing P=0.06. Patients with psychological distress in
both groups had an equally distributed distress severity
according to K-10 (P=0.12), with most of the patients
being in the severe stress category.

There was a significant positive correlation between
the PSQI and the K-10 scores (» coefficient: 0.35; P=
0.001). The association between PSQI and K-10 was
stronger in the non-isolation group compared to the

isolation group with r coefficient: 0.38; P= 0.001 and
r coefficient: 0.30; P= 0.005, respectively (Table 2).

Factors Associated with Poor Sleep
Quality and Stress

Isolation was not associated with poor sleep (OR: 0.73
(95% CI: 0.41-1.3), P=0.29), but was statistically signifi-
cant with psychological distress (OR: 2.12 (95% CI: 1.10—
4.08), P=0.03) (Table 3).
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Figure | Box plot of the Pittsburgh sleep quality index (PSQI) score and Kessler psychological distress score (K-10) in participants with isolation versus no isolation.

Discussion

In the present study, we addressed the impact of quarantin-
ing individuals on their sleep habits and psychological
wellbeing in relation to the COVID-19 pandemic manage-
ment in Saudi Arabia. Our results revealed a high PSQI
score for the study population as a whole. However, there
was no definable relationship between quarantine and
changes in sleep quality, suggesting that the quarantine
has no notable impact on this property in our study popu-
lation. There is currently a lack of data on this aspect of
the pandemic in the literature, necessitating in-depth stu-
dies to clarify this point further. On the other hand, how-
ever, investigators have reported the COVID-19 outbreak
itself or subsequently imposed lockdowns as primarily

exerting a negative impact on sleep quality,®'>'92%37

or
also as lacking such a link with changes in sleep quality in
the general population at large.'*® Interestingly, however,
rather than being related to quarantine, our results demon-
strated that poor sleep quality was associated with social
interaction and the use of social media.

Furthermore, unlike sleep quality, a higher prevalence of
psychological distress was related to isolation in the present
study, with significant variation among the psychological
health characteristics. These observations are in concordance
with the positive relationships that have been demonstrated
between quarantine and adverse psychological behaviors in

some studies.***! Notably, the available literature has also
primarily addressed the impact of the COVID-19 onset itself
or lockdowns, rather than quarantine, on the psychological
health status of their study cohorts.>®'** Interestingly also,
in several studies, negative psychological responses, such as
generalized anxiety disorder as well as depressive or PTSD
symptoms, appeared to correlate well with poor sleeping
habits, pointing to some interdependence of the two charac-
teristics in relation to the pandemic outbreak.®'®!” In the
present study, despite the different effects of isolation on
sleep quality and psychological health status, their scores
seemed to correlate well, also possibly indicative of some
positive relationship between the two variables in general.
Besides, adverse effects, particularly in the psychological
characteristics, have similarly been linked partly to negative
trends in physical activity, alcohol drinking, and smoking
habits with the onset of the COVID-19 pandemic.*
Moreover, rather than the observed adverse effects being
directly triggered by confinement, some prevailing confoun-
ders may discern between the impact of such stresses more
appropriately, as suggested by studies linking psychological
distress to gender, social standing, age, or pre-existing psy-
chiatric conditions, such as PSTD symptoms, and prior expo-
sure to trauma, among others.**** The study similarly
identified the female gender as a factor of moderate-to-
severe psychological stress in support of the notion that
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Table 2 Descriptive Findings of the Pittsburgh Sleep Quality
Index (PSQI) and the Kessler Psychological Distress Scale (K10)
Comparing Isolation versus No Isolation

