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Background: The coronavirus disease-2019 (COVID-19) outbreak and a 3-month

lockdown of Wuhan may have had a long-term impact on the mental health of frontline

healthcare workers (HWs). However, there is still a lack of comparative studies on the

mental health of front-line HWs in the initial phase of the lockdown and 1 month after the

lifting of the lockdown.

Methods: We recruited 1717 HWs during the initial phase of the lockdown and

2214 HWs 1 month after the lifting of the lockdown, and their baseline characteristics

and psychiatric health in these two phases were compared. Furthermore, Pearson’s

Chi-square test and multivariate logistic regression analysis were used to determine the

possible risk factors associated with depressive symptoms in the front-line HWs.

Results: Compared with the initial phase of the lockdown, the proportion of HWs

with anxiety symptoms and stress decreased, while the proportion of HWs with

depressive symptoms increased a month after the lifting of the lockdown. Male sex,

exercise habit, comorbidities, and having family members or relatives with suspected

or confirmed COVID-19 infection were significantly related to the increased incidence of

depressive symptoms during the initial phase of the lockdown. Comorbidities, negative

effect of media coverage, working >4 days a week, lower annual household income,

and deteriorating relationships with family members were associated with depressive

symptoms a month after the lifting of the lockdown.

Conclusion: The increased proportion of HWs with depressive symptoms 1 month after

the lifting of the lockdown suggested that mental health of front-line HWs should be a

top-priority issue, not only during, but also after the pandemic.
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INTRODUCTION

The coronavirus disease-2019 (COVID-19) outbreak that
reported in Wuhan in December 2019 quickly attracted
worldwide attention (1), and stringent control measures were
adopted to stop the spread of the outbreak. On January 23rd,
2020, Wuhan officials announced a lockdown in the city, and
subsequently suspended all public transportation and placed
restrictions on most activities and movements (2). After 3
months of lockdown, public transportation was resumed on
April 8 and economic activity started again on a large scale
(3). The strict lockdown brought the infection under control
in the shortest possible time (4). However, apart from the huge
social cost, this outbreak and strict social distancing measures
may have a long-term impact on the mental health of the
people in Wuhan (5), and even a potential rebound effect with
psychological manifestations when the imminent threat of
COVID-19 subsides.

When encountering this unexpected and unknown disease,
healthcare workers (HWs) experienced increased workloads
(6), increased risk of exposure and infection (7), changes in
job position and schedules, inadequate availability of personal
protective equipment, discrimination, and isolation. Previous
studies conducted by us and other authors have shown that
during the outbreak of COVID-19, high rates of psychiatric
morbidity were found in HWs (8–11). The effects of the COVID-
19 pandemic on the long-term mental health of the population
have gradually emerged over time (12), and the mental health
effects of the COVID-19 pandemic on adolescents, the elderly,
and the general population have been reported (13, 14). However,
there is still a lack of comparative studies on HWs’ mental health
in the initial phase of the lockdown and 1 month after the lifting
of the lockdown during the COVID-19 outbreak.

Wuhan is a suitable place to study the difference in mental
health of frontline HWs between the initial outbreak of COVID-
19 and 1 month after the lifting of the lockdown. Tongji Hospital
is the major hospital that was responsible for managing severe
COVID-19 patients in Wuhan. The administration continually
dispatched nearly 3,000 HWs and gradually increased the
hospital’s capacity by adding 2,000 hospital beds to treat severe
COVID-19 patients. We conducted two questionnaires in Tongji
Hospital in the initial phase of the lockdown (2 weeks after
lockdown) and more than 1 month after the lifting of the
lockdown during the COVID-19 outbreak in Wuhan, because
there was a great change in the life and work patterns of HWs.
Therefore, a cross-sectional study was designed to evaluate the
psychological health of our study participants when the COVID-
19 outbreak escalated, as well as after it subsided, in order
to compare the psychiatric morbidity, and explore the factors
related to depressive symptoms between the two phases.

