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the concern about its effects on healthcare workers. The purpose of the present study
was to assess sleep quality and psychological distress in healthcare workers during the
COVID-19 pandemic.

Methods: The present work is a multi-centric cross-sectional study targeting health-
care workers from India, Pakistan, and Nepal. It used an online version of the Pittsburg
Sleep Quality Index and the General Health Questionnaire, and data were analyzed
using SPSS V.24.

Results: A total of 1790 participants completed the questionnaire. Of the 1790 partic-
ipants, 57% reported poor sleep quality, and 10% reported a high level of psycholog-
ical distress. A cross-cultural comparison found some differences between the differ-
ent groups of participants. The details of the differences were further explored in the
article.

Conclusion: The present study highlights that a significant proportion of healthcare
workers are affected by poor sleep quality and psychological distress during the
COVID-19 pandemic. It also emphasizes the imperative to provide them with psy-
chosocial support to avoid potential short- and long-term psychological consequences

of these troubling times.

KEYWORDS

1 | INTRODUCTION

Since the initial stages of the spreading of SARS-CoV-2, numerous
reports have been made on the burden that the Coronavirus 2019
(COVID-19) pandemic could impose on mental health (Ahorsu et al.,
2020; Rajabimajd et al., 2021; Rajkumar, 2020; Webb, 2020; Xiang
et al,, 2020; Xiong et al., 2020). Healthcare workers were particularly
exposed to this burden, as they were confronted with the duty of care
while exposing themselves to the risk of contamination (Malik et al.,
2021; Nguyen et al., 2020; Olashore et al., 2021). Many personal and
environmental factors, such as an increased workload, physical exhaus-
tion, often inadequate access to protective equipment, and making
ethically difficult decisions may have dramatically affected healthcare
workers’ physical and mental well-being (Ripp et al., 2020; Shechter
et al., 2020). Their resilience could have been further compromised by
physical distancing, isolation, and loss of social support; also, the risk of
losing friends and relatives and drastic, often unsettling, changes in the
ways of working (Lung et al., 2009).

It has been reported that when human-to-human transmission of
COVID-19 was officially confirmed, it caused public panic and dis-
tress (Qiu et al., 2020). Plus, Chew et al. (2020) underlined the
association between the stress of the current pandemic in the peo-
ple directly involved in the fight against the virus. A cross-sectional
study conducted in New York in April 2020 concluded that health-
care workers experienced substantial distress, including acute anxiety,
depression symptoms, and sleep disturbances (Shechter et al., 2020).
Similarly, a Pakistani (Salman et al., 2020) and a Nepali (Khanal et al.,

2020) study reported that healthcare workers were experiencing

COQOVID-19, healthcare workers, psychological distress, sleep disturbances, sleep quality

considerable depression and anxiety. Also, the consequences of previ-
ous epidemics on healthcare workers, such as the severe acute respira-
tory syndrome (SARS) and Ebola, have been well documented (Liu et al.,
2012).

During this pandemic, the world has seen many crises, including
socio-economic, educational, and psychological ones (Bodrud-Doza
et al., 2020; Daniel, 2020). Frontline healthcare workers have played
a significant role by shielding and protecting the population, providing
necessary healthcare, absorbing immense psychological pressures, and
trying their best to deliver what was required. Even before it was offi-
cially declared a pandemic, healthcare workers had been putting their
lives at risk, trying to tackle the situation and reducing the virus’ spread.
All of it was an unbearable burden on their shoulders, one which they
are still carrying. In the long run, their fight against the pandemic could
prove costly, compromising their physical and psychological well-being
due to the emotional distress and sleep disturbances (Alimoradi et al.,
2021a,2021b; Tasnim et al., 2020).

