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ABSTRACT

Sleep disorders are among the most commonly reported symptoms following a
coronavirus disease 2019 (COVID-19) infection. Medical students, in particular, are highly
vulnerable, exhibiting a higher prevalence of poor sleep quality compared to the general
population. This study aimed to compare sleep quality between medical students with and
without a history of COVID-19 infection and to identify factors associated with poor sleep
quality in the infected group. A cross-sectional study was conducted among medical students
at a university in Northern Vietnam, with data collected via an online self-administered
questionnaire. Sleep quality was assessed using the Sleep Quality Scale (SQS), where higher
scores indicate poorer sleep quality. Univariate and multivariate linear regression analyses
were performed. Of the 673 participants, 372 (55.3%) had a history of COVID-19 infection,
while 301 (44.7%) did not. Students with a history of COVID-19 infection demonstrated
significantly poorer sleep quality compared to those without (p < 0.01). Among the infected
group, poorer sleep quality was significantly associated with younger age (coefficient [coef]: -
1.01; 95% confidence interval [CI]: -1.74 to -0.27), female gender (coef: 3.05; 95% CI: 0.11
to 6.00), living with others (coef: 3.12; 95% CI: 0.42 to 5.81), and a longer duration of COVID-
19 infection (coef: 6.84; 95% CI: 2.21 to 11.47). These findings underscore the significant
burden of sleep disorders among medical students following COVID-19 infection and highlight
the importance of early detection and intervention to mitigate long-term consequences.
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INTRODUCTION

On March 11, 2020, the World
Health Organization (WHO) declared
COVID-19 a global pandemic.! As of April
2022, nearly 490 million cases had been
reported worldwide.? In addition to its
physical health impacts, COVID-19 has
raised significant concerns regarding
mental health issues, including anxiety,
depression, and sleep disturbances.? Sleep
disturbances, or insomnia, are among the
most common symptoms experienced by
patients following a COVID-19 infection.>*

Several factors contribute to sleep
disturbances, including female gender,
older age, severe illness, socio-economic
disadvantages, social isolation, chronic
diseases, and comorbid mental health
conditions such as anxiety and
depression.>” In the context of COVID-19,
strict lockdown measures, reduced physical
activity, and disrupted circadian rhythms
often  exacerbate  these  factors.”-!!
Moreover, individuals with a history of
COVID-19 infection appear to be at a
higher risk of sleep disturbances compared
to those without.!? This may be attributed to
psychosocial stressors, such as prolonged
symptoms, fear of long-term consequences,
isolation, and biological mechanisms.
Biologically, SARS-CoV-2 has neurotropic
potential and may induce neuroinflammation,
dysregulate the hypothalamic-pituitary-
adrenal axis, and suppress melatonin
production, impairing normal sleep-wake
regulation.!® 14

Sleep disorders can lead to
significant functional impairments,
including reduced productivity, increased
healthcare utilization, and a diminished
quality of life.” 1516 In the post-COVID-19
context, insomnia symptoms have been
linked to respiratory difficulties, such as
impaired lung function and dyspnea, and
can significantly exacerbate mental health
issues.!” Notably, insomnia is a strong

predictor of depression and anxiety,
highlighting the importance of early
identification and intervention.'®

Due to their heavy academic
workload, high expectations, and frequent
assessments, medical students are already
at an increased risk for sleep problems
compared to the general population.'®: 2°
Although some studies have examined
sleep quality among medical students
during the pandemic,?!?? few have directly
compared sleep quality between those with
and without a history of COVID-19
infection. Therefore, this study aimed to
compare sleep quality between medical
students with and without a history of
COVID-19 infection and to identify factors
associated with poor sleep quality among
the infected group.

