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Objectives: The coronavirus disease 2019 (COVID-19) pandemic has increased the workload of healthcare workers (HCWs), impacting
their health. This study aimed to assess sleep quality using the Pittsburgh Sleep Quality Index (PSQI) and identify factors associated
with poor sleep among HCWs in Vietnam during the COVID-19 pandemic.

Methods: In this cross-sectional study, 1000 frontline HCWs were recruited from various healthcare facilities in Vietnam between Oc-
tober 2021 and November 2021. Data were collected using a 3-part self-administered questionnaire, which covered demographics,
sleep quality, and factors related to poor sleep. Poor sleep quality was defined as a total PSQI score of 5 or higher.

Results: Participants’ mean age was 33.20+6.81 years (range, 20.0-61.0), and 63.0% were women. The median work experience was
8.54+6.30 years. Approximately 6.3% had chronic comorbidities, such as hypertension and diabetes mellitus. About 59.5% were di-
rectly responsible for patient care and treatment, while 7.1% worked in tracing and sampling. A total of 73.8% reported poor sleep
quality. Multivariate logistic regression revealed significant associations between poor sleep quality and the presence of chronic co-
morbidities (odds ratio [OR], 2.34; 95% confidence interval [Cl], 1.17 to 5.24), being a frontline HCW directly involved in patient care
and treatment (OR, 1.59; 95% Cl, 1.16 to 2.16), increased working hours (OR, 1.84; 95% Cl,1.37 to 2.48), and a higher frequency of en-
countering critically ill and dying patients (OR, 1.42; 95% Cl, 1.03 to 1.95).

Conclusions: The high prevalence of poor sleep among HCWs in Vietnam during the COVID-19 pandemic was similar to that in other
countries. Working conditions should be adjusted to improve sleep quality among this population.
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saw a substantial increase in confirmed COVID-19 cases, with
over 1232 852 new cases reported and 25 252 deaths [1]. This
surge in cases placed a heavy burden on the healthcare sys-
tem and healthcare workers (HCWs) who were on the frontlines
of combating the pandemic.

The HCWs in the COVID-19 pandemic, involved in the COVID-
19 pandemic, including doctors, nurses, and laboratory tech-
nicians, are professionals whose duties related to human health
often involve long working hours and night shifts [2,3]. During
the pandemic, HCWs have reported caring for a significantly
larger number of patients than usual, with some indicating that
they cared for up to 4 times their typical patient load over an
extended period [4]. This has placed immense strain on health-
care systems, resulting in increased workloads and a decline in
the quality of care. As the pandemic persists, HCWs must also
attend to patients with various other health conditions, further
adding to their already heavy workload. Consequently, several
indirect effects have emerged among HCWs, such as height-
ened stress, anxiety, and sleep-related issues.

During the COVID-19 pandemic, HCWs have increasingly ex-
perienced sleep-related problems, such as sleep disorders that
affect sleep quality. Some studies have indicated that the prev-
alence of sleep disorders ranges from 43.9% to 78.8% [5-7]. A
study conducted in Norway found that changes in work sched-
ules during the pandemic were associated with poorer sleep
quality, decreased sleep duration, and higher turnover inten-
tion among nurses. Specifically, an increase in quick returns
(i.e., 11 hours or less between 2 consecutive shifts) and long
workdays (>8 hours) were associated with worse sleep quality
and higher turnover intention [8]. Factors contributing to re-
duced sleep quality include prolonged working hours, exces-
sive workload in limited work conditions, shortage of human
resources, lack of supporting machinery, inadequate personal
protective equipment, and sleep deprivation [9-13].