Abbreviations: COVID-19, coronavirus disease-2019; HW, healthcare

workers; SARS, severe acute respiratory syndrome; IES-R, Event Scale-Revised

Questionnaires; PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized

Anxiety Disorder 7-item; CI, confidence interval; OR, odds ratio.

MATERIALS AND METHODS

Study Design and Participants
In this single-center cross-sectional comparative study, all
frontline HWs recruited were the employees of Tongji Hospital,
including all doctors, nurses, and medical technicians who
directly provided medical services to the patients that had a
confirmed or suspected COVID-19 infection. Frontline HWs
with a history of psychiatric disease were excluded from the
study. An online anonymous questionnaire survey was used
for acquiring information. The survey was conducted twice,
once in the initial phase of the lockdown of the COVID-19
outbreak from February 8 to February 15, 2020, 2 weeks after
the Wuhan lockdown, and then more than 1 month after the
lifting of the lockdown between May 27 and June 7, 1 month
after the eradication of COVID-19 from Wuhan (15), work and
production were resumed in an orderly fashion. Each participant
could answer the questionnaire only once per survey.

The structured questionnaire consisted of four main
components: online informed consent, sociodemographic
characteristics, perceptions regarding the COVID-19 threat, and
the rating scales to determine the participants’ psychological
well-being, which included the Impact of Event Scale-Revised
Questionnaires (IES-R), Patient Health Questionnaire-9
(PHQ-9), and Generalized Anxiety Disorder 7-item (GAD-7)
questionnaire. Since working overtime, media coverage, and
family relationships during the COVID-19 outbreak may
affect the frontline HWs mental health as well, changes in
relationships with family members, media’s influence on the
participant’s emotions, and the frequency and duration of work
during the outbreak were added to the questionnaire of the
survey conducted a month after the lifting of the lockdown. An
e-questionnaire was administered via the WJX online survey
platform (https://www.wjx.cn/), and the data were collected
via WeChat (Tencent Holdings Ltd., Shenzhen, Guangdong
province, China). The online informed consent was obtained
from all the participants. The study was approved by the
institutional ethics board of Tongji Hospital (ID: TJ-C20200129)
and conforms to the principles stated in the Declaration
of Helsinki.

Measures
The included sociodemographic characteristics and the
definition of exercise habit were the same as stated in our
previous study (11). We used the following six items to assess the
perceptions regarding the COVID-19 threat: (1) Have you ever
thought of resigning because of the COVID-19 outbreak? (2)
Have you worried about life-threatening illness from infection?
(3) Do you feel that families and friends have avoided contact
with you because of your work? (4) Are you satisfied with the
full measures (11) taken by the departments for preventing the
dissemination of nosocomial infection? (5) Are you satisfied with
your work shift arrangement? (6) In the past 2 weeks, have you
had at least one suicidal thought?

In order to understand the psychological impact caused
by the COVID-19 outbreak, the PHQ-9, and GAD-7 scales
were used to measure the symptom severity of depression, and
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anxiety, respectively. In addition, we used IES-R (a 22-item self-
reported scale describing avoidance, intrusion, and hyperarousal
symptoms after a traumatic event) to assess the subjective stress
caused by the specific event of COVID-19 (16–19). The total
scores of thesemeasuring tools were categorized as follows: PHQ-
9, normal (0–4), mild (5–9), moderate (10–14), and severe (15–
27) depression; GAD-7, normal (0–4), mild (5–9), moderate
(10–14), and severe (15–21) anxiety; and IES-R, normal (0–
8), mild (9–25), moderate (26–43), and severe (44–88) stress
(20–22). These symptoms were classified based on the values
already established in the literature, and the scores that met or
exceeded the threshold of the “mild” category, were defined as
the depressive or, anxiety symptoms, or stress.