In light of the continuing spread of the virus, and as fatigue adds
up and the emotional burden becomes heavier, it is imperative to pay
attention to the healthcare workers’ mental health and well-being (Lu
et al.,, 2020). Huang and Zhao (2020) and Shanafelt et al. (2020) noted
as early as February 2020 that the COVID-19 outbreak has had sig-
nificant consequences related, among other things, to sleep quality.
A study from Bahrain reported that 60% of both frontline and non-
frontline healthcare workers had poor sleep quality combined with
moderate-to-severe psychological stress (Jahrami et al., 2020). Such
information is scarce in countries like Pakistan, India, and Nepal, and
this study aimed to fill that gap. It is necessary to have a better
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picture of the present situation in these countries to make strategic use
of resources already overloaded by the pandemic. It is for this reason
that the present study set out to explore the impact of the COVID-19
pandemic on sleep quality and the general mental health of healthcare
workers in Pakistan, India, and Nepal.

2 | MATERIALS AND METHODS

2.1 | Participants and procedure

The present was a multi-centric cross-sectional, online survey-based
study, designed to explore the comparable descriptive estimates of
sleep quality and psychological distress in healthcare workers from
Pakistan, India, and Nepal. The study also examined the predictive
relationship between sleep quality and psychological distress in the
context of diverse personal and work-related characteristics. Ethics
approval was obtained from COMSATS University, Lahore, Pakistan.
The present study targeted healthcare workers from India, Pakistan,
and Nepal. Data collection used a convenient sampling technique. The
inclusion criteria were (i) willingness to participate, (ii) being a health-
care worker, (iii) being a permanent resident of either India, Pakistan,
or Nepal, and (iv) living in the country of origin since the outbreak of
COVID-19.

2.2 | Measures

The online questionnaire consisted of three parts, namely, (i) socio-
demographics, (ii) General Health Questionnaire (GHQ-12) (Goldberg
& Williams, 1998), and (iii) Pittsburgh Sleep Quality Index (PSQI)
(Buysse et al., 1989). The research team translated the English version
of these two questionnaires into Hindi, Urdu, and Nepali.

2.2.1 | Socio-demographics

These were questions about age, sex, marital status, whether there
were children present at home (yes or no), country of residence,
whether the person lived in a rural or urban area, level of healthcare
services (primary, secondary, or tertiary) offered by the institution in
which the participant worked, and whether the participant was actively
working during the COVID-19 pandemic. There were also two COVID-
19 related questions: (1) Do you have any COVID-19 related symp-
toms? (yes or no), (2) Have you been diagnosed with COVID-19 by a

health professional? (yes or no).

2.2.2 | General Health Questionnaire
The GHQ-12 consists of 12 items (Goldberg & Williams, 1998). These
items assess the presence of current psychological distress using a 4-

point scale (from O to 3). Participants’ responses generate a total score

ranging from O to 36, with higher scores indicating worse health. Esti-
mated alpha coefficients for GHQ-12 were found as 0.89.

2.2.3 | Pittsburgh Sleep Quality Index

Thisis a self-rated questionnaire that assesses sleep quality and distur-
bances over a 1-month time interval (Buysse et al., 1989). It consists
of 19 individual items generating seven “component” scores, namely,
subjective sleep quality, sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbances, use of sleeping medication, and daytime
dysfunction. The sum of scores for these seven components yields one
global score. Its scoring is calculated for the seven components. The
component scores then produce a total score (range O to 21); higher

scores indicate worse sleep quality.

2.3 | Statistical analysis

Data were analyzed via descriptive and inferential statistics using SPSS
V.24. Descriptive analysis was used to estimate the demographic and
the study’s descriptive characteristics such as mean, standard devia-
tion, frequencies, composition ratio, percentages, and compare group
differences in sleep quality and psychological distress. Chi-square test
of association was used to evaluate the association between study
characteristics (e.g., between groups and levels of sleep and psycho-
logical distress). It was also tested for normality parameters during
data screening considering a p-value of <.05 (two tailed). Binary logis-
tic regression models were applied to assess the predictive associa-
tion between different groups (e.g., gender, healthcare services, active
working during corona pandemic, COVID-19 symptoms, and diagnosis)
and sleep quality and psychological distress.

