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Objective: After the unprecedented coronavirus disease 2019 (COVID-19) outbreak, the

health status of the general population has suffered a huge threat, and the mental health

of front-line healthcare providers has also encountered great challenges. Therefore, this

study aims to: (1) investigate the prevalence and influencing factors of post-traumatic

stress disorder (PTSD) among healthcare providers, and (2) verify the moderating role of

self-efficacy in the influence of PTSD on mental health.

Methods: A cross-sectional study was conducted using an online survey of 1993

participants. The presence of depression, anxiety, self-efficacy, and PTSD was evaluated

using screening tests fromMarch 1. Sociodemographic and COVID-19-related data were

also collected. A data analysis was performed using descriptive statistics, Pearson’s

correlation coefficient, and multiple linear regression.

Results: The prevalence of PTSD among healthcare providers was 9.3%. PTSD was

negatively correlated with self-efficacy (r = −0.265, P < 0.01), anxiety (r = −0.453, P <

0.01), and depression (r = 0.708, P < 0.01). Profession, daily working hours, maximum

continuous working days, and daily sleep time were influencing factors of PTSD. A binary

logistic regression analysis showed that physicians (OR= 2.254, 95%CI= 1.298, 3.914)

and nurses (OR = 2.176, 95% CI = 1.337, 3.541) were more likely to experience PTSD

than other healthcare providers.

Conclusion: Self-efficacy has a moderating effect on the influence of PTSD on

anxiety and depression. This suggests that health managers need to respond to the

current psychological crisis of healthcare providers, implement appropriate psychological

interventions, and minimize the psychological harm caused by COVID-19.
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INTRODUCTION

The outbreak of the coronavirus disease 2019 (COVID-19) has
severely affected the medical and health service system (1). In
the initial stage of the outbreak, the number of suspected and
confirmed cases increased daily, and the number of medical
staff was extremely insufficient (2), which led to inadequate rest
time for medical staff (3). Moreover, medical materials were
relatively scarce, so medical staff could only reuse protective
facilities and rest continuously to increase the use efficiency
of protective facilities (4). More seriously, medical staff have
to conduct intensive front-line work and also conduct long-
term pandemic prevention and control. Physical and mental
fatigue can lead to mental exhaustion and psychological stress
of staff, accompanied by symptoms of anxiety and depression
(5, 6). Some researchers have also focused on the mental health
problems of vulnerable groups such as pregnant women and
students during COVID-19 (7, 8), and the online learning
problems of the young population andmedical needs of pregnant
women are now worthy of attention (9). In Pakistan, medical
workers have been under physical and psychological pressure,
including a high risk of infection, inadequate equipment for
safety from contagion, isolation, exhaustion, and lack of contact
with family (10). German scholars have also confirmed that the
incidence of mental health problems (stress, anxiety, depressive
symptoms, sleep disturbance, and irritability) in Germany has
increased owing to the impact of the COVID-19 pandemic (11).
The latest Italian study of healthcare providers points out that
healthcare workers involved in the COVID-19 pandemic are
exposed to high levels of stressful or traumatic events and express
substantial negative mental health outcomes (12). Similarly, data
from Spain show that the impact of the pandemic on mental
health during the first weeks is evident (13, 14). Research in
India also shows that students’ post-traumatic stress significantly
contributed to depression during the lockdown of the COVID-
19 pandemic (14, 15). Levels of anxiety and depression far above
normal were also confirmed in the UK during the COVID-19
outbreak (16).