Statistical Analysis
Data analysis was performed using SPSS V.22.0 (IBM Corp.,
Armonk, NY, USA). After receiving the data, continuous
variables were first categorized as categorical variables, and
then all variables were displayed as counts and percentages.
Variables with p < 0.05 according to the Pearson’s Chi-
square test were subjected to multivariate logistic regression
analysis with a stepwise backward selection method. In
order to determine the potential risk factors for depressive
symptoms a month after the lifting of the lockdown, a
multivariate logistic regression analysis was performed and
the relationship between the related factors and outcomes
was expressed as odds ratio (OR) with 95% confidence
interval (CI).

RESULTS

Sociodemographic Characteristics of the
Frontline HWs in the Initial Phase of the
Lockdown and 1 Month After the Lifting of
the Lockdown
Two surveys were conducted on 3,110 frontline HWs in Tongji
Hospital. In the initial phrase, 1,717 questionnaires were
collected (response rate was 55.2%) and 2,214 questionnaires
were collected 1 month after the lifting of the lockdown
(response rate was 71.2%). In the initial phase of the lockdown,
730 (42.5%) individuals developed depressive symptoms,
883 (51.4%) had anxiety symptoms and 1,417 (82.5%)
had stress. Data collected a month after the lifting of the
lockdown showed that 1,089 (49.2%) frontline HWs developed
depressive symptoms, 784 (35.4%) had anxiety symptoms,
and 590 (26.6%) experienced stress (Figure 1). There were
no significant difference between the two respondent groups
in terms of their baseline characteristics, which included
age, annual household income, marital status, educational
level, years of working, parental status, and families or
relatives with suspected or confirmed COVID-19 infection
(Table 1).

Perceptions Regarding the COVID-19
Threat in the Initial Phase of the Lockdown
and 1 Month After the Lifting of the
Lockdown
As shown in Table 2, compared to a month after the lifting of
the lockdown, more frontline HWs had considered resigning
due to the COVID-19 outbreak (14.8 vs. 5.1%, p < 0.001),
had worried about life-threatening illness once infected (63.2
vs. 29.4%, p < 0.001) and had felt that their family members
and friends were avoiding contact due to their job (22.0 vs.
11.6%, p < 0.001) in the initial phase of the lockdown. However,
they were more satisfied with their work shift arrangement
(75.2 vs. 71.9%, p < 0.001) and the full measures taken by
all the departments for avoiding nosocomial infection (83.9
vs. 81.5%, p = 0.049) in this phase. While at 1 month after
the lifting of the lockdown, more frontline HWs reported
having at least one suicidal thought in the last 2 weeks (8.7
vs. 11.2%, p = 0.010), and were less satisfied with their work
shift arrangement.

Depressive and Anxiety Symptoms, and
Stress Between the Initial Phase of the
Lockdown and 1 Month After the Lifting of
the Lockdown
In the initial phase of the lockdown, frontline HWs
experienced a greater proportion of anxiety symptoms
and stress. However, 1 month after the lifting of the
lockdown; the proportion of depressive symptoms was
higher. Whether for doctors, nurses, women or individuals
with children, this trend (more anxiety symptoms and
stress in the initial phase of the lockdown and more
depressive symptoms 1 month after the lifting of the
lockdown) seemed to be consistent. Of note was that for
the people with annual household income >200 thousand
Yuan and those who had worked longer than 10 years, the
increase in the proportion of depressive symptoms was not
significant (Figure 2).

Factors Associated With Depressive
Symptoms in the Initial Phase of the
Lockdown and 1 Month After the Lifting of
the Lockdown
Considering the differences in the proportion of depressive
symptoms and average PHQ-9 scores between the two phases,
the Pearson’s Chi-square test and multivariate logistic regression
analysis were used to examine the association between the
different variables and depressive symptoms in the two phases.
Table 3 shows the difference in the characteristics between the
frontline HWs with and without depressive symptoms in the
two phases.