3 | RESULTS

A total of 1790 participants completed the online survey. Table 1
shows respondents’ demographic characteristics and whether partic-
ipants actively worked during COVID-19 and reported symptoms or
a positive diagnosis of COVID-19, and the relation between these
characteristics and sleep quality and psychological distress. Of the
1790 participants, 45% were male, and 55% were female, 810 (45%)
were from Pakistan, 812 (45%) from India, and 168 (10%) from Nepal.
Correlation analysis shows a significant positive link between being
a female healthcare worker (M = 14.28, SD = 7.41 vs. M = 11.15,
SD = 5.76), working at a tertiary setting, and with COVID-19 symp-
toms, with psychological distress and poor sleep quality at a significant
level (p < .0001 and p < .01 respectively). Other study variables, such
as actively working during COVID-19 (yes or no) and having been diag-
nosed with COVID-19 (yes or no) were also linked positively and signif-
icantly with poor sleep quality (p < .01) (see Table 1).

Table 2 indicates a significant prevalence of poor sleep quality
(¥? = 14.62, p < .001) and psychological distress (y2 = 9.981, p < .001)
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TABLE 1 Descriptive characteristics of demographic and study variables
Psychological distress Sleep quality
Measures f(%) M (SD) r M (SD) r
Gender 2307 096"
Male 806 (45%) 11.15(5.76) 5.99(2.93)
Female 984 (55%) 14.28(7.41) 6.61(3.35)
Level of healthcare 133" 067"
Primary 359 (20%) 11.53(7.06) 5.92(3.33)
Secondary 309 (17%) 11.68(6.47) 6.28(3.10)
Tertiary 1122 (63%) 13.63(6.85) 6.47 (3.15)
Working actively during 020 115"
COVID-19
No 703 (39%) 12.81(7.16) 6.02(3.15)
Yes 1087 (61%) 12.91(6.72) 6.53(3.19)
COVID-19 symptoms 101" 136
No 1703 (95%) 12.74 (6.85) 6.23(3.14)
Yes 87 (5%) 15.55(7.39) 8.27(3.50)
COVID-19 diagnosis .020 081"
No 1705 (95%) 12.84(6.91) 6.27(3.17)
Yes 85 (5%) 13.53(6.57) 7.48(3.34)
Country
Pakistan 810 (45%) 13.00(7.27) 6.80(3.36)
India 812 (45%) 12.88(6.83) 5.90(3.00)
Nepal 168 (10%) 12.22(5.17) 6.12(2.89)
Abbreviations: M, mean; SD, standard deviations.
'p<.05.
**p<.01.
***p <.001.
TABLE 2 Cross-cultural comparison of prevalence of sleep quality and psychological distress
Group estimates (n = 1790) Individual estimates
Sleep quality Good sleepers f (%) Bad sleepers f (%) 27 k N Good sleepers f (%) Bad sleepers f (%)
Pakistan 232(16) 388(26) 14.62** 031 820 232(37) 388(63)
India 339(23) 371(25) 812 339(48) 371(52)
Nepal 75(5) 92 (6) 168 75 (44) 92(55)
Total 646 (43) 851(57)
Psychological Group estimates (n = 1790) Individual estimates
distress
Low distress High distress x k N Low distress High distress
Pakistan 713 (40) 97 (5) 9.981** .022%** 820 713(88) 97 (22)
India 735 (41) 77 (4) 812 735(91) (9)
Nepal 161(9) 7(1) 168 161(96) 7(4)
Total 1609 (90) 181(10)
*p <.05.

**p<.01.
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across all three regions. Of the 1790 participants, 57% reported poor
sleep, and this ratio was most dominant for the Pakistani sample, with
63%, followed by the Nepali (55%) and Indian (53%) samples. Out of
the total number of participants, 10% reported high psychological dis-
tress levels, with a comparatively high ratio of 22% found in the Pak-
istani sample compared to 9% and 4% for Indian and Nepali samples.