In summary, due to the lack of a comprehensive
understanding of emerging infectious diseases, medical and
healthcare providers inevitably experience some psychological
panic when facing diseases, which may lead to psychological
imbalances and thus cause psychological crises (17). In the event
of a major infectious disease, the harm caused by psychological
panic among healthcare providers is more difficult to predict than
the disease itself. Healthcare providers bear great expectations
from the general public, such as the moral support of society and
the pressure on healthcare providers (18). The incomprehension
and non-cooperation of patients leads to feelings of grievance,
fear, and helplessness of medical staff, making them think that
they should not only fight the virus but also prevent the patients
from bringing harm to themselves. This causes great harm to
both their bodies and minds, which cannot be eliminated easily
(19). Under continuous high-intensity work and high stress

Abbreviations: COVID-19, Corona Virus Disease 2019; PTSD, Post traumatic

stress disorder; HCP, health care providers.

psychological pressure, medical staff often focus on fighting the
virus but often ignore the recovery of their own physical and
psychological trauma (20). The symptoms of acute traumatic
stress disorder may occur owing to the dual effects of body
function and excessive psychological load (21).

Post-traumatic stress disorder (PTSD) refers to a delayed
appearance and persistent mental disorder caused by one or
more deaths, threat of death, serious injury, or threat of
physical integrity (22). It can develop in response to exposure
to an extremely stressful or traumatic event or an exceptionally
threatening situation as a result of unusually threatening,
catastrophic psychological trauma, resulting in delayed onset
and long-term persistence of psychological disorders (23). PTSD
is associated with a variety of factors (24), mainly divided
into family and social psychological factors (such as economic
conditions, social status, work status, education level, stressful
life events, personality traits, childhood trauma, family violence,
and war) and biological factors (25), such as genetic factors,
neuroendocrine factors, nerves, and biochemical factors). Major
traumatic events are basic conditions for the development of
PTSD and are highly unpredictable. The outbreak of COVID-
19 is a typical traumatic event, and healthcare providers
are likely to develop a range of PTSD symptoms in the
emotional, thinking, and behavioral dimensions 2 months after
exposure to COVID-19, which can persist for at least a month
without immediate psychological assistance. These symptoms
can contribute to the development of mental health difficulties,
including depression, PTSD, and suicidal ideation (26). Under
the pandemic, healthcare providers are very prone to develop
PTSD symptoms. A study from Norway showed that health
workers and public service providers showed markedly high
levels of PTSD symptoms, anxiety, and depression during the
COVID-19 pandemic, and 27.7% of the sample had clinical
or subclinical symptoms of PTSD (27). Unfortunately, long-
term PTSD symptoms are likely to affect the mental health of
healthcare providers. Previous studies have shown that PTSD has
a negative impact on individuals’ mental health (28); therefore,
its symptoms in healthcare providers and its effects on anxiety,
depression, and mental health are of great concern in this
study. Nonetheless, self-efficacy can reportedly be used as an
influencing factor of traumatic stress disorder and mental health
(29), and can be regarded as one of the key variables of healthcare
providers’ self-healing and recovery.

“The speculation and judgment of an individual’s ability to
complete a certain behavior” has become the basic consensus
of the definition of self-efficacy (30). While fighting COVID-19,
healthcare providers’ self-efficacy was expressed as “the degree
of self-confidence to complete the work in fighting COVID-
19 with their own comprehensive ability.” It should be noted
that the self-efficacy of healthcare providers is not only a buffer
against the pressure of COVID-19 (31), but also the main
channel for healthcare providers to overcome psychological
stress when they have psychological stress reactions (32). Some
scholars have pointed out that self-efficacy can alleviate an
individual’s psychological stress response and help them obtain
post-traumatic growth from psychological stress, thus avoiding
the occurrence of PTSD (33). The theory of self-efficacy suggests
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FIGURE 1 | Theoretical hypothesis model.

that in the face of possible danger, misfortune, and disaster, self-
efficacy determines an individual’s physical and mental reaction
processes such as the degree of stress, anxiety, and depression
(34). These emotional reactions affect individuals’ mental health
and behavior by changing the nature of their thinking process.
Some studies have pointed out that people with a high level of
coping efficacy are not anxious when dealing with emergencies.
However, those who doubt their ability to deal with emergencies
worry that the environment is dangerous, so they develop strong
stress and anxiety and passively respond to the environment
with various protective withdrawals or defensive behaviors (35,
36). These behaviors restrict the development of individual
personalities and pose a potential threat to their mental health.
Therefore, this study aimed to explore the mechanism of PTSD
in healthcare providers regarding their mental health.