According to the multivariate logistic regression analysis,
male sex (OR = 0.70, 95% CI, 0.53–0.92; p = 0.010), exercise
habit (OR = 0.76, CI, 0.58–0.996; p = 0.046), comorbidities
(OR = 1.33, CI, 1.01–1.75; p = 0.043), and family members
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FIGURE 1 | Distribution of severity categories of depressive symptoms, anxiety symptoms, and stress in the initial phase of the lockdown and 1 month after the lifting

of the lockdown of COVID-19.

or relatives with suspected or confirmed COVID-19 infection
(OR = 1.46, CI, 1.10–1.96; p = 0.010), were significantly related
to the initial phase of the lockdown depressive symptoms. At
the same time, feeling a negative effect of media coverage (OR
= 1.31; CI, 1.07–1.61; p = 0.008), working more than 4 days
a week (OR = 1.22, CI, 1.03–1.44; p = 0.025), lower annual
household income (100–200 thousand YuanOR= 1.21, CI, 1.01–
1.46; p = 0.041; 30–100 thousand Yuan OR = 1.49, CI, 1.14–
1.95; p= 0.004), deteriorating relationships with family members
(OR = 1.98, CI, 1.41–2.78; p < 0.001), comorbidities (OR =

1.70, CI, 1.27–2.28; p < 0.001), and family members or relatives
with suspected or confirmed COVID-19 infection (OR = 1.41,
CI, 1.08–1.84; p = 0.013), were significantly associated with
depressive symptoms 1 month after the lifting of the lockdown
(Table 4).

DISCUSSION

We have an incomplete understanding of the public response and
the impact on the regional economy during bio-disasters. This
study found that, compared with a previous longitudinal Chinese
study (16), the proportion of HWs with anxiety symptoms and
stress decreased in the entire cohort as well as in multiple
susceptible groups 1 month after the lifting of the lockdown,
which may be related to the psychological resilience that acts as a
protective factor in minimizing physical and psychological stress
(11, 23). As this study showed, the perception of resignation,
fear of acquiring life-threatening illness once infected, and feeling
that the family members and friends were avoiding contact
decreased when the outbreak had been brought under control.
In particular, only 17 frontline HWs were infected in Tongji
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TABLE 1 | Sociodemographic characteristics of front-line health workers dealing with the COVID-19 in two phases.

Characteristics Initial phase of the lockdown

(N = 1,717), n (%)

1 month after the lockdown

was lifted

(N = 2,214), n (%)

P-value

Age 0.323

19–29 years 695 (40.5) 867 (39.2)

30–49 years 998 (58.1) 1,325 (59.8)

>49 years 24 (1.4) 22 (1.0)

Gender 0.008

Men 281 (16.4) 296 (13.4)

Women 1,436 (83.6) 1,918 (86.6)

Occupation <0.001

Doctor 325 (18.9) 420 (19.0)

Nurse 1,226 (71.4) 1,751 (79.1)

Medical technician 166 (9.7) 43 (1.9)

Annual household income 0.197

>200 thousand Yuan 616 (35.9) 839 (37.9)

100–200 thousand Yuan 835 (48.6) 1,072 (48.4)

30–100 thousand Yuan 266(15.5) 303 (13.7)

Exercise habit 279 (16.2) 261 (11.8) <0.001

Parent status 0.429

No child 718 (41.8) 955 (43.1)

One child 805 (46.9) 993 (44.9)

Two or more children 194 (11.3) 266 (12.0)

Marital status 0.881

Married 1,089 (63.4) 1,401 (63.3)

Unmarried 591 (34.4) 770 (34.8)

Divorced/widowed/separated 37 (2.2) 43 (1.9)

Education 0.058

Bachelor degree or below level 1,325 (77.2) 1,764 (79.7)

Master degree or higher level 392 (22.8) 450 (20.3)

Professional title level 0.008

Junior 1,050 (61.2) 1,452 (65.6)