A significant association of gender with distress levels (low and high)
was found for all samples, except for Nepali participants, where only
1% of males and females reported a high level of psychological distress.
Working actively during COVID-19 was seen as significantly associ-
ated with psychological distress (low and high) (¥2= .969, p < .01)
only for the Indian sample, where 4% of those actively working during
COVID-19 reported a high level of psychological distress. There was
also a significant association of COVID-19 symptoms with psychologi-
cal distress levels only for the Nepali sample (2 = .861, p < .05). In the
case of sleep quality, there was a significant association with gender
(;(2 =8.079,p <.01), the level of healthcare service (primary, secondary,
or tertiary) offered by the institution in which the participant worked
(x® = 9.843, p < .01), and COVID-19 related symptoms (y2 = 7.607,
p <.01) only for the Pakistani sample (see Table 3).

In the binary logistic regression analysis (see Table 4), professional
healthcare workers who were male (OR = —.29, 95% Cl: .617-.908,
p < .01), working in primary health services (OR = —.312, 95% ClI:
.574-.933, p < .05), and with no symptoms of COVID-19 (OR = —.887,
95% Cl: .233-.727, p < .01) were less likely to have disturbed sleep.
For psychological distress, healthcare workers who were females
(OR=-.29,95% Cl:.617-.908, p < .01) and had symptoms of COVID-
19 (OR = —.29, 95% Cl: .617- .908, p < .01) were less likely to have
psychological distress; similar results were found for the Pakistani sam-
ple as well. On the other hand, when logistic regression was run for
the Indian and Nepali samples, variant estimations were observed.
Indian females were less likely to report symptoms of psychological
distress (OR = —1.293, 95% Cl: .135-.558, p < .0001). For Nepali par-
ticipants, healthcare workers who were males (OR = —.267, 95% Cl:
.632-.928, p < .01) and with no symptoms of COVID-19 (OR = —.169,
95% Cl. .497-.437, p < .0001) were less likely to have poor sleep
quality. Whereas, on the measure of psychological distress, females
(OR = —.1.216, 95% Cl: .204-.431, p < .0001) with no symptoms of
COVID-19 (OR = —.1.152, 95% Cl: .168-.595, p < .01) were less likely

to report psychological distress.

4 | DISCUSSION

The COVID-19 pandemic has represented a significant health risk
directly imposed on all healthcare workers. Unfortunately, knowledge
is still scarce regarding the mental health impact of the current pan-
demic on healthcare workers. The present study explored the pan-
demic’s impact on healthcare workers from India, Pakistan, and Nepal
regarding two particularly relevant aspects: sleep quality and mental
health.

Overall, the majority of the sample reported having poor sleep qual-

ity, and a significant number of participants reported high psychological

distress. A cross-cultural comparison found some differences between
the different groups of participants, particularly regarding psychologi-
cal distress. Of the total number of participants, 57% reported having
poor sleep quality, and 10% reported high psychological distress. Poor
sleep quality was reported by a majority of participants across all three
regions whereas psychological distress was found at higher numbers in
participants from Pakistan (22%) when compared with those from India
(9%) and Nepal (4%).

As could be expected, the present study found a significant asso-
ciation between the presence of COVID-19 symptoms in healthcare
workers and higher levels of psychological distress and poor sleep qual-
ity. These results emphasize the need to provide further support to
healthcare workers showing COVID-19 related symptoms, as its psy-
chological impact could have significant consequences both in the short
and long term. The study also found a significant association between
actively working during the COVID-19 pandemic and poor sleep qual-
ity; however, there was no statistically significant association between
actively working during the COVID-19 pandemic and psychological
distress. A study conducted by Ferini-Strambi et al. (2020) found that
healthcare workers’ sleep quality was adversely affected by the pan-
demic. Similarly, Wilson et al. (2020) found a relatively low prevalence
of stress among healthcare professionals actively working during the
pandemic in India. But these results contrast with a recent study con-
ducted by Lee et al. (2020) in China amongst anesthesiologists and
nurses that found higher psychological distress associated with the
pandemic. These contradictions could result from the subjective char-
acter of these outcomes, which, as discussed below, can be considered
as one of the limitations of the present study.