Hypothesis 1: PTSD of healthcare providers has a positive
impact on anxiety

Hypothesis 2: PTSD of healthcare providers has a positive
impact on depression.

Hypothesis 3: Self-efficacy of healthcare providers plays a
mediating role in the effect of PTSD on their mental health, as
shown in Figure 1.

METHODS

Ethics Approval
The Ethics Committee of the College of Public Health, Harbin
Medical University approved the study, and individual consent
was obtained from every participant’s healthcare provider. On
the front page of the questionnaire, we clearly indicated that
the survey was anonymous. Hence, once the questionnaire
was submitted successfully, we obtained the consent of the
healthcare providers to participate in our investigation. All
questionnaires were strictly managed by specialized personnel
from the research team.

Participants and Settings
A pre-survey was conducted before the formal investigation
to improve its scientific nature and reliability. A pre-survey
of 20 healthcare providers (5 doctors, 10 nurses, 10 other
healthcare providers) who were responding to COVID-19
was conducted using convenience sampling, and the average
time to complete the questionnaire was 202–1,200 s. The

confusing text was further modified to ensure that the
items in the questionnaire were clearly understood by the
healthcare providers.

A two-group large-sample normal approximation test of
proportions with a one-sided 0.05 significance level would
require a sample size of 792 in each group to have 80%
power to reject the null hypothesis, assuming a non-inferiority
margin of 10% and a rate of 80% in the control group.
Healthcare providers across the country completed an online
questionnaire from March to May 2020 in Heilongjiang
Province, China. First, research team members contacted
∼30 hospital administrators in different hospitals and fully
informed them of the purpose, contents, and methods of this
survey to mobilize more healthcare providers to participate
in this network survey. The middle and western regions
were divided according to the geographical location of the
Heilongjiang Province. These samples are from hospitals in
seven cities of Heilongjiang Province in China, including
Harbin, Qiqihar, Mudanjiang, Jiamusi, Yichun, Daqing and
Mohe. A contact from each hospital was asked to investigate
about 300 medical staff covering each department. To avoid
social contact during the COVID-19 outbreak a web page
link to our questionnaire survey (https://www.wjx.cn/) was
sent to participants outside working hours by mobile phone.
Once the questionnaire was completed, the data management
platform received the corresponding records and recorded the
participants’ time spent answering it. A response time of <5min
was considered invalid because a pre-survey test to determine
a valid questionnaire completion time was reported to be more
than 5 min.

The inclusion criteria for the study were being an HCW
and a regular employee of the hospital, having more than
1 year of experience as an HCW, and providing informed
consent for voluntary participation. The exclusion criteria for
the study was removing subjects with previous psychological
or psychiatric problems. The data management platform
showed that 2,260 questionnaires were distributed, and 1,993
participants completed valid questionnaires. The response rate
was 88.19%.

Instruments
The questionnaire included demographic information,
PTSD scale, self-efficacy scale, GAD-7 scale, and
WHO-5 scale, which were distributed among Chinese
healthcare providers.

PTSD (Post-Traumatic Stress Disorder) Scale
The PTSD checklist for the DSM-5 is a 20-item self-report
measure that assesses the presence and severity of PTSD
symptoms. Items on the PCL-5 correspond with the DSM-
5 criteria for PTSD (37). Respondents were asked to rate
how bothered they had been by each of the 20 items in
the past month, with items rated on a 5-point Likert-type
scale ranging from 0 to 4 (0 = seldom, 1 = fewer, 2 =

sometimes, 3 = often, 4 = frequently). Positive standard:
Summing all 20 items (range 0–80) and using a cut-off point
score of 31–33 appears to be reasonable based on the current
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psychometric work. A total score ≥31 was selected to indicate
the possibility of PTSD. Items were summed to provide a total
severity score; the Cronbach’s alpha coefficient for this scale
was 0.968.