MATERIALS AND METHODS

Study Design and Participants

A cross-sectional study was
conducted on medical students at Hai
Phong University of Medicine and
Pharmacy, one of Vietnam’s eight major
medical training universities. Participants
were categorized into two groups based on
their COVID-19 infection status: (1)
medical students diagnosed with COVID-
19 (regardless of vaccination status and not
hospitalized for COVID-19 treatment) and
(2) medical students without a history of
COVID-19 infection. COVID-19 diagnosis
was confirmed via rapid antigen tests
(RAT) or real-time reverse transcription-
polymerase chain reaction (RT-PCR).
Participants were excluded if they: (1) were
currently infected with COVID-19, (2) had
a history of diagnosed sleep or mental
health disorders, or (3) refused to
participate in the research.

Sample Size
The sample size for the study was
determined based on interval estimates with
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a single sample to ascertain an average
value:

2
Z a0 2
-2
n=-37z
e
Where: n = minimum research
sample size; o = reference standard

deviation (SD; ¢ = 12.22); p = average
value of sleep quality score (u = 28.89); ¢
= relative error (¢ = 0.05); o = statistical
significance level (o= 0.05). The minimum
required sample size was calculated to be
275. Anticipating a 20% data loss or
ineligible participants, the adjusted sample
size was increased to 344. Thus, the
minimum sample size was established as
344 individuals for the group with a history
of COVID-19 infection. During data
collection, 372 individuals with COVID-19
infection participated in the survey and met
the criteria for analysis. To compare sleep
quality between the infected and non-
infected groups, data were collected from
301 individuals without COVID-19
infection who met the study criteria. The
total number of participants was 673. Data
were collected through an online survey
distributed to all university students
between April and May 2022.

Variables and Measurements

Dependent variable: Sleep quality
of the participants was assessed using the
SQS.?* The SQS consists of 28 items
evaluating six domains of sleep quality:
daytime dysfunction (12 items), restoration
after sleep (4 items), difficulty in falling
asleep (4 items), difficulty in maintaining
sleep (2 items), sleep satisfaction (3 items),
and difficulty in getting up (3 items). Using
a 4-point Likert scale, respondents
indicated how frequently they exhibited
certain sleep behaviors (0 = “few,” 1 =
“sometimes,” 2 = “often,” and 3 = “almost
always”). The items related to “restoration
after sleep” and “sleep satisfaction” were
reverse-scored. Total scores can range from
0 to 84, with higher scores indicating more
severe sleep issues. Sleep quality problems

are categorized into three levels: mild
(scores from 0O to 28), moderate (scores
from 29 to 56), and severe (scores from 57
to 84).2 In this study, the reliability of the
scale was high, with a Cronbach’s alpha
coefficient of 0.869.

Independent variables included
socio-demographic  information:  age,
gender, residence, living status, weight,
height, part-time job, study pressure, and
disease status. Lifestyle-related factors
included daily physical activity, smoking,
and alcohol consumption over the last 12
months. Information regarding COVID-19
infection encompassed the duration of
COVID-19 infection, COVID-19
symptoms, treatment methods, post-
COVID-19 infection period, symptoms
after COVID-19 infection, and self-
reported health status following COVID-19
infection. Self-reported weight and height
were collected to calculate Body Mass
Index (BMI), which was then classified into
three categories: underweight (BMI < 18.5
kg/m?), normal (BMI: 18.5-24.9 kg/m?),
and overweight/obesity (BMI: > 25.0
kg/m?).» The duration of COVID-19
infection was measured from the time the
participant tested positive for COVID-19
via PCR/rapid test until they tested
negative. The post-COVID-19 infection
period was calculated from the time the
participant tested negative until the study
period.

COVID-19 symptoms were categorized as
follows: systemic symptoms (fever, hair
loss, fatigue, chills); digestive symptoms
(digestive disorders, nausea, or vomiting);
sensory symptoms (loss of taste, impaired
sense of smell); respiratory symptoms
(cough, sore throat, runny nose, difficulty

breathing); musculoskeletal symptoms
(muscle pain or body aches); and
neurological symptoms (headache,

decreased memory).

