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Objectives: The objective of this study was to characterize mental health issues among Vietnamese healthcare workers (HCWs) and to
identify related factors.

Methods: A cross-sectional study was conducted with 990 HCWs in 2021. Their mental health status was measured using the Depres-
sion, Anxiety, and Stress Scale.

Results: In total, 49.9%, 52.3%, and 29.8% of respondents were found to have depression, anxiety, and stress, respectively. The multi-
variable linear regression model revealed that factors associated with increased anxiety scores included depression scores (B, 0.45;
95% confidence interval [Cl], 0.39 to 0.51) and stress scores (3, 0.46; 95% Cl, 0.41 to 0.52). Factors associated with increased depression
scores included being frontline HCWs (B, 0.57; 95% Cl, 0.10 to 1.10), stress scores (B, 0.50; 95% Cl, 0.45 to 0.56), and anxiety scores (3,
0.41; 95% Cl, 0.36 to 0.47), while working experience was associated with reduced depression scores (B, -0.08; 95% Cl, -0.16 to -0.01).
Factors associated with increased stress scores included working experience (3, 0.08; 95% Cl, 0.00 to 0.16), personal protective equip-
ment interference with daily activities (f, 0.55; 95% Cl, 0.07 to 1.00), depression scores (B, 0.54; 95% Cl, 0.48 to 0.59), and anxiety scores
(B, 0.45; 95% Cl, 0.39 to 0.50), while age was associated with reduced stress scores (B, -0.12; 95% Cl, -0.20 to -0.05).

Conclusions: Specific interventions are necessary to enhance and promote the mental health of HCWs so they can successfully cope
with the circumstances of the pandemic.
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CoV-2) and its associated disease, coronavirus disease 2019
(COVID-19), first emerged in Wuhan, China, at the end of De-

Institute of Public Health, Ministry of Health, Quan 1, Ho Chi Minh cember 2019. It then spread throughout the country and gar-
City 700000, Vietnam nered significant global concern [1]. The World Health Organi-
E-mail: npah2010@gmail.com zation was compelled to declare COVID-19 a global public
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duction in any medium, provided the original work is properly cited. facmg not onIy immense phy5|cal demands and workloads

[2]. Healthcare workers (HCWs) are a particularly affected group,
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but also psychological stress during the epidemic prevention
and control efforts. Numerous studies have demonstrated that
the COVID-19 pandemic adversely affected the mental health
of HCWs, with a marked increase in the prevalence of insom-
nia, fatigue, depression, anxiety, and stress [3-5].

Vietnam experienced 4 waves of the COVID-19 pandemic up
to April 2021 [6]. The Delta variant, during the fourth wave, ex-
acerbated the situation in Vietnam, particularly among the
unvaccinated population. By the end of August 2021, the coun-
try was averaging about 12 000 cases and 440 COVID-19-relat-
ed deaths daily [7]. This surge resulted in an overwhelming
workload for the healthcare system. The mental health of
HCWs has become a significant concern. Although studies on
the mental health of HCWs in Vietnam had been conducted
previously, during the pandemic, this issue was not given pri-
ority and research was limited in scope. The majority of data
pertained to the public’s response, neglecting the experiences
of HCWs during the COVID-19 pandemic. Only a handful of
studies have been conducted, and these were limited to small-
scale investigations in certain hospitals, specific subjects, or a
narrow range of mental health aspects. Moreover, research on
how job characteristics during pandemic prevention and con-
trol efforts, as well as the nature of protective equipment, af-
fect the mental health of HCWs in Vietnam is scarce.

Therefore, we aimed to characterize mental health issues
among Vietnamese HCWs and their related factors during the
COVID-19 pandemic. Our findings will provide empirical evi-
dence to inform practical policies that ensure better working
conditions, thereby contributing to the reduction of the bur-
den on HCWs in preparation for future pandemics.

METHODS

Study Design and Participants

A cross-sectional study was conducted using an online ques-
tionnaire. Data collection took place from October 2021 to No-
vember 2021 across 3 regions of Vietnam (south, central, north).
A total of 990 HCWs participated in the survey. The participants
included in this study were physicians, nurses, administrative
officers, pharmacists, technicians, midwives, practitioners of
traditional medicine, and public health staff.