Self-efficacy
Self-efficacy refers to the subjective judgment of whether
one can succeed in a certain achievement behavior. In this
study, it was introduced in the background of the COVID-19
outbreaks. The scale comprises three questions: (1) I believe
that I can avoid COVID-19 infection. (2) I know how to
avoid COVID-19. (3) I believe I can be cured even if I am
unfortunately infected with COVID-19. A 5-point Likert scale
(from 1 = strongly disagree to 5 = strongly agree) was used
for assessment, and this instrument showed high reliability (α
= 0.885).

Mental Health
To quickly screen the mental health of healthcare providers,
the Self-rating Anxiety and Depression Scale, which is widely
used in China and has good reliability and validity, was used in
this study.

Anxiety
The scale was used to screen for generalized anxiety and evaluate
symptom severity (38). Seven items were graded from 0 (not
at all) to 3 (almost every day), and the total score ranged
from 0 to 21. Among them, 0–4 points were normal, 5–9
points, mild anxiety, 10–14 points, moderate anxiety, 15–21
points, severe anxiety. Cronbach’s alpha coefficient for this scale
was 0.947.

Depression
The five-item scale is one of the most widely used scales to
evaluate subjective wellbeing (39), with five items. Each item
adopts a 6-level scoring method with 0–5 points. The original
score was the sum of five items, with a total score of 0–25
points. The higher the score, the higher the level of wellbeing
of the patients. A total score ≤13 indicates that there may be
depression, and the Cronbach’s alpha coefficient for this scale
was 0.945.

Statistical Analysis
Descriptive statistical analyses were used to determine
demographic variables. A chi-squared test was used to analyze
the relationship between the demographic characteristics
of the respondents, their PTSD, self-efficacy, generalized
anxiety symptoms, and subjective wellbeing. Taking the
significant factors as independent variables and the experience
of PTSD in the past month as the dependent variable, a
binary logistic regression analysis was conducted to identify
the risk factors for PTSD among healthcare providers.
The level of significance was set at P < 0.05. Pearson’s
correlation coefficients were computed to examine the
relationship between PTSD and the other variables. The
data for this survey were obtained from a cross-sectional online
questionnaire. All data analyses were performed using the SPSS

version 25.0 (IBM Corp, BM SPSS Statistics for Windows,
Armonk, NY).

RESULTS

Demographics and Characteristics
The demographic characteristics are shown in Table 1. The data
indicates that the majority of the sample was female (81.3%), with
an average age of 37.10 years. Nurses (60.1%) and physicians
(19.8%) were the main occupational groups of respondents
in this sample, and their service experience was mostly 6–10
years (29.6%). Approximately 44.5% of respondents were of
intermediate title, 73.5% were undergraduates, and 78.3% were
married. Among the participants surveyed, the departments of
medical health workers were fever clinics (3.7%), respiratory
medicine (3.0%), thoracic surgery (1.9%), infectious diseases
(1.3%), and other departments (90.1%). Approximately 21.5% of
the participants directly participated in the pandemic prevention
and control work. Furthermore, 36.8% of the participants worked
more than 8 h a day, and 39.2% of the longest continuous
working days exceeded 14 days. In terms of daily sleep time,
14.1% of healthcare providers’ daily sleep time was <4 h
a day.

Differences of Prevalence of PTSD Among
Participants With Different Demographic
Characteristics
Table 2 shows the correlation between the demographic
characteristics of the respondents, pandemic prevention
participation, daily working hours, longest continuous working
days, daily sleep time and whether PTSD had occurred.
The results show that the profession of medical healthcare
providers in China (X2

= 10.938, P=0.004), daily working
hours (X2

= 26.268, P < 0.001), longest continuous working
days (X2

= 34.635, P < 0.001), and daily sleep time (X2
=

108.643, P < 0.001) were significantly associated with PTSD
(Table 2).