Intermediate 569 (33.1) 632 (28.5)

Senior 98 (5.7) 130 (5.9)

Years of working 0.193

<2 years 111 (6.5) 174 (7.9)

2–5 years 660 (38.4) 794 (35.9)

6–10 years 538 (31.3) 719 (32.5)

>10 years 408 (23.8) 527 (23.8)

Past medical history <0.001

In good health 1,471 (85.7) 1,992 (90.0)

Have comorbidities 246 (14.3) 222 (10.0)

Smoking 43 (2.5) 21 (0.9) <0.001

Drinking 150 (8.7) 61 (2.8) <0.001

Families or relatives suspected or confirmed 220 (12.8) 263 (11.9) 0.376

Hospital during the outbreak, which resulted in mainly mild and
moderate illness (24). The extremely low first-line HWs infection
rate and satisfaction with the protective measures might have also
reduced the perception of threat.

In both the initial phase of the lockdown and 1 month after
the lifting of the lockdown, comorbidities and family members

or relatives with suspected or confirmed COVID-19 infection
were the common factors associated with depressive symptoms
in this study. However, exercise habit, which has been widely
confirmed to reduce depressive symptoms, was associated with
depressive symptoms only in the initial phase of the lockdown,
probably because the frontline HWs who had an exercise habit
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TABLE 2 | Perceptions of threat of the COVID-19 among front-line HWs dealing with the COVID-19 in two phases.

Characteristics Initial phase of the lockdown

(N = 1,717), n (%)

1 month after the lifting of the

lockdown

(N = 2,214), n (%)

P-value

Have you ever thought of resigning because of

the COVID-19 outbreak?

254 (14.8) 114 (5.1) <0.001

Have you worried about the life-threatening

once infected?

1,086 (63.2) 650 (29.4) <0.001

Do you feel that families and friends have

avoided contact with you because of your

work?

378 (22.0) 257 (11.6) <0.001

Are you satisfied with full coverage of all

departments for avoiding nosocomial infection?

1,441 (83.9) 1,805 (81.5) 0.049

Are you satisfied with your work shift

arrangement?

1,291 (75.2) 1,591 (71.9) 0.019

Have you had at least one suicidal thought in

the last 2 weeks?

150 (8.7) 247 (11.2) 0.013

FIGURE 2 | Depressive symptoms, anxiety symptoms, and stress in the initial phase of the lockdown and 1 month after the lifting of the lockdown. (A) Depression.

(B) Anxiety. (C) Stress.
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TABLE 3 | Sociodemographic characteristics associated with depressive symptoms in front-line HWs in two phases.

Characteristics Initial phase of the lockdown P-value 1 month after the lifting of the lockdown P-value

Non-depressive

symptoms (N =

987), n (%)

Depressive

symptoms (N =

730), n (%)

Non-depressive

symptoms (N =

1,125), n (%)

Depressive

symptoms (N =

1,089), n (%)

Age 0.101 0.287

19–29 years 415 (42.0) 280 (38.4) 456 (40.5) 411 (37.7)

30–49 years 555 (56.2) 443 (60.7) 660 (58.7) 665 (61.1)

>49 years 17 (1.7) 7 (1.0) 9 (0.8) 13 (1.2)

Gender 0.002 0.051

Men 185 (18.7) 96 (13.2) 166 (14.8) 130 (11.9)

Women 802 (81.3) 634 (86.8) 959 (85.2) 959 (88.1)

Occupation 0.004 0.283

Doctor 206 (20.9) 119 (16.3) 228 (20.3) 192 (17.6)

Nurse 674 (68.3) 552 (75.6) 876 (77.9) 875 (80.3)

Medical technician 107 (10.8) 59 (8.1) 21 (1.9) 22 (2.0)

Working more than 4 days a week during the

outbreak

538 (47.8) 576 (52.9) 0.017

Negative effects of media during the outbreak 231 (20.5) 286 (26.3) 0.001

Annual household income 0.187 0.027

>200 thousand Yuan 353 (35.8) 263 (36.0) 454 (40.4) 385 (35.4)