Data Collection and Measurements
HCWSs were randomly selected from a list managed by the
provincial health departments. The selected provinces were
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considered COVID-19 hotspots in three regions of Vietnam, in-
cluding Ho Chi Minh City, Dong Nai, Binh Duong, Dong Thap,
and Tien Giang in Southern Vietnam; Quang Tri, Hue, and Phu
Yen in Central Vietnam; and Bac Giang and Bac Ninh in Northern
Vietnam (Table 1). All HCWs involved in COVID-19 pandemic
control and prevention at the selected health facilities were
listed. Subsequently, a link to the questionnaire was sent ran-
domly to each individual via the email address provided. The
questionnaire was designed with three parts: (1) socio-demo-
graphic and work characteristics, (2) use of protective equip-
ment by participants, and (3) mental health among HCWs, as-
sessed using the Depression, Anxiety, and Stress Scale (DASS-
21) [8].

The data on socio-demographic and work characteristics in-
cluded sex, age, education level, chronic diseases, marriage
status, working time, experience in the healthcare system, work
position during the pandemic, and whether participants had
observed death or severe cases. Frontline HCWs were catego-
rized according to their job roles during the pandemic.

The characteristics of personal protective equipment (PPE)
usage in the participants’ data included the daily duration of
wearing protective clothing, medical gloves, goggles/respira-
tors, and specialized masks. Additionally, issues such as PPE
not matching the wearer’s size, the type of PPE, and interfer-
ence with activities, communication, and hygiene are included.

Mental health outcomes for all participants were measured
using the DASS-21 scale. The DASS-21, a condensed version of

Distribution of the participants n (%)
Southern Vietnam
Ho Chi Minh City 332(33.5)
Binh Duong 12 (11.3)
Dong Nai 61(6.2)
Dong Thap 75(7.6)
Tien Giang 72(7.3)
Northern Vietnam
Bac Ninh 77(7.8)
Bac Giang 76(7.7)
Central Vietnam
Thua Thien Hue 71(7.2)
Quang Tri 32(3.2)
Phu Yen 63 (6.4)
Other provinces (Da Nang, Binh Dinh, Quang Nam, Nghe An)' ~ 19(1.9)

'All provinces in “other provinces” are in the central area of Vietnam.
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the DASS-42, is a self-report instrument designed to quantify
the negative emotional states of depression, anxiety, and stress.
The DASS-21 had a very good internal consistency in this sur-
vey, with a Cronbach’s o of 0.88 [9]. It comprises three 7-item
subscales corresponding to depression, anxiety, and stress. The
instrument employs a 4-point Likert scale, with response op-
tions ranging from “never” to “almost always” (0-3 score range),
reflecting experiences over the past week. Subscale scores are
calculated by summing the responses to all items within each
subscale, as outlined by Lovibond and Lovibond [8].

Statistical Analysis

Data were entered into EpiData version 3.1 (EpiData Associ-
ation, Odense, Denmark) and analyzed using SPSS version
20.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics sum-
marized participants’ socio-demographic factors. The arithme-
tic mean and standard deviation were reported for continuous
variables, while counts and percentages were reported for cat-
egorical variables. The independent samples t-test was used to
compare continuous variables between the two groups, and
the chi-square () test was used for categorical variables. Mul-
tivariable linear regression analysis employing the two-way
stepwise method was utilized to evaluate the independent as-
sociations between the outcome variables (HCWs' depression,
anxiety, and stress scores) and predictor variables, including
all participants’ socio-demographic and work characteristics,
as well as characteristics related to the use of protective equip-
ment. The significance level (o) was set at 0.05 for determining
statistically significant results.

Ethics Statement

This study was reviewed and approved by the Medical Eth-
ics Committee of the Institute of Public Health of Ho Chi Minh
City, Vietnam (No. H202/041).

RESULTS

Socio-demographic and Work Characteristics of
the Study Population

The majority of the study’s participants were female (63.1%),
with a mean age of 33.2 £ 6.8 years; the youngest participant
was 20, and the oldest was 61. Those with a graduate educa-
tion represented the largest group (56.2%), followed by those
with technical/vocational college education (31.2%) and un-
dergraduate degrees (12.6%). A significant majority of the
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subjects did not have chronic diseases (93.6%) and were mar-
ried (60.6%). There was an increase in working hours compared
to the pre-pandemic period, affecting 56.1% of the participants.
The mean work experience in the healthcare system among
the subjects is 8.6 £ 6.3 years, with the shortest tenure being
just 0.1 years and the longest spanning 43.0 years. A majority
of the participants (59.6%) worked on the front lines during
the pandemic, and 59.7% reported observing an increase in
deaths or severe cases compared to the period before the
pandemic (Table 2).