Factors Related to PTSD
Using binary logistic regression analysis, we found that
physicians (OR = 2.254, 95% CI = 1.298, 3.914) and nurses
(OR = 2.176, 95% CI = 1.337, 3.541) were more likely to
experience PTSD than other healthcare providers. Meanwhile,
the working hours per day were <4 h (OR = 0.283, 95% CI =
0.117, 0.685) and 5–8 h (OR= 0.410, 95%CI= 0.247, 0.683) were
less likely to experience PTSD than healthcare providers who
worked more than 13 h a day. The risk of PTSD for healthcare
providers working 10–13 days (OR = 2.023, 95% CI = 1.093,
3.745) and continuously for more than 14 days (OR = 2.390,
95% CI = 1.539, 3.713) was much higher than for those who
worked for <5 consecutive days. Moreover, healthcare providers
who sleep for 5–7 h (OR = 0.240, 95% CI = 0.170, 0.338) and
more than 8 h (OR = 0.111, 95% CI = 0.046, 0.263) a day were
less likely to have PTSD symptoms than those who slept for <4h
(Table 3).
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TABLE 1 | Demographic characteristics of the respondents (n = 1,993).

Characteristic Classes N %

Gender Female 1,656 83.1

Male 337 16.9

Age 20–30 518 26.0

31–40 862 43.3

41–50 457 22.9

51–60 153 7.7

>60 3 0.2

Degree of Education Junior college or below 341 17.1

Undergraduate 1,465 73.5

Master degree or above 187 9.4

Marital status Unmarried 344 17.3

Married 1,560 78.3

Widowhood/divorce 89 4.4

Profession Physician 396 19.8

Nurse 1,197 60.1

Other health care providers 400 20.1

Work Department Fever clinics 74 3.7

Respiratory medicine 59 3.0

Thoracic surgery 38 1.9

Infectious diseases 25 1.3

Other departments 1,797 90.1

Professional ranks and titles Unrated 150 7.5

Junior professional ranks 790 39.6

Intermediate title 887 44.5

Senior title 166 8.3

Service years 1–5 years 250 12.5

6–10 years 589 29.6

11–15 years 378 19.0

16–20 years 286 14.4

>20 years 490 24.6

Epidemic prevention participation Yes 428 21.5

No 1,565 78.5

Daily working hours ≤4 h 141 7.1

5–8 h 1,120 56.2

9–12 h 591 29.7

≥13 h 141 7.1

Longest continuous working days ≤5 days 616 30.9

6–9 days 424 21.3

10–13 days 171 8.6

≥14 days 782 39.2

Daily sleep time ≤4 h 281 14.1

5–7 h 1,484 74.5

≥8 h 228 11.4

Correlations Between Different Variables
Means, SD, and internal consistencies of the measures were
computed. The Pearson correlation coefficients of the continuous
variables are presented in Table 4. All variables were significantly
correlated with each other. PTSD was negatively correlated with

self-efficacy (r = −0.265, P< 0.01), anxiety (r = −0.453, P <

0.01), and depression (r = 0.708, P < 0.01). Self-efficacy was
positively correlated with anxiety (r = 0.311, P < 0.01) and
depression (r = −0.263, P < 0.01), and anxiety was positively
correlated with depression (r=−0.525, P < 0.01).
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TABLE 2 | Chi-square test for PTSD-related risk factors (n = 1,993).