A decline in sleep quality can result in physical issues, such
as fatigue and exhaustion, as well as psychological problems,
including increased irritability and lack of concentration. These
issues can impair communication and coordination among
HCWs [7,14,15]. As a result, it is crucial to examine sleep quali-
ty and its associated factors among HCWs in various locations
to mitigate the consequences of sleep disorders and medical
errors [16]. Currently, studies on sleep quality among HCWs in
Vietnam during the COVID-19 pandemic are quite limited and
small in scale. Therefore, it is critical to investigate the quality
of sleep and its related factors among HCWs in different loca-
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tions to reduce its consequences in sleep disorders and medi-
cal errors. Presently, studies in Vietnam on sleep quality in HCWs
during the COVID-19 pandemic are fairly limited and on a small
scale [17]. Therefore, a large-scale study to assess the sleep
quality of HCWs is necessary. Consequently, we conducted this
research to evaluate sleep status during the pandemic among
HCWs in Vietnam, and we anticipate that our findings will help
provide valuable evidence to improve the physical and mental
health of HCWs and enhance healthcare performance.

METHODS

Study Design and Sampling
We carried out a cross-sectional study utilizing an online

questionnaire from October 2021 to November 2021. Through-
out this time frame, an average of 7821 cases were document-
ed daily [18]. Data were gathered from 1000 HCWs involved in
the COVID-19 pandemic across 3 regions of Vietnam (southern,
central, and northern Vietnam).

Data Collection and Measurements

HCWs were randomly chosen based on a list maintained by
the provincial health department. Subsequently, a link to the
questionnaire was sent to each individual’s provided email ad-
dress. The structured questionnaire aimed to gather informa-
tion on personal characteristics, work-related attributes, alter-
ations in work situations before and during the pandemic, and
sleep quality.

Independent variables

The socioeconomic data collected included age in years, sex,
living area, current occupation (physician, nurse, or other), and
the presence of chronic comorbidities (yes or no).

Participants were categorized according to their work envi-
ronment into frontline healthcare workers (FLHCWSs) and non-
frontline healthcare workers (NFLHCWs). FLHCWs are consid-
ered to be at the highest risk for work-related exposure to se-
vere acute respiratory syndrome coronavirus 2, the virus that
causes COVID-19, due to their on-site work duties that involve
being in close proximity (<2 meters) to the public or cowork-
ers [19]. NFLHCWs, in contrast, are defined as individuals who
are not directly involved in patient care but may still be poten-
tially exposed to infectious agents while working in a health-
care setting [19]. The work position was classified into 3 cate-
gories: direct care and treatment, tracing and sampling, and
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logistics and administration. Changes in work situations be-
fore and during the pandemic were based on individuals’ self-
reported data regarding their work days per week and rest
time during work shifts, as compared to their pre-COVID-19
schedules. The classifications included an increase or no in-
crease in the amount of time spent working (either in days or
hours).

Dependent variables

Sleep quality was assessed using the standardized Pittsburgh
Sleep Quality Index (PSQI) [20]. The PSQl is a self-report ques-
tionnaire that evaluates sleep quality over a 1-month period.
This tool consists of 19 items across 7 components, with a total
score range of 0 to 21. The PSQI has been translated and vali-
dated for the Vietnamese population [21]. A total PSQI score of
=5 indicates poor sleep quality, while a score below 5 is clas-
sified as good sleep quality [20].

Statistical Analysis

The data were analyzed using SPSS version 11.0 (SPSS Inc.,
Chicago, IL, USA). Descriptive statistics were employed to sum-
marize participants’ socio-demographic factors. For continu-
ous variables, the arithmetic mean and standard deviation
were reported, while counts and percentages were reported
for categorical variables. The independent sample t-test was
utilized to compare 2 groups for continuous variables, and the
chi-square test was used for categorical variables. A multivari-
able logistic regression model was analyzed to identify factors
associated with sleep quality. A p-value of <0.05 was set as
the significance level.

Ethics Statement

This study underwent review and approval by the Medical
Ethics Committee at the Institute of Public Health in Ho Chi
Minh City, Vietnam (No. H202/041).