Statistical Analysis
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The Excel file extracted from
Google Forms was converted into a .sav
(SPSS data file). All analyses were
performed using SPSS version 25.0. We
reported frequencies and percentages (%)
for categorical variables, while continuous
variables were presented as means,
medians, and standard deviations (SDs).
The Chi-square test or Fisher’s exact test
was used to compare differences in
proportions between the COVID-19-
infected and non-infected groups across
various factors. Differences in sleep quality
scores and associated factors were analyzed
using the Independent Sample t-test, Mann-
Whitney U test (for two groups), One-way
ANOVA test, or Kruskal-Wallis H test (for
more than two groups). We conducted
univariate ~and  multivariate  linear
regression analyses to investigate potential
associations between sleep quality and
various factors. Variables that

demonstrated a p-value of less than 0.2 in
the univariate linear regression analysis
were included in the multivariable linear
regression analyses.’® A p-value of less
than 0.05 was considered statistically
significant. We examined the existence of
multicollinearity through the Variance
Inflation Factor (VIF) and the Tolerance
value.

RESULTS

Among 673 participants, the
percentages of those infected and non-
infected with COVID-19 were 55.3% and
44.7%, respectively. No  significant
differences were found between the two
groups regarding demographic
characteristics and lifestyle factors, except
for the mean BMI, which differed
significantly (Table 1).

Table 1. The demographic and lifestyle factors of the participants

COVID-19 infection

Variables Yes No (NT;)?;S) p
(N=372) (N =301

Age (in year) 20.75 + 1.65 20.81 £2.03 20.77 £ 3.34 0.735
19-20 196 (52.7) 166 (55.1) 362 (53.8)

21-22 115 (30.9) 81 (26.9) 196 (29.1)
23 or higher 61 (16.4) 54 (17.9) 115 (17.1)

Gender 0.645
Male 77 (20.7) 58 (19.3) 135 (20.1)

Female 295 (79.3) 243 (80.7) 538 (79.9)

Residence 0.529
Private house 70 (18.8) 51(16.9) 121 (18.0)
Dormitory/bedsit 302 (81.2) 250 (83.1) 552 (82.0)

Living status 0.211
Alone 101 (27.2) 95 (31.6) 196 (29.1)

Living with family/others 271 (72.8) 206 (68.4) 477 (70.9)

Body mass index (kg/m’) 20.17 £2.72 19.74 +2.54 19.98+2.64  0.059
Underweight (< 18.5) 108 (29.0) 104 (34.6) 212 (31.5)

Normal (18.5 - 24.9) 246 (66.1) 189 (62.8) 435 (64.6)
Overweight/obesity (> 25.0) 18 (4.8) 8(2.7) 26 (3.9)

Part-time job 0.528
Yes 136 (36.6) 103 (34.2) 239 (35.5)

No 236 (63.4) 198 (65.8) 434 (64.5)
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COVID-19 infection

Total

Variables Yes No _ P
(N=372) (N =301) (N=673)

Study pressure 0.313
Yes 195 (52.4) 146 (48.5) 341 (50.7)
No 177 (47.6) 155 (51.5) 332 (49.3)

Existing medical disease 0.803
Yes 38 (10.2) 29 (9.6) 606 (90.0)
No 334 (89.8) 272 (90.4) 67 (10.0)

Daily physical activity 0.281
Yes 160 (43.0) 142 (47.2) 302 (44.9)
No 212 (57.0) 159 (52.8) 371 (55.1)

Smoking 0.917
No or former 365 (98.1) 295 (98.0) 660 (98.1)
Yes 7(1.9) 6 (2.0) 13 (1.9)

Alcohol consumption during the last 12 months 0.290
No or less than 1 time/month 338 (90.9) 266 (88.4) 604 (89.7)
1 — 3 times/month or > 1 time/week 34(9.1) 35(11.6) 69 (10.3)

Using electronic devices before sleeping 0.348
Yes 365 (98.1) 292 (97.0) 657 (97.6)
No 7(1.9) 9(3.0) 16 (24

Data presented as mean + standard deviation for continuous variables and frequency and percentage (%) for
categorical variables; COVID-19, coronavirus disease 2019; p-value was calculated using Chi-square test, T-test,
or Wilcoxon-Mann Whitney test.