Variable Total Isolation | No P-value
Sample | N=88 Isolation
N=353 N=265
PSQI Score 84+ 35 | 85%3.6 84+ 35 0.92
Subjective sleep 23+ 06 | 24+ 0.6 2.3+ 0.6 0.43
quality
Sleep latency 1.6% 1.0 1.5+ 1.0 1.7+ 1.0 0.21
Sleep duration 0.5+ 09 | 0.6+ 0.9 0.5+ 0.9 0.60
Habitual sleep 1.3£ 1.3 1.3+ 1.3 1.2+ 1.3 0.75
efficiency
Sleep 1.3+ 0.6 1.4+ 0.6 1.3+ 0.6 0.29
disturbance
Use of sleeping 03+ 08 | 0.2+ 0.6 0.4+ 0.9 0.10
medication
Day time 1.1+ 0.9 1.2+ 0.8 1.1+ 0.9 0.62
dysfunction
K10 Score 259+ 9.5 | 27.6x 94 | 253+ 9.5 | 0.04
PSQI 0.22
Outcome
(Sleep quality)
-Good Sleep 76 23 (26.1%) | 53 (20%)
Quality (21.5%)
-Poor Sleep 277 65 (73.9%) | 212 (80%)
Quality (78.5%)
K-10 Outcome 0.06
(Psychological
distress)
-Yes 244 68 (77.3%) | 176
(69.1%) (66.4%)
-No 109 20 (22.7%) | 89 (33.6%)
(30.9%)
K-10 Severity 0.12
-Mild 62 (17. 13 (14.8%) | 49 (18.5%)
6%)
-Moderate 6l 18 (20.5%) | 43 (16.2%)
(17.3%)
-Severe 121 37 (42.1%) | 84 (31.7%)
(34.3%)
Correlation of PSQI and K10 Score
r=0.35 r=0.38 r=0.30
P=10.001 | P=0.00/ P=0.005

Notes: Continuous data were presented as meanz standard deviation and catego-
rical data as numbers and percentages. Independent samples t-test was used for
continuous data, and Pearson Chi? statistics was used for categorical data. Statistical
significance was set at P<0.05.

gender may influence such outcomes. Put together; these
observations seem to suggest that the impact of lockdown
or quarantine on the studied variables may be secondary to
that of prevalent confounders.

The variations in the observations may also be indica-
tive of other potentially contributory variables influencing
these relationships. These factors may involve long-lasting
post-traumatic stress, confusion, or anger triggered by
stress emanating from socioeconomic factors, such as
quarantine duration, infection fears, frustration, inade-
quacy
stigma.*>° In our study, isolated individuals also dis-

in household necessities, financial loss, and
played higher signs of distress than their control counter-
parts. Not surprisingly, these behavioral trends are
themselves generally born of the disease outbreak itself,
since the arrival of the pandemic itself was stressful
enough, with the measures to contain it globally being
implemented at the expense of even higher socioeconomic
cost and the wellbeing of, particularly, the frontline health
workers. #1735 Other factors, including habitat or envir-
onmental conditions such as the disease outbreak location,
for example, may also play a role in the manifestation of
sleep or psychological disorders under these conditions.
Indeed, consistent with other findings elsewhere, our study
seems to suggest that the place of habitation may also
matter. Altogether, these observations point to the nega-
tive influence of the advent of COVID-19 on sleep quality
and mental health globally being exacerbated by both
precluding pre-existing stresses and isolation. Hence,
these risk factors need to be considered in establishing
the impact of confinements on human movement on the
psychological and physiological responses in such pan-
demic outbreaks.

Notably, as indicated by the divergence in the global
observations, the response levels to the pandemic or
related confinements may also vary among the different
regions of the globe. This variation may presumably be
partly due to how communities in the various areas of the
world tend to absorb stress, whereby some may endure
certain types of pressures and stress more lightly than
others. Thus, for example, in less fortunate countries in
which certain forms of environmental and physical stres-
ses are almost a natural occurrence, lockdowns and quar-
antines are likely to impact their psychological responses
to the pandemic stress less severely than in those countries
where such forms of stress are virtually non-existent. In
this regard, it should be noted that social isolation and
loneliness can harm mental health® and may constitute
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Table 3 Logistic Regression Analysis for the Association Between the Status of Poor Sleep Quality and Psychological Distress and