Characteristic Classes PTSD X2 P

Yes No

Gender female 153 1,503 0.022 0.882

male 32 305

Age 20–30 43 475 3.05 0.550

31–40 76 786

41–50 48 409

51–60 18 135

>60 0 3

Degree of Education Junior college or below 32 309 1.341 0.511

Undergraduate 140 1,325

Master degree or above 13 174

Marital status Unmarried 29 315 1.202 0.548

Married 146 1,414

Widowhood/divorce 10 71

Profession Physician 42 354 10.938 0.004

Nurse 123 1,074

Other health care providers 20 380

Work Department Fever clinics 11 63 2.972 0.563

Respiratory Medicine 5 54

Thoracic surgery 3 35

Infectious Diseases 2 23

Other departments 164 1,633

Professional ranks and titles Non rating 6 144 5.967 0.133

Junior professional ranks 72 718

Intermediate title 64 563

Senior title 43 383

Service years 1–5 years 13 237 8.833 0.065

6–10 years 52 537

11–15 years 34 344

16–20 years 35 251

>20 years 51 439

Epidemic prevention participation Yes 39 389 0.019 0.891

No 146 1,419

Daily working hours ≤4 h 7 134 26.268 <0.001

5–8 h 79 1,041

9–12 h 77 514

≥13 h 22 119

Longest continuous working days ≤5 days 32 584 34.635 <0.001

6–9 days 27 397

10–13 days 20 151

≥14 days 106 676

Daily sleep time ≤4 h 72 209 108.643 <0.001

5–7 h 107 1,377

≥8 h 6 222

Incidence of PTSD 9.3%

Moderator Analyses of Study Variables
The results of the moderator analyses are summarized in Table 5.
First, profession, daily working hours, longest continuous
working days, and daily sleep time were treated as control
variables in the regression equations. A model was constructed
using self-efficacy (M) as a moderator. In this model, PTSD
was set as the predictor (X) and anxiety and depression

were regarded as outcome variables (Y). We used 5,000
bootstrap samples and determined the moderating effect using
95% CIs. In the model of the effect of PTSD on anxiety
(β = 0.119, P < 0.001), Hypothesis 1 was supported, and
the interaction between PTSD and self-efficacy (X∗W) was
significant (P < 0.001). Therefore, self-efficacy moderates the
relationship between PTSD and anxiety and the moderating
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TABLE 3 | Binary logistic regression of risk factors associated with PTSD (n = 1,993).

Variables B OR 95%CI P

Profession Other health care providers Ref 1.000

Physician 0.813 2.254 (1.298, 3.914) 0.004

Nurse 0.777 2.176 (1.337, 3.541) 0.002

Daily working hours ≥13 h Ref 1.000

≤4 h −1.264 0.283 (0.117, 0.685) 0.005

5–8 h −0.890 0.410 (0.247, 0.683) 0.001

9–12 h −0.210 0.810 (0.485, 1.355) 0.423

Longest continuous working days ≤5 days Ref 1.000

6–9 days 0.145 1.156 (0.669, 1.999) 0.603

10–13 days 0.705 2.023 (1.093, 3.745) 0.025

≥14 days 0.871 2.390 (1.539, 3.713) <0.001

Daily sleep time ≤4 h Ref 1.000

5–7 h −1.427 0.240 (0.170, 0.338) <0.001

≥8 h −2.203 0.111 (0.046, 0.263) <0.001

TABLE 4 | The means, SD, and internal consistencies of variables.

Variables M SD α 1 2 3 4

1 PTSD 14.053 14.144 0.968 -

2 Self-efficacy 11.28 2.845 0.885 −0.265** -

3 Anxiety 6.966 6.106 0.947 −0.453** 0.311** -

4 Depression 9.457 6.560 0.945 0.708** −0.236** −0.525** -

TABLE 5 | Moderation analyses of PTSD.