RESULTS

A total of 1000 HCWs participated in the survey. Among
them, 37.7% were doctors, 40.3% were nurses, and 22.0% be-
longed to other occupational groups, such as laboratory tech-
nicians, pharmacists, and public health officers. The mean age
of the participants was 33.20+6.81 (range, 20.0-61.0), with a
majority (63.0%) being females. The median work experience
was 8.54 % 6.30 years. Furthermore, 6.3% (63 out of 1000 HCWs)
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had chronic comorbidities, such as hypertension and diabetes
mellitus (Table 1).

In terms of work characteristics, 56.1% of HCWs experienced
an increase in daily working hours, and 75.3% reported an in-
crease in work days per week compared to pre-COVID-19 lev-
els. Nearly 72.9% indicated a decrease in rest time during work
shifts compared to before the pandemic. Additionally, 59.4%
of HCWs reported an increased frequency of encountering crit-
ically ill patients and higher mortality rates. As many as 65.5%
felt their anxiety about their health had increased compared
to before the COVID-19 pandemic (Table 1).

Regarding sleep status, 73.8% of participants exhibited poor
sleep quality based on the PSQI scale (Table 1), with an average
score of 7.37£3.71 for all participants. FLHCWs, who directly
care for and treat patients, had a mean score of 7.75+3.82,
while NFLHCWs, who perform tasks such as performing swabs
for COVID-19 cases and logistics work, had a mean score of
6.8213.46 (Table 2).

Results from the multivariate logistic regression analysis re-
vealed that the presence of chronic comorbidity (odds ratio
[OR], 2.34;95% Cl, 1.17 to 5.24), working in an FLHCW position
(OR, 1.59; 95% Cl, 1.16 to 2.16), increased working hours (OR,
1.84; 95% Cl, 1.37 to 2.48), and a higher frequency of encoun-
tering critically ill and dying patients (OR, 1.42; 95% Cl, 1.03 to
1.95) were all significantly associated with poor sleep quality
among HCWs (Table 3).

DISCUSSION

Our findings regarding poor sleep quality, as measured by
the PSQI scale, were consistent with other studies conducted
on similar research participants in Kuwait (78.8%) and Iraq
(68.3%) [3,5]. In contrast, Jahrami et al. [22] reported that poor
sleep quality was observed in 75-76% of both FLHCWs and
NFLHCWs. In our study, we identified several factors associat-
ed with poor sleep quality among HCWs through multivariate
logistic regression. These factors included chronic comorbidity,
being an FLHCW, increased working hours, and a higher fre-
quency of encountering critically ill or dying patients.

HCWs with chronic comorbidities, such as diabetes mellitus
and hypertension, were found to have a higher risk of poor
sleep quality compared to those without chronic comorbidi-
ties. Patients with chronic diseases, particularly diabetes melli-
tus, experienced lower sleep quality than the general popula-
tion due to issues with blood sugar regulation, which can lead
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Characteristics Total Good sleep quality  Poor sleep quality  p-value

Total 1000 262 (26.2) 738 (73.8)

Age (y) 0.295
Mean=£SD 33.20+6.81 33601751 33.10+6.54
Median [Min, Max] 32.0[20.0, 61.0]

Work experience (y) 0.135
Mean+SD 8.54+6.30 9.08+7.01 8.35+6.02
Median [Min, Max] 7.41[0.1, 43.0]

Sex 0.021
Male 370 81(21.9) 289(78.1)
Female 630 181 (28.7) 449 (71.3)

Current job 0.241
Physician 377 100 (26.5) 277(73.5)
Nurse 403 96 (23.8) 307 (76.2)
Other 220 66 (30.0) 154 (70.0)

Chronic comorbidity 0.038
Yes 63 9(14.3) 54 (85.7)
No 937 253 (27.0) 684 (73.0)

Work environment 0.001
FLHCW 595 133(22.4) 462 (77.6)
NFLHCW 405 129(31.9) 276 (48.1)