100–200 thousand Yuan 468 (47.4) 367 (50.3) 532 (47.3) 540 (49.6)

30–100 thousand Yuan 166 (16.8) 100 (13.7) 139 (12.4) 164 (15.1)

Exercise habit 178 (18.0) 101 (13.8) 0.020 144 (12.8) 117 (10.7) 0.134

Parent status 0.073 0.323

No child 435 (44.1) 283 (38.8) 498 (44.3) 457 (42.0)

One child 441 (44.7) 364 (49.9) 502 (44.6) 491 (45.1)

Two or more children 111 (11.2) 83 (11.4) 125 (11.1) 141 (12.9)

The relationship with family members during the

outbreak

<0.001

No change 457 (40.6) 415 (38.1)

Better 607 (54.0) 553 (50.8)

Worse 61 (5.4) 121 (11.1)

Marital status 0.496 0.103

Married 617 (62.5) 472 (64.7) 713 (63.4) 688 (63.2)

Unmarried 346 (35.1) 245 (33.6) 397 (35.3) 373 (34.3)

Divorced/widowed/separated 24 (2.4) 13 (1.8) 15 (1.3) 28 (2.6)

Education 0.141 0.084

Bachelor degree or below level 749 (75.9) 576 (78.9) 880 (78.2) 884 (81.2)

Master degree or higher level 238 (24.1) 154 (21.1) 245 (21.8) 205 (18.8)

Professional title level 0.686 0.313

Junior 605 (61.3) 445 (61.0) 745 (66.2) 707 (64.9)

Intermediate 322 (32.6) 247 (33.8) 308 (27.4) 324 (29.8)

Senior 60 (6.1) 38 (5.2) 72 (6.4) 58 (5.3)

Years of working 0.021 0.283

<2 years 72 (7.3) 39 (5.3) 95 (8.4) 79 (7.3)

2–5 years 402 (40.7) 258 (35.3) 418 (37.2) 376 (34.5)

6–10 years 291 (29.5) 247 (33.8) 358 (31.8) 361 (33.1)

>10 years 222 (22.5) 186 (25.5) 254 (22.6) 273 (25.1)

Past medical history 0.010 <0.001

In good health 864 (87.5) 607 (83.2) 1,042 (92.6) 950 (87.2)

Have comorbidities 123 (12.5) 123 (16.8) 83 (7.4) 139 (12.8)

Smoking 25 (2.5) 18 (2.5) 0.930 8 (0.7) 13 (1.2) 0.241

Drinking 83 (8.4) 67 (9.2) 0.577 29 (2.6) 32 (2.9) 0.604

Families or relatives suspected or confirmed 105 (10.6) 115 (15.8) 0.002 110 (9.8) 153 (14.0) 0.002
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TABLE 4 | Factors associated with depressive symptoms for front-line HWs in two phases of COVID-19.