Item (Model 1 in Model Templates)

R2 B SE t P LLCI ULCI

Outcome variable: Anxiety

Constant 0.525 6.727 0.834 8.060 <0.001 5.090 8.364

Moderator variable Self-efficacy −0.579 0.133 −4.364 <0.001 0.840 −0.319

Independent variable PTSD 0.199 0.022 8.939 <0.001 0.155 0.243

PTSD*Self-efficacy 0.022 0.006 3.682 <0.001 0.010 0.034

Control variable Profession −0.275 0.151 −1.828 0.068 −0.571 0.020

Daily working hours 0.434 0.138 3.149 0.002 0.164 0.704

Longest continuous working days 0.233 0.077 3.048 0.002 0.083 0.383

Daily sleep time −1.286 0.199 −6.451 <0.001 −1.677 −0.895

Outcome variable: Depression

Constant 0.304 2.812 1.085 2.592 0.010 0.685 4.940

Moderator variable Self-efficacy 1.822 0.173 10.556 <0.001 1.483 2.160

Independent variable PTSD 0.015 0.029 −0.527 0.599 −0.072 0.042

PTSD*Self-efficacy −0.037 0.008 −4.718 <0.001 −0.052 −0.022

Control variable Profession 0.055 0.196 0.281 0.779 −0.329 0.439

Daily working hours −0.806 0.179 −4.499 <0.001 −1.157 −0.454

Longest continuous working days −0.414 0.099 −4.162 <0.001 −0.609 −0.219

Daily sleep time 2.370 0.259 9.148 <0.001 1.861 2.878

effect diagram is shown in Figure 2. In the model of the
effect of PTSD on depression (β = 0.015, P < 0.001),
Hypothesis 2 was supported, and the interaction between
PTSD and self-efficacy (X∗W) was also significant (P < 0.001).

Therefore, self-efficacymoderates the relationship between PTSD
and depression, thus supporting Hypothesis 3, as shown in
Figure 3. The modified model and standardized path are shown
in Figure 4.
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FIGURE 2 | Moderating role of self-efficacy in the effect of PTSD on anxiety.

FIGURE 3 | Moderating role of self-efficacy in the effect of PTSD on depression.

DISCUSSION

Status of PTSD Among Health Care
Providers and Its Influencing Factors
The COVID-19 pandemic not only magnified the vulnerability
of the medical system but also highlighted the serious mental

health crisis of healthcare providers (40). The results of this
study clearly indicate that the incidence of PTSD among
healthcare providers in Heilongjiang Province, China, during
the COVID-19 outbreak was 9.3%, which is higher than that
of the general population (41). Being exposed to COVID-
19 cases in hospitals, being quarantined, the death or illness

Frontiers in Public Health | www.frontiersin.org 8 July 2022 | Volume 10 | Article 904550

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Yang et al. A Cross-Sectional Study

FIGURE 4 | Modified model and standardized path coefficients.

of a relative or friend from COVID-19, and heightened self-
perception of danger by the lethality of the virus can all
negatively impact the mental wellbeing of healthcare providers
(42, 43). Unfortunately, inadequate protective resources reduce
the job security of healthcare providers (40). Therefore, in
response to the impact of COVID-19, some healthcare providers
in all countries have developed a range of PTSD symptoms,
such as irritability, hypervigilance, reckless behavior, nightmares,
concentration problems and sleep disorders (44).

Our study clearly points out that the daily working
hours and the longest continuous working days of healthcare
providers are risk factors for PTSD, and it is obvious that
the increase in working hours consumes more physical and
mental energy from healthcare providers. Furthermore, COVID-
19 bears the characteristics of direct contact transmission, aerosol
transmission, strong infectivity, and fast transmission speed;
latent period patients without clinical symptoms also have
infectious characteristics (45). Therefore, the longer the exposure
time of patients to COVID-19, the greater the probability of
COVID-19 infection, which increases the psychological pressure
on healthcare providers.