Most respondents (68.8%) experienced indicated a post-COVID-19 infection period

a COVID-19 infection lasting 7-10 days. lasting 4—12 weeks (88.2%). Post-COVID-
The majority reported systemic symptoms 19 symptoms were reported by 38.7% of
(90.1%) and respiratory symptoms (96.8%). respondents, and 54.8% self-reported a
Among the respondents, 97.6% utilized worse health status than before the infection

treatments for COVID-19. Most participants (Table 2).

Table 2. The characteristics related to COVID-19 of participants

Variables N (%)

Number of days infected

<7 days 80 (21.5)

7 —10 days 256 (68.8)

> 10 days 36 (9.7)
Symptom of COVID-19 infection

Systemic symptoms 335(90.1)

Respiratory symptoms 360 (96.8)

Musculoskeletal symptoms 246 (66.1)

Digestive symptoms 90 (24.2)

Neurological symptoms 272 (73.1)

Sensory symptoms 48 (12.9)
COVID-19 treatment

Yes 363 (97.6)

No 924
Treatment methods

Vitamin 313 (84.1)

288



Journal of Public Health and Development
Vol.24 No.1 January-April 2026

Variables N (%)

Paracetamol 260 (69.9)

Antibiotic 238 (64.0)

Anti-inflammatory corticosteroids 39 (10.5)
Time after COVID-19 infection

<4 weeks 26 (7.0)

4 — 12 weeks 328 (88.2)

> 12 weeks 18 (4.8)
Symptoms after COVID-19 infection

Yes 144 (38.7)

No 228 (61.3)
Health status after COVID-19 infection

No change 168 (45.2)

Worse than before 204 (54.8)

COVID-19, coronavirus disease 2019

The sleep quality scores had a
median (IQR) of 31.0 (21.3-39.0) in the
COVID-19-infected group and 25.0 (18.0—
34.5) in the non-infected group. A
statistically significant difference in sleep
quality scores was observed between the
two groups (p < 0.01). In both groups, most
participants experienced mild to moderate

sleep quality issues. The proportions of
participants in the COVID-19-infected
group with mild, moderate, and severe
sleep quality issues were 43.3%, 55.1%,
and 1.6%, respectively. In the non-infected
group, these proportions were 52.2%,
46.5%, and 1.3%, respectively (Table 3).

Table 3. Comparison of sleep quality score between groups

COVID-19 infection

Domain Yes No p

Daytime dysfunction 11.75+6.93 (0-36) 10.62 +6.38 (0-29) 0.030
Restoration after sleep 5.48 £2.56 (0-12) 5.18+£2.47(0-12) 0.122
Difficulty in falling asleep 3.34£249(0-12) 2.85+2.42(0-10) 0.010
Difficulty in maintaining sleep 2.01+1.47(0-6) 1.72+1.39 (0-6) 0.010
Sleep satisfaction 3.81+1.89 (0-8) 3.48+1.70 (0 - 8) 0.019
Difficulty in getting up 4.10+£1.89(0-9) 3.85+2.07(0-9) 0.098
Overall mean score 30.48 £12.29 (1 —64) 27.69£11.22 (0 -62) 0.002
Sleep quality problems

Mild (0 - 28) 161 (43.3) 157 (52.2)

Moderate (29 — 56) 205 (55.1) 140 (46.5) 0.072

Severe (57 — 84) 6 (1.6) 4(1.3)

Data presented as mean + standard deviation (range) for continuous variables and frequency and
percentage (%) for categorical variables; COVID-19, coronavirus disease 2019; p-value was calculated
using Fisher’s exact test, T-test or Wilcoxon-Mann Whitney test.