The mean daily usage time for protective clothing was 6.2
3.1 hours. For medical gloves, the mean daily usage time was
6.313.2 hours. Goggles or face shields were used for an aver-
age of 7.0%3.3 hours per day. Specialized masks were worn

Characteristics n (%)
Sex

Male 365(36.9)

Female 625 (63.1)
Age (y)

Mean£SD 332468

Median [Min-Max] 32.0[20.0-61.0]
Education

Graduate 556 (56.2)

Postgraduate 125(12.6)

Technical/vocational college 309(31.2)
Chronic diseases

Yes 63 (6.4)

No 927 (93.6)
Marriage status

Single/divorced/widowed/separated 390(39.4)

Married 600 (60.6)
Working time

Did not change 435 (43.9)

Increased during the pandemic 555 (56.1)
Experience in the healthcare system (y)

Mean£SD 8.6£6.3

Median [Min-Max] 7.3[0.1-43.0]
Work during the pandemic (role)

Frontline 590 (59.6)

Non-frontline 400 (40.4)
Observed death/severe cases

Did not change 399 (40.3)

Increased during the pandemic 591 (59.7)

SD, standard deviation; Min, minimum; Max, maximum.
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time spent in protective clothing (in hours), and daily time
spent using goggles or respirators (in hours). Similarly, stress
was associated with having observed death or severe cases,
daily time spent in protective clothing (in hours), and daily
time spent using goggles or respirators (in hours) (Table 4).
The multivariate linear regression model was conducted us-
ing the Enter method. All variables that were statistically sig-
nificant in the univariate analysis were included in the model,
with adjustments made for age and sex. The model revealed
that factors contributing to increased anxiety scores included
depression scores (f, 0.45; 95% confidence interval [Cl], 0.39
to 0.51; p<0.001) and stress scores (B, 0.46; 95% Cl, 0.41 to
0.52; p<0.001). Furthermore, the model identified that factors
associated with higher depression scores were being frontline
HCWs (B, 0.57; 95% Cl, 0.10 to 1.10; p<0.05), stress scores (J,
0.50; 95% Cl, 0.45 to 0.56; p<0.001), and anxiety scores (J,
0.41; 95% Cl, 0.36 to 0.47; p<0.001). Conversely, work experi-
ence in the healthcare system was found to decrease depres-
sion scores (B, -0.08;95% Cl, -0.16 to -0.01; p<0.05). Regarding
stress scores, the model indicated that factors leading to in-
creased stress included work experience in the healthcare sys-
tem (B, 0.08; 95% Cl, 0.00 to 0.16; p<0.05) and the interfer-
ence of PPE with daily activities, communication, and hygiene
(B, 0.55; 95% Cl, 0.07 to 1.00; p<0.05), along with depression
scores (B, 0.54; 95% Cl, 0.48 to 0.59; p<0.001) and anxiety
scores (B, 0.45; 95% Cl, 0.39 to 0.50; p<0.001). Age was the

Variables Anxiety scores
Female -0.34(-0.83, 0.15)
Age 0.06 (-0.01, 0.14)
Chronic diseases -0.41(-1.40, 0.56)
Experience in the healthcare system (y) -0.01(-0.09, 0.07)
Frontline HCWs -0.49(-1.00, 0.01)
Observed death/serious cases -0.42(-0.91, 0.07)
Time using protective clothing per day (hr) -0.02 (-0.14, 0.09)
Time using medical gloves per day (hr) 0.04 (-0.08, 0.15)
Time using goggles/droppers per day (hr) -0.05(-0.15, 0.05)
Time using specialized masks per day (hr) 0.01(-0.04, 0.06)
PPE does not match in terms of size or type -0.06 (-0.60, 0.49)
PPE interferes with activities, communication, hygiene -0.06 (-0.54, 0.43)
Depression scores 0.45(0.39, 0.51)
Stress scores 0.46 (0.41, 0.52)

Anxiety scores

Values are presented as B (95% confidence interval).
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only factor found to reduce stress scores (B, -0.12; 95% Cl,
-0.20 to -0.05; p<0.05) (Table 5).

DISCUSSION

Our research results indicated that 49.9%, 52.3%, and 29.8%
of HCWs in three regions of Vietnam exhibited symptoms of
depression, anxiety, and stress, respectively, as measured by
the DASS-21 scale. These figures are substantially higher than
those reported by Van [10] in a 2020 study conducted in Ha-
noi, the capital city in the north of the country, which found
that the prevalence of depression, anxiety, and stress among
HCWs involved in COVID-19 epidemic prevention and control
was 5.7%, 19.5%, and 8.0%, respectively. A study by Le Thi
Ngoc et al. [11] in the southern provinces of Vietnam reported
rates of 18.0%, 11.5%, and 7.7% for depression, anxiety, and
stress, respectively. The discrepancy in findings may be due to
differences in the timing of the research; the studies by Van
[10] and Le Thi Ngoc et al. [11] were conducted at a time when
the number of cases in Vietnam was considerably lower, thanks
to early and effective management strategies that focused on
limiting community transmission. In contrast, our study took
place during a phase of the COVID-19 epidemic characterized
by unpredictable changes, including the emergence of new,
highly infectious variants, which posed significant challenges
to disease prevention efforts and placed immense pressure