Selected Characteristics of the Study Participants

Variables Univariable Analysis Multivariable Analysis
OR (95% CI) P-value OR (95% CI) P-value
Sleep quality (n= 346)
Isolation status (Yes) 0.96 (0.58-1.59) 0.88 0.73 (0.41-1.30) 0.29
Age 1.01 (0.98-1.03) 0.55 - -
Female 0.89 (0.56—1.41) 0.62 - -
Living outside Riyadh 0.85 (0.54-1.34) 0.50 - -
Loves and waits for social events 1.78 (0.03-1.07) 0.03 1.92 (0.92—4.00) 0.0l
Coronavirus news on social media increases stress (Agree) 2.88 (1.58-5.24) 0.001 2.12 (1.11-4.05) 0.02
Current COVID-19 infection (Yes) 0.58 (0.22-1.47) 0.25 - -
Existing medical comorbidity (Yes) 1.08 (0.55-2.05) 0.83 - -
Shifework (Yes) 1.02 (0.72-2.02) 0.47 - -
Psychotropic or sleep medication use (Yes) 1.31 (0.70-2.45) 0.40 - -
Symptomatic COVID-19 infection (Yes) 0.43 (0.17-1.05) 0.06 0.77 (0.29-2.04) 0.60
Psychological distress 3.7 (2.30-5.96) <0.001 3.27 (1.93-5.54) <0.001
Psychological distress (n= 353)
Isolation status (Yes) 1.71 (0.98-3.01) 0.06 2.12 (1.10-4.08) 0.03
Age 0.98 (0.96-1.01) 0.35 - -
Female 2.10 (1.31-3.31) 0.002 2.73 (1.58-4.70) <0.001
Living outside Riyadh 1.84 (1.14-3.00) 0.01 1.79 (1.01-3.16) 0.046
Loves and waits for social events 0.83 (0.50-1.40) 0.50 - -
Coronavirus news on social media increases stress (Agree) 3.45 (1.88-6.32) <0.001 2.45 (1.24-4.84) 0.01
Current COVID-19 infection (Yes) 1.43 (0.63-3.28) 0.39 - -
Existing medical comorbidity (Yes) 2.56 (1.374.82) 0.003 2,61 (1.23-5.53) 0.01
Shifework (Yes) 1.28 (0.76-2.19) 0.36 - -
Psychotropic or sleep medication use (Yes) 1.13 (0.60-2.16) 0.68 - -
Symptomatic COVID-19 infection (Yes) 0.30 (0.12-0.76) 0.01 0.29 (0.10-0.83) 0.02
Poor sleep 3.7 (2.30-5.96) <0.001 3.63 (2.12-6.24) <0.001

Notes: Variables with a P-value of less than 0.1 in the univariable analysis were included in the multivariable analysis, in addition to isolation. Multivariable model calibration
was tested using the Hosmer-Lemeshow test and model discrimination using C-statistics and the area under the curve (AUC). (Hosmer-Lemeshow P for sleep quality
model= 0.44 and for psychological distress model= 0.57. AUC for sleep quality model= 0.7 and for psychological distress model= 0.80). “Sleep quality was measured using
the Pittsburgh sleep quality index (PSQI), and psychological distress was measured using the Kessler psychological distress scale (K10). (PSQI score 2 6 indicated poor sleep

K-10 score 220 represented psychological distress). Statistical significance P<0.05”.

a source of ill health, particularly in developing countries.
This finding may be explained by the fact that those
societies are more strongly family-oriented than the devel-
oped nations in general. Hence, the pressure of isolation
would not necessarily bear similar psychological conse-
quences on sleep as in developed countries, thereby con-
tributing differently to the variations observed in the
impact of quarantine and lockdown in the different regions
of the world. Thus, predisposition to adverse effects on
sleep quality and mental health comes not only through the
mere presence of the disease but also through several other
prevailing factors in addition to the confinements of the

imposed lockdowns or quarantines.

The major strength of this study is the measurement
of both sleep quality and psychological distress in one
population allowed to examine the cross-examination of
both outcomes simultancously. There are some limita-
tions to the interpretation of our result that may need to
be considered. First, the recruitment procedure was
a considerable source of bias since the study candidates
were conscious of the format of study they were engaged
in. Second, the derivation of data from such a cross-
sectional design renders causal inferences challenging.
Third, the fact that the data was collected through an
online survey, the only feasibly procedure as a result of

social distancing, may explain the recruitment bias in our
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sample manifested by the high number of young adults,
highly educated and female participants, thereby limiting
the generalization of the results. Finally, the target out-
comes and data related to predictive variables were col-
lected through self-report participants, which was not
necessarily supported by objective assessment.

Conclusion

In conclusion, quarantining individuals did not show any
definable relationship with negative changes in sleep qual-
ity but displayed an association with adverse mental health
conditions in our study population. However, these
adverse effects appear to be related instead to comorbid-
ities or covariates such as gender or habitat, indicating
a role for these variables on the impact of the pandemic-
related confinement on affected individuals’ physiological
and psychological wellbeing.
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