In the COVID-19-infected group,
statistically significant differences were
found between sleep quality scores and

factors such as age (p <0.001), living status
(p <0.01), duration of COVID-19 infection

(p < 0.05), having musculoskeletal
symptoms (p < 0.01), and using antibiotics
for COVID-19 treatment (p < 0.05). In the
non-infected group, statistically significant
differences in average sleep quality scores
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were associated with study pressure (p <
0.01), daily physical activity (p <0.05), and
using electronic devices before sleeping (p
<0.05). Notable differences in sleep quality
scores between the COVID-19-infected
and non-infected groups were also
observed among the 19-20 age group (p <
0.01), females (p < 0.01), those living in

0.01), those lacking a part-time job (p <
0.01), individuals without study pressure (p
< 0.01), those without existing medical
conditions (p < 0.01), daily physical
activity (p < 0.05), non-smokers or former
smokers (p < 0.01), and those who did not
consume alcohol or consumed it less than
once a month (p < 0.01), as well as those

290

dormitories or bedsits (p < 0.05), those who used electronic devices before
living with family or others (p < 0.001), sleeping (p < 0.01) (Table 4).
individuals with underweight status (p <
Table 4. Sleep quality score according to characteristics of participants
. COVID-19 infection b
Variables Yes * No o p
Age (in year)
19-20 3223+ 11.95 28.34+10.81 0.003
21-22 3133+11.27  <0.001  2833+1252 0.102  0.129
23 or higher 2495+ 11.34 24.74 £ 10.06 0.872
Gender
Male 27.14+£10.41 28.02 £9.80 0.996
Female 31.44+12.19 0.003 27.62 £ 11.55 0.808 0.001
Residence
Private house 32.76 £ 11.56 0.120 28.00 + 11.87 0.831 0.041
Dormitory/bedsit 30.30 £ 11.95 ' 27.63+11.10 0.019
Living status
Alone 27.75 £ 12.51 0.002 28.74 £ 12.02 0.204 0.467
Living with family/others 31.88+11.49 ’ 27.05 +10.67 ) <0.001
Body mass index (kg/m?)
Underweight 32.18 +11.84 27.33+11.66 0.005
Normal 30.28 £ 12.02 0.299 27.83+£10.90 0.854 0.058
Overweight/obesity 28.78 £ 10.38 29.38 + 14.06 0.870
Part-time job
Yes 3031+ 11.91 27.95+11.50 0.155
No 31.01 £ 11.91 0.594 27.56 £ 11.09 0.775 0.007
Study pressure
Yes 31.70 £ 11.81 29.82 +10.98 0.237
No 29.72 £ 11.95 0.075 25.69 £ 11.02 0.001 0.003
Existing medical disease
Yes 33.00 £ 10.33 28.59 +13.27 0.177
No 30.51 £ 12.06 0.164 27.60 £ 11.00 0.653 0.006
Daily physical activity
Yes 30.53 £ 12.06 23.26 £10.86 0.005
No 3094+ 11.81 0.639 28.13+11.18 0.031 0.024
Smoking
No or former 30.78 £11.93 2771 £11.26 0.003
Yes 29.43 £11.37 0887 26.83 £ 9.64 0.850 0.627
Alcohol consumption during the last 12 months
No or less than 1 time/month 31.25+12.56 0.343 28.03 £ 11.17 0.148 0.006
1 — 3 times/month or > 1 time/week 28.68 + 12.17 ’ 25.11+£11.38 ' 0.239
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COVID-19 infection