The present study also found that healthcare workers from ter-
tiary care institutions had higher distress levels than those working
at primary and secondary tier settings. These higher levels could be
due to tertiary care hospitals being at the forefront of hospital admis-
sions and COVID-19 procedural management during the pandemic.
Lai et al. (2020) reported similar findings in their study, where par-
ticipants working in a second-tier hospital were more likely to report
severe symptoms of depression, anxiety, and insomnia. Similar to the
results reported by the study conducted in China by Liu et al. (2019),
the present study found that almost 64% of healthcare workers from
tertiary-care hospitals reported poor sleep quality, with the number
going up to 82.7% when including healthcare workers from both sec-
ondary and tertiary setups.

In the present study, female healthcare workers reported psycho-
logical distress at a higher ratio than their male counterparts, except
in Nepali participants. No gender was significantly associated with psy-
chological distress and poor sleep quality in Nepali healthcare workers.
One previous Nepali study also reported no significant association of
gender with psychological distress or poor sleep (Khanal et al., 2020).
Still, considering the total number of participants, female healthcare
workers were more likely to report psychological distress, whether
at the lower or higher end of the spectrum. A similar study con-
ducted in China found that the female participants were more prone
to experiencing stress and developing post-traumatic stress disorder
due to the pandemic compared to their male counterparts (Qiu et al.,
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2020). Regarding sleep quality, a significant association was also found

& 5 5 between female gender and poor sleep quality when considering the
g E% Q total number of participants. Studies have shown psychological dis-
i % g § tress to be a significant cause of poor-quality sleep (Kim & Dims-
) : dale, 2007). Thus, the higher association of psychological distress with
o _ _ female healthcare workers could contribute to the same group’s higher
< . . .
g = 8 g E S v oS association with poor sleep quality.
o T 2 N i N - N
§ T < N~ e | o As a general estimate, being a male healthcare worker at a primary
% healthcare institution and not exhibiting any COVID-19 related symp-
:—.‘; 0 _ [l s I toms was associated with better sleep quality, while being a female
3 4 @ N2 =
2 E :\: PN 2 ‘g’ N ::" healthcare worker and presenting COVID-19 symptoms seems to be
causing high psychological distress. From a country-specific point of
. . view, Pakistani participants seem to follow these patterns, while Indian
E g ﬁ females were less likely to demonstrate symptoms of psychological
= :%’ E %‘% distress. In contrast, in Nepali participants, males without COVID-
Y 2 ; 8_ 19 symptoms had a lower chance of experiencing poor sleep, and
females without COVID-19 were shown to have lower distress rates.
“ g g g — @ o Overall, in a sample of almost equal proportions of male and female
S g 8 § g 5 E §' é’ healthcare workers, we found that female healthcare workers actively
S
GFIfI; providing healthcare during the pandemic, especially in tertiary care
Z 2 I @ ) settings, were more prone to developing bad sleep or poorer health
o |2 = = = = = = . . L
'-g 3 IS 5 § § % § g quality. Additionally, we also found that experiencing COVID-19-
— S
related symptoms added to the burden already carried by the same
group of the studied population.
& fg ’§ The present study was not without limitations. It was conducted
Kf ,% e specifically with healthcare workers, so its results may not be gener-
—_ ~ [sg]
= 3 S N alizable to other professions. This is further emphasized by the fact
~ N . "
b ® that the study used a convenience sampling method. Additionally, the
& = - s - transversal design of the study could prevent a complete and prospec-
wn un
- g — % % 2 o E = § tive view of the health status of healthcare workers with respect to the
o2 R o s & . . .
a2 e = S ? 9 2 8 é progress of the pandemic. Future research is recommended to increase
é ° the sample size and broaden the professions to other healthcare fields.
E g § ;)L,; g ‘51’ It would also be essential to include other variables in the analysis, such
2 g 3 © o | & o o j as shift working and self-efficacy with sleep quality.
|5 = - ® ® = ©® N 7
(2% [ R W - i (9\] « N Ll E
o
= S
ey
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