p-value Depression scores p-value  Stress scores  p-value
0.201  -0.26(-0.73,0.22) 0302  0.28(-0.20,0.77) 0.301
0.110 0.06 (-0.01, 0.13) 0.120  -0.12(-0.20, -0.05) 0.001
0.401 0.24(-0.68, 1.20) 0.602  0.25(-0.70,1.20) 0.602
0.802  -0.08(-0.16,-0.01) 0.033 0.08 (0.00, 0.16) 0.039
0.056 0.57(0.10, 1.10) 0.018 0.04 (-0.45, 0.54) 0.900
0.091 0.20(-0.26, 0.67) 0.401  0.33(-0.15, 0.80) 0.200
0.701 0.06 (-0.05, 0.17) 0.301  -0.05(-0.17,0.06) 0.400
0.501  -0.02(-0.13,0.09) 0.801  0.01(-0.10,0.12) 0.900
0.302  -0.03(-0.12,0.07) 0.602 0.08(-0.01,0.18 0.094
0.801 0.02 (-0.03, 0.06) 0.501  -0.02(-0.07, 0.03) 0.501
0.801 0.49(-0.03, 1.00) 0.063 0.02(-0.52,0.56)  >0.999
0.801 -0.33(-0.80, 0.13) 0.201 0.55(0.07, 1.00) 0.024
<0.001 - - 0.54(0.48,0.59)  <0.001
<0.001 0.50(0.45,0.56)  <0.001 = =
0.41(0.36,047)  <0.001  045(0.39,0.50)  <0.001

HCW, healthcare workers; COVID-19, coronavirus disease 2019; PPE, personal protective equipment.



Journal of
Preventive Medicine
Public Health

on the healthcare system and HCWs [12,13]. Additionally, the
sample size and scope of the studies may influence the results.
The earlier studies had smaller sample sizes and were confined
to a few hospitals in Hanoi and Ho Chi Minh City [10,11], where-
as our study had a relatively large sample size and was con-
ducted across three distinct regions of Vietnam.

Compared with other studies worldwide, our results are fair-
ly consistent with those reported by Liu et al. [14] in China,
which indicated that the prevalence of depression, anxiety,
and stress among HCWs was 50.7%, 44.7%, and 73.4%, respec-
tively. At that time, China was the initial epicenter of the epi-
demic, experiencing a daily rise in infection and death rates.
HCWs were confronted with acute challenges, including an
overwhelmed healthcare system and a scarcity of protective
gear, leading to significant stress in disease prevention efforts.
Consequently, mental health disorders were widespread among
HCWs [5,15]. The COVID-19 epidemic escalated rapidly, with a
sharp increase in case numbers, necessitating extended work
shifts for HCWs who managed patients with varying degrees
of pathology and severity [5,15-23]. This situation resulted in a
shortage of essential materials and equipment for patient care,
placing HCWs in a perilous environment and making them
vulnerable to mental health issues such as depression, anxiety,
and stress. However, it is important to note that the study by
Liu et al. [14] utilized various scales and differed from our ap-
proach, leading to discrepancies in the reported stress preva-
lence between their study and ours.

Meanwhile, the study conducted by Jemal et al. [24] revealed
a high prevalence of mental health symptoms among HCWs
during the COVID-19 pandemic. Of the 816 participants, 60.3%
reported symptoms of depression, 78.0% reported symptoms
of anxiety, and 33.8% reported symptoms of stress. These fig-
ures are significantly higher than those reported in our study.
The difference may stem from the increased fear of COVID-19
and/or the scarcity of PPE in central Ethiopia. Notably, 71.1%
of the respondents indicated that the available PPE was insuf-
ficient and did not meet the needs of HCWs [24].