Variables Yes P No P’ p

Using electronic devices before sleeping

Yes 30.75+11.86 3544 +8.34 0.001

No 31.29 £ 14.94 0.691 2746+ 11.22 0.035 0.412
Number of days infected

<7 days 27.51+£10.10

7 — 10 days 31.10 £ 11.97 0.002

> 10 days 35.58 £13.35
Symptom groups of COVID-19 infection

Systemic symptoms (Yes vs. No) 30.73 £ 11.84 0.875

Respiratory symptoms (Yes vs. No) 30.77+£11.91 0.958

Musculoskeletal symptoms (Yes vs. No) 32.04 £ 12.53 0.009

Digestive symptoms (Yes vs. No) 30.80 + 13.38 0.959

Neurological symptoms (Yes vs. No) 30.88 £ 11.67 0.753

Sensory symptoms (Yes vs. No) 32.21+11.07 0.299
COVID-19 treatment

Yes 30.70 £ 11.98

No 33.11 £ 8.61 0-509
Treatment methods

Vitamins (Yes vs. No) 31.04 £12.19 0.301

Paracetamol (Yes vs. No) 30.72 +12.27 0.928

Antibiotics (Yes vs. No) 31.91 £ 12.27 0.053

Anti-inflammatory corticosteroids (Yes vs. No)  33.85+11.28 0.085
Time after COVID-19 infection

<4 weeks 33.23£9.64

4 — 12 weeks 30.57 £ 11.97 0.410

> 12 weeks 30.61 £13.76
Symptoms after COVID-19 infection

Yes 31.74£ 12.14

No 30.14£11.74 0.164
Health status after COVID-19 infection

No change 31.13+11.19 0.414

Worse than before 30.46 £ 12.48 ]

Data was presented as mean/median and standard deviation (Mean + SD); COVID-19, coronavirus disease 2019; SQS, sleep quality
scale; p-value was calculated using T-test or Wilcoxon-Mann Whitney test (2 groups) and the One-way ANOVA or Kruskal-Wallis
test (multiple groups); p?, compare between within-group; p°, compare between two groups.

A significant relationship was
found between sleep quality and age ( coef,
-1.01; 95% CI, -1.74 to -0.27), gender
(coef, 3.05; 95% CI, 0.11 to 6.00), living
status (coef, 3.12; 95% CI, 0.42 to 5.81),
and duration of COVID-19 infection (coef,
6.84; 95% CI, 2.21 to 11.47) (Table 5).

DISCUSSION

Our findings revealed that
individuals infected with COVID-19
experienced significantly poorer sleep
quality compared to those who were not
infected. Factors associated with worse
sleep quality included older age, female
gender, living with others, and a longer
duration of infection.

Numerous studies have reported
sleep quality issues among students during
lockdown periods; however, very few have
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explored sleep quality in students following
a positive COVID-19 diagnosis. A
comprehensive analysis incorporating data
from 13 countries has shown a high global
prevalence of sleep problems, with
individuals affected by COVID-19 being
the most impacted group.?’” Most studies
commonly utilize the Pittsburgh Sleep
Quality Index (PSQI) to assess sleep
quality. However, we opted to employ the
SQS in this study, as it may provide a more
comprehensive evaluation than other
scales, such as the PSQI, by incorporating
questions regarding individuals’ daytime
functioning and  well-being  after
experiencing restful sleep.?®

This study indicated demographic
characteristics and lifestyle habits were
similar between the COVID-19-infected
and non-infected groups. We found that
overall sleep quality scores, as well as
scores in some domains of the SQS, were
higher in the COVID-19-infected group
compared to the non-infected group,
indicating poorer sleep quality among the
infected group. This could be attributed to
the lingering effects of post-COVID-19
symptoms, including fatigue and sleep
disturbances, as reported in previous
studies. These studies have shown that
individuals with COVID-19, even those
who did not require hospitalization,
experience more difficulties with sleep
compared to the non-infected group.® >