Characteristics Subjects with and without depressive

symptoms in initial phase of the lockdown

Subjects with and without depressive

symptoms 1 month after the lifting of the

lockdown

OR (95% CI) P-value OR (95% CI) P-value

Men 0.70 (0.53–0.92) 0.010

Negative effects of news media

during the outbreak

1.31 (1.07–1.61) 0.008

Working more than 4 days a week

during the outbreak

1.22 (1.03–1.44) 0.025

Annual household income 0.009

>200 thousand Yuan Ref

100–200 thousand Yuan 1.21 (1.01–1.46) 0.041

30–100 thousand Yuan 1.49 (1.14–1.95) 0.004

The relationship within families during

the outbreak

<0.001

No change Ref

Better 0.99 (0.83–1.18) 0.890

Worse 1.98 (1.41–2.78) <0.001

Exercise habit 0.76 (0.58–0.996) 0.046

Years of working 0.090

<2 years Ref

2–5 years 1.15 (0.75–1.75) 0.528

6–10 years 1.45 (0.95–2.23) 0.087

>10 years 1.42 (0.92–2.21) 0.118

Have comorbidities 1.33 (1.01–1.75) 0.043 1.70 (1.27–2.28) <0.001

Families or relatives suspected or

confirmed

1.46 (1.10–1.96) 0.010 1.41 (1.08–1.84) 0.013

were unable to adapt to the change when their exercise routine
was interrupted during the outbreak. In addition, depressive
symptoms a month after the lifting of the lockdown were related
to lower annual household income, the negative effects of media,
working more than 4 days a week, and the deterioration of
familial relations during the COVID-19 outbreak.

The media is a double-edged sword (25, 26). On one hand,
publicity through the media is conducive to the implementation
of government-led control measures, real-time reporting of
pandemic control situation, building up a heroic image of the
frontline HWs in the eyes of the public, and helping to boost
the morale of frontline HWs (27). On the other hand, media
reports of infections and deaths among the frontline HWs, the
rising number of new cases, the shortage of personal protective
equipment, and coronavirus conspiracy theories have increased
tension, panic and anxiety symptoms among the frontline HWs
(28, 29). In addition, the media may overpublicize and praise
the frontline HWs in order to motivate them, and broadcasting
reports on the advanced deeds of a few frontline HWs will cause
psychological disparity among other frontline HWs when the
emergency situation has subsided, especially if they may still face
adverse circumstances after returning to work (30, 31).

An Australian study which was conducted after 4 weeks of
lockdown during the COVID-19 pandemic has shown a link
between reduced income and mental health (32). In this study,

although the proportion of depressive symptoms was found to
increase in most of the subgroups 1 month after the lifting of the
lockdown, this increase was not observed in the subgroup with
high annual household income (>200 thousand Yuan). However,
depressive symptoms were found to be related to lower annual
household income a month after the lifting of the lockdown, but
not in the initial phase of the lockdown. This may be because
high-income groups have a stronger ability to withstand the
economic recession caused by the outbreak (33). In response, the
Chinese government decided to give additional allowances to the
frontline HWs (34).

This study found that 11.1% of the participants with
depressive symptoms reported deteriorating family relationships,
compared to 5.4% of the participants without depressive
symptoms. During the COVID-19 pandemic, due to the high
risk of infection, frontline HWs reduced the contact with their
families (7, 35), thus leading to the loss of familial support and
increased dissatisfaction of the spouse. In addition, normal family
activities were put on hold, causing tension between the parents
and children (36). It is well known that depressive symptoms
may also affect familial relationships (37). In this cross-sectional
study, the causal relationship between depressive symptoms and
deteriorating family relationships could not be clarified.

Amultinational, multicenter study showed that the prevalence
of psychological adversity among HWs seems to be predicted
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by the HWs’ medical history and whether they had physical
COVID-19 symptoms, while being independent of the burden
of COVID-19 cases within each country (38). There is extensive
literature regarding the various factors related to mental health
during the COVID-19 pandemic such as being single, separated,
or widowed; a higher education level (39); a larger family
size; loss of job; physical symptoms (40); and being in contact
with potential COVID-19 patients were all associated with an
increased level of depression, stress, and anxiety (41–43). Social
distancing, being female, having chronic conditions, and living
in the family with three to five members were associated with
lower HRQOL scores (44). The levels of perceived importance of
the “Mandatory quarantine and personal protective equipment”
measures were inversely associated with having a post-graduate
education, working as white-collar workers, and having fixed-
term, full-time employment (45).