Our study also showed that work experience within the health-
care system influences the depressive symptoms of HCWs. HCWs
with less work experience were more prone to depressive symp-
toms than those with many years of service in the healthcare
system. The research conducted by Jemal et al. [24] supports
our findings, showing that HCWs with less than 10 years of
work experience were significantly more likely to exhibit de-
pressive symptoms compared to their more experienced coun-
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terparts. Similarly, another study found that HCWs with less
work experience had higher levels of depression, anxiety, and
stress. Similarly, another study found that HCWs with less work
experience had higher levels of depression, anxiety, and stress
[25]. This could be due to less experienced HCWs having a great-
er fear of infection, which in turn leads to higher levels of de-
pression and anxiety during epidemic outbreaks [26]. Howev-
er, in contrast to our study and several others [24-26], the re-
search by Tiete et al. [27] identified an underreported level of
experience as a significant risk factor, suggesting that work ex-
perience neither shields against nor heightens vulnerability to
COVID-19 stressors. Work experience in the healthcare system
was also significantly associated with stress symptoms. This
factor increases the stress scores of HCWs. These findings align
with those of Vyas et al. [25], which demonstrated that health
workers with less work experience exhibited higher stress symp-
toms. However, in contrast to the study of Van [10], it was found
that people with a longer service duration (>5 years) had a
higher level of mental health disorders than those with a short-
er service duration (<5 years). This may be because those with
many years of work have encountered a variety of medical sit-
uations, understand the dangers of COVID-19 to the commu-
nity relative to other diseases, and are acutely aware of their
significant responsibility towards patients. Consequently, they
may have a higher likelihood of experiencing increased men-
tal health disorders.

Age also increased the risk of developing stress symptoms
among HCWs. It was shown that younger HCWs were at a high-
er risk for mental health disorders, perhaps due to their lack of
experience and having never faced a large and entirely novel
pandemic; such a mentality was understandable [10]. This re-
sult is consistent with the study conducted in China [28] and
the study by Jemal et al. [24] in Ethiopia.

Regarding depression, our study demonstrated a positive
correlation between depression and anxiety scores, as well as
between depression and stress scores. Additionally, a positive
correlation was observed between anxiety and stress. These
findings indicate that higher depression scores are associated
with elevated anxiety and stress scores among HCWs, and the
reverse is also true; a similar relationship exists between anxi-
ety and stress scores.

Given the infectious nature of COVID-19, particularly with
more contagious variants, HCWs must use PPE during work to
prevent infection for themselves and the wider community.
Long-term use of PPE can lead to acute health issues and vari-
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ous mental health problems for HCWs. In this study, we found
that prolonged wearing of PPE was significantly associated
with symptoms of depression, anxiety, and stress. Excessive
workload and wearing PPE for extended periods in hot condi-
tions have exposed HCWs to problems such as interference
with work activities, communication, and hygiene. These is-
sues can even lead to thermal shock and depleted health con-
ditions. They have impacted cognitive and physical perfor-
mance, jeopardizing the safety and health of HCWs and lead-
ing to an increase in mental health disorders [24,29,30]. This
result was further confirmed in the multivariate regression
model, which showed that prolonged use of PPE interferes
with activities, communication, and hygiene and increases the
risk of developing stress symptoms among HCWs. Additional-
ly, unsuitably sized and typed PPE, along with prolonged use
and concerns about the risk of virus infection, also increased
the risk of mental health problems for HCWs. This highlights
the limitation that PPE was mass-produced and not optimized
for individual needs. The study by Davey et al. [29] found simi-
lar results to ours, indicating that respondents’ experiences
underscored the impact of prolonged PPE use on the mental
health of HCWs. The condition was associated with medical is-
sues such as acute kidney disease, particularly when chronic
dehydration occurred [31]. “Hangover-like” symptoms were
also reported in HCWs who frequently faced heat stress condi-
tions, potentially affecting sleep, appetite, and relationships
with friends and family, thereby causing mental health prob-
lems for HCWSs [29,32]. Some respondents expressed fear about
going to work due to the requirement to wear PPE, and others
were uncertain if they could cope with the next wave of the
COVID-19 pandemic without a change in PPE policy [29]. Pre-
sumably, shorter shifts and, consequently, shorter durations of
PPE use may be an effective strategy to avoid the adverse ef-
fects of prolonged PPE use [33]. Previous studies have indicat-
ed that being equipped with quality PPE can help HCWs feel
protected from the virus and limit the risk of infecting family
members upon returning home, thereby reducing the likeli-
hood of stress [34-37].

The current study has some limitations. This study explored
factors associated with mental health issues among HCWs, of-
fering insights into potential underlying causes that could
guide future interventions. It is important to recognize, how-
ever, that the study provides only a snapshot of HCWs’ mental
health in Vietnam during the COVID-19 pandemic and does
not permit an analysis of causal relationships between the
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identified factors and mental health issues. Furthermore, the
data were gathered using self-reported questionnaires, which
may be subject to social desirability and recall biases. Finally,
the representativeness of the sample warrants consideration,
as data collection did not extend throughout Vietnam.
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