The results revealed that the
majority of the participants experienced
sleep quality issues ranging from mild to
moderate. This finding aligns with a study
conducted in India, where nearly 97% of
participants reported mild to moderate
sleep quality problems using the SQS
measurement scale.?* A study conducted on
individuals who contracted COVID-19 in
the community in Vietnam also found that
up to 75% reported experiencing sleep
disturbances following the illness.® Other
studies have similarly reported the
prevalence of sleep problems or poorer
sleep quality among individuals post-

COVID-19.% 3% 3! Various factors can
contribute to decreased sleep quality among
these patients. The illness itself exacerbates
already high levels of stress due to social
distancing, quarantine measures, and travel
restrictions, all of which significantly
contribute to the development of sleep
disturbances.** We suggest that individuals
who have recovered from COVID-19
should be screened for persistent
symptoms. Those reporting sleep disorders
should receive treatment for any underlying
causes, with options including melatonin,
benzodiazepines, and zolpidem, which can
be appropriately adjusted for each
individual >

This current study demonstrated a
significant association between age and
sleep quality scores in the COVID-19-
infected group, with older age correlating
with lower sleep quality scores (indicating
better sleep quality). This finding aligns
with other studies that have reported similar
results.>33 A plausible explanation for this
phenomenon is that older medical students
may not experience excessive anxiety when
contracting COVID-19, thanks to their
accumulated clinical experience in
hospitals, which allows them to maintain
better sleep quality. In contrast, students in
their early years, who primarily focus on
theoretical learning, may experience higher
levels of anxiety upon contracting COVID-
19, leading to difficulties in maintaining
good sleep quality.

In the COVID-19-infected group,
we found a significant relationship between
gender and sleep quality, with males
exhibiting better sleep quality compared to
females. This finding aligns with other
research studies.?’> 33 Various factors, such
as immune response to COVID-19
infection and inherent differences in brain
structure between genders, may influence
the disparities in sleep disorders observed
between males and females.>® Additionally,
research indicates that female students tend
to experience higher levels of anxiety and
stress.’
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Our study revealed a relationship
between living status and sleep quality in
the COVID-19-infected group, indicating
that individuals living with family or others
experience poorer sleep quality than those
living alone. We did not find similar results
in existing literature. However, we believe
that factors such as noise, light, differing
sleep habits, and concerns about virus
transmission can disrupt sleep and diminish
sleep quality for those living with others.

This research demonstrates that
longer durations of COVID-19 infection
are associated with poorer sleep quality.
Individuals infected with COVID-19 for an
extended period (over 10 days) report
worse sleep quality compared to those
infected for a shorter duration (under seven
days). This can be attributed to symptoms
and manifestations associated  with
COVID-19, such as cough, shortness of
breath, and fatigue, which can hinder sleep
and reduce overall sleep quality. However,
findings by Duong-Quy et al. did not
establish a  statistically  significant
correlation between the duration of
COVID-19 infection and sleep quality.!
This suggests an opposite trend between
studies, indicating that further research is
needed to clarify this issue better.

This study has several limitations.
Firstly, it is important to note that this is a
cross-sectional study, which limits our
ability to establish a cause-and-effect
relationship between the identified factors
and participants’ sleep quality. Secondly,
data  collection through self-report
questionnaires introduces the potential for
social desirability and recall biases.
Thirdly, this study did not account for
certain variables identified in previous
research as potential factors affecting sleep
quality, such as tea and coffee consumption
habits and mental health issues. Finally, we
were unable to determine participants’
sleep quality at different times due to the

lack of baseline data for the students prior
to the COVID-19 pandemic.

CONCLUSIONS

This study provides evidence of
significantly poorer sleep quality among
medical students in Vietnam following
COVID-19 infection. Among those
infected, younger age, female gender,
living with others, and longer duration of
infection were significantly associated with
worse sleep quality. These findings
underscore the importance of early
identification and management of sleep
disturbances in this vulnerable group.
Tailored interventions from healthcare
providers and policymakers are essential to
mitigate the long-term impacts of COVID-
19 on students’ sleep health.
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