Work position 0.001
Direct care and treatment 595 133 (22.4) 462 (77.6)
Tracing and sampling 247 71(28.7) 176 (71.3)
Logistics, administration 158 58 (36.7) 100 (63.3)

Work time daily (compared to pre-COVID-19) <0.001
Increase 561 120(21.4) 441 (78.6)
Not increase 439 142 (32.3) 297 (67.7)

Work days per week (compared to pre-COVID-19) 0.103
Increase 753 187 (24.8) 566 (75.2)
Not increase 247 75(30.4) 172 (69.6)

Rest time during work shift (compared to pre-COVID-19) 0.686
Increase 729 188 (25.8) 541 (74.2)
Not increase 271 74(27.3) 197 (72.7)

Frequency of seeing critically ill patients dying (compared to pre-COVID-19) <0.001
Increase 594 129 (21.7) 465 (78.3)
Not increase 406 133(32.8) 273 (67.2)

Stress levels (compared to pre-COVID19) 0.010
Increase 655 154 (23.5) 501 (76.5)
Not increase 345 108(31.3) 237 (68.7)

Values are presented as number (%).

HCW, healthcare worker; SD, standard deviation; Min, minimum; Max, maximum; FLHCW, frontline healthcare worker (involved in direct care and treatment);
NFLHCW, non-frontline healthcare worker (including those who perform swabs for COVID-19 cases and logistics work); COVID-19, coronavirus disease 2019.
'Administration officer, pharmacist, technician, midwife, student, volunteer, traditional medicine, and public health HCW.

to further complications and diminished sleep quality [23]. [15] revealed that HCWs with chronic pain comorbidity were
Motahedi et al. [5] study also demonstrated that comorbidity more likely to have poor sleep quality. Furthermore, it is worth
was associated with poor sleep quality. In contrast, Liu et al. noting that individuals with non-communicable diseases may
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Variables Total FLHCW NFLHCW
(n=1000) (n=595) (n=405)
Subjective sleep quality 1.32+0.64 1.34+0.65 1.28+0.63
Sleep latency 1.66£0.93 1.75+0.91 1.52+0.94
Sleep time 1.35+£084  139+087  1.28+0.81
Sleep affectional 0.45%0.83 0.55+088  0.38+0.75
Sleep disorder 1.33+0.68 1.38+0.70 1.25+0.64
Sedation and anti-anxiety ~ 052+0.79  055+0.82  047X0.74

drug using
Daytime physical activities  0.73+0.86 0.78+0.89 0.64+0.81

dysfunction
Total 7.37£3.71 7.75+3.82  6.82+3.46

Values are presented mean =+ standard deviation.

FLHCW, frontline healthcare worker (involved in direct care and treatment);
NFLHCW, non-frontline healthcare worker (including those who perform
swabs for coronavirus disease 2019 cases and logistics work).

be at a higher risk of experiencing worsened conditions if in-
fected with COVID-19, which could lead to increased anxiety
about their health and negatively impact their sleep [24].

Working as an FLHCW was a risk factor for poor sleep quality.
Several studies have reported similar findings, with the high-
est levels of poor sleep quality observed among FLHCWs [5,9].
This can be attributed to the fact that FLHCWs often experience
increased work-related stress disorders, sleep deprivation, and
the unique challenges of night shift duties, as well as having to
rapidly adapt to tasks based on patient needs or work demands,
all of which can contribute to poor sleep quality [24]. Further-
more, FLHCWs face a higher risk of infection in COVID-19 treat-
ment areas, have direct contact with COVID-19 patients, and
may experience frustration and discrimination, which can cause
anxiety and negatively impact sleep quality [25].