The universal, long-term impact of this ongoing traumatic
event underscores the importance of longitudinal mental health
care for HWs (17). Notably, the strict lockdown measures had a
negative psychological impact on psychiatric patients during the
COVID-19 pandemic (46). In the future, priority should be given
to screening people at a high risk of developing symptoms of
depression and promoting the delivery of effective mental health
services for the individuals who already had psychiatric disorders
or who started experiencing psychiatric disorders during the
pandemic. Specifically, digital cognitive behavioral therapy has
been shown to improve psychiatric symptoms, indicating that
it will be helpful to treat symptoms such as insomnia (47).
Joint multidisciplinary assessment and care can contribute to
maintaining mental health in the wake of the pandemic (48).
Additionally, hospitals and governments can work in tandem
to convene psychiatrists and mental health associations, thereby
organizing expert groups to develop guidelines and public health
education articles/videos for both mental health professionals
and the public. Governments can also provide online mental
health services. Teams of mental health professionals and experts
are installed in designated isolation hospitals to provide on-
site services.

The development and clinical trials of the COVID-19 vaccine
are very mature, and the vaccine is a both safe and effective
preventive measure for COVID-19. According to a study, most
HWs believed that COVID-19 is a serious disease and were
willing to be vaccinated without worrying about the side effects,
economic burden, and stigmatization (49). Vaccination can
effectively establish population immunity thus avoiding another
COVID-19 pandemic as far as possible.

The strengths of this study are as follows. Firstly, this study
had a large sample size and enrolled frontline HWs of a hospital
in the initial phase of the lockdown of the COVID-19 outbreak
and 1 month after the lifting of the lockdown. The larger the
sample size, the better the generated statistical effect. Secondly,
the frontline HWs targeted in this study were from Tongji
Hospital in Wuhan, which was the major hospital responsible for
managing the COVID-19 infection inWuhan. Thus, our research
may help hospital administrators to formulate policies to better
address mental health problems of the frontline HWs. Just as
children and adolescents are encouraged to keep in touch with

their peers through social networks, the government can also
provide mental health education and information on preventive
measures through mass media (50), People can regulate their
emotions through proper form and intensity of indoor exercise
(51), and the income and subsidies for HWs can be increased
appropriately (34).

Nevertheless, some limitations of the study should be
considered. First, online survey and self-rating scales instead of
diagnostic interviews were used to assess the mental health status
of frontline HWs. Second, although the questionnaires were
collected anonymously, the questionnaire survey was conducted
by the administrative department of the hospital; therefore,
frontline HWs’ answers may still harbor social expectations,
which may lead to bias in the results. Third, without knowledge
of the depression/anxiety scores of the respondents before
the onset of the pandemic, we cannot rule out pre-existing
depression/anxiety symptoms in the respondents and the fact
that more than 80% of the participants were female might make
the sample unrepresentative. Fourth, because the group with
more exposure and a greater workload did not respond to the
questionnaire in the initial phase of the lockdown, a differential
response rate (55% in the initial phase of the lockdown and
71% 1 month after the lifting of the lockdown) in the two
phases could have introduced bias in the results as well. Fifth,
although this study surveyed the main hospital which manages
COVID-19 patients in Wuhan, results from this study may not
be entirely representative of the general medical community due
to the single-center nature of this survey. Sixth, this study only
looked at the short term effects (1 month) post the lifting of
the lockdown; therefore, further comparative studies focusing on
longer term effects should be conducted to better understand the
effects on HWs. Lastly, causality cannot be established by cross-
sectional surveys; therefore, future prospective studies should be
conducted to confirm our findings.

CONCLUSION

The cross-sectional survey showed that the psychological
ramifications of COVID-19 for the frontline HWs could persist
long after the pandemic has ended. This study also identified
the factors associated with the depressive symptoms in the
frontline HWs in the initial phase of the lockdown and 1 month
after the lifting of the lockdown. Although the pandemic is
subsiding in many countries, the fragility of mental resilience
of the frontline HWs in the post-pandemic era may be more
pronounced. Understanding the psychological impact of the
COVID-19 outbreak among HWs is crucial in guiding policies
and psychological interventions to maintain their long-term
psychological well-being.
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