In terms of work time, our results were consistent with other
studies, which found that HCWs with extended working hours,
rotating shifts, and on-call hospital duties were more suscepti-
ble to poor sleep quality [26], or that HCWs with longer work-
ing hours each week experienced worse sleep quality compared
to those who worked regular hours [5,15]. During the fourth
wave of the COVID-19 pandemic, the rapid increase in cases
and deaths, coupled with an overwhelming workload with
limited resources and the need for constant updates to treat-
ment protocols in response to the ever-changing epidemic sit-
uation, led to increased working hours for HCWs. Consequently,
they had to work for extended periods with little time for rest
and recovery, resulting in stress, prolonged fatigue, and poor
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Univariate model Multivariate model

Variables OR(95%CI)  aOR(9B%cCI) Pvalue
Age 0.99(0.97,1.01) 0.99(0.97,1.01) 0.233
Sex 0.121
Male 1.00 (reference) 1.00 (reference)
Female 0.70(0.51, 0.94) 0.78(0.57,1.07)
Chronic comorbidity 0.015
No 1.00 (reference) 1.00 (reference)
Yes 2.22(1.13,4.87) 2.34(1.17,5.24)
Work environment 0.006
NFLHCW 1.00 (reference) 1.00 (reference)
FLHCW 1.62(1.22, 2.16) 1.59(1.16, 2.16)
Work time <0.001
No change 1.00 (reference) 1.00 (reference)
Increased 1.76 (1.32, 2.34) 1.84(1.37,2.48)
Frequency of seeing critically ill patients dying 0.040
No change 1.00 (reference) 1.00 (reference)
Increased 1.76 (1.32, 2.34) 1.42(1.03, 1.95)
Stress level 0.105
No change 1.00 (reference) 1.00 (reference)
Increased 1.48(1.11,1.98) 1.28(0.93, 1.76)

OR, odds ratio; Cl, confidence interval; aOR, adjusted odds ratio; FLHCW,
frontline healthcare worker (involved in direct care and treatment); NFLHCW,
non-frontline healthcare worker (including those who perform swabs for
coronavirus disease 2019 cases and logistics work).

'Multivariate logistic regression was performed using the enter method; All
statistically significant variables were included in the model and adjusted for
age and sex; All variables in the model had variance inflation factors in the
range of 1.04-1.22, indicating no multicollinearity.

sleep quality [12,13]. This also contributed to increased stress,
fatigue, burnout, and reduced sleep quality among HCWs [5,
11,27,28].

Nearly 60% of HCWs reported witnessing a higher number
of critically ill patients and deaths during the COVID-19 pan-
demic compared to before the pandemic. This observation
aligns with the COVID-19 situation in Vietnam, where there
was a rapid increase in community cases, leading to a surge in
hospital admissions [29]. In addition to the rise in case num-
bers, HCWs faced an unprecedented increase in the severity of
patients’ conditions and mortality rates, particularly in Ho Chi
Minh City, where the growing number of severe cases quickly
overwhelmed intensive care unit capacity [30]. Our study re-
sults indicate that HCWs who frequently encountered critically
ill or dying patients were at a higher risk of experiencing poor-
er sleep quality compared to their counterparts (Table 3). This
elevated risk may be attributed to the psychological impact of
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witnessing numerous brutal and unexpected deaths, which
can lead to post-traumatic stress and acute stress [12,31]. These
factors have been associated with reduced sleep quality [12,32].

This cross-sectional study, which examines sleep quality among
HCWs in Vietnam during the COVID-19 pandemic, has several
limitations. One notable limitation is the reliance on self-re-
ported data, which may be subject to recall bias and social de-
sirability bias, potentially affecting the accuracy of the results.
Moreover, the study’s cross-sectional design hinders the es-
tablishment of causality between variables. Another limitation
is the potential for selection bias, as the study employed an
online questionnaire that may have excluded HCWs without
Internet access or those unwilling to participate. Additionally,
the study’s geographic scope is confined to only 3 regions of
Vietnam, which may restrict the generalizability of the find-
ings to other parts of the country or other countries facing dis-
tinct pandemic-related challenges. Lastly, the study did not
account for potential confounding factors, such as personal
lifestyle factors or the effects of shift work, that may have in-
fluenced the sleep quality of HCWs.
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