Sleep time is reduced by long-term continuous work, and
healthcare providers cannot achieve adequate physical and
mental recovery, which increases the risk of PTSD. These
findings are consistent with those of other studies (46). However,
physicians and nurses were more likely to experience PTSD than
other healthcare providers. This result is consistent with the
frequency of patients’ direct contact with healthcare providers in
hospitals. Physicians and nurses frequently interact with patients
in the process of diagnosis and treatment of COVID-19 (20).
Healthcare providers must wear airtight protective clothing to
enter the isolation area for various medical care operations.
Symptoms such as hypoxia and dizziness caused by masks,
headaches, and vomiting caused by goggles challenge the physical
and psychological limits of healthcare providers. Therefore,
doctors and nurses have become a high-risk group for PTSD
among medical and healthcare providers, which also suggests
that health management departments should pay attention to
the allocation and adjustment of their working hours and reduce
the work pressure by shortening working hours, taking regular
rest, and shifting shifts (47). Additionally, timely psychological
intervention and assistance for doctors and nurses can reduce the
risk of PTSD among healthcare providers.

Self-efficacy of Healthcare Providers
Moderates the Effects of PTSD on Their
Mental Health
During the COVID-19 pandemic, the focus of public health
authorities was on the biological and physical repercussions of
the outbreak rather than on mental health issues. However,
with a growing number of reports on the increasing mental
health burden caused by the COVID-19 outbreak, more calls
were made for measures to enhance mental health support for
the public (48). In particular, scholars have studied the need to
increase appropriate psychoeducational interventions to prevent
and curb harm to people’s mental health during the COVID-
19 pandemic (49). People’s awareness of the risk of emerging
infectious diseases is an important factor in public health crisis
management (50), which needs greater attention from society
and scholars.

Recent research has reviewed the impact of COVID-19 on
social psychology (51). Therefore, this study clearly proposed
that PTSD developed by healthcare workers while fighting
against COVID-19, has a negative impact on their mental
health level, which is mainly reflected in the four clinical
symptom groups of PTSD, leading healthcare workers to
a sub-health mental state, accumulate bad emotions, and
aggravate the level of anxiety and depression. This is also
consistent with the view pointed out by previous scholars (52),
“re-experience symptoms,” “avoidance/numbness symptoms,”
“increased alertness symptoms” and “plc-c” symptoms will
reduce the physical and mental health level of individuals,
and gradually induce individual negative coping, resulting in
behavioral changes, such as job burnout (53), turnover intention
and even suicidal tendency (54). Furthermore, scholarly studies
have confirmed the importance of monitoring mental health
and assessed the psychological consequences of unexpected and
potentially traumatic events such as the COVID-19 pandemic
(55). In particular, adequate preventive and psychological
support measures must be ensured to avoid addictive behaviors,
such as eating disorders risk (56), resulting from negative and
unregulated emotions related to the traumatic experiences of
the pandemic.

Furthermore, this study identified the mechanism of the
impact of PTSD caused by the COVID-19 pandemic on
healthcare providers’ mental health, that is, self-efficacy regulates
the impact of PTSD on anxiety and depression. The theory
of motivation attribution suggests that self-efficacy can affect
individual attribution patterns (57). Healthcare providers with
high self-efficacy tend to attribute adversity to their own lack of
effort, and then self-motivated individuals can actively complete
the work of fighting against the pandemic (58). However, low-
self-efficacy of healthcare providers can easily be attributed to
their own lack of ability, resulting in many negative emotions
such as self-doubt, anxiety, irritability, and indifference (59).
Therefore, self-efficacy is the key factor in breaking this negative
cycle in the process of healthcare providers’ PTSD having a
negative impact on their mental health. It is necessary to conduct
a basic psychological assessment of healthcare providers affected
by COVID-19 and determine whether they meet the criteria for
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PTSD, anxiety, depression, and risk of suicide. For those who
have not yet reached PTSD severity, active measures should be
taken to prevent their transition.

Therefore, this study puts forward three policy suggestions.
First, high-risk groups of healthcare providers should be
identified. For people who are diagnosed with PTSD, hospital
management should adopt measures to improve their self-
efficacy and buffer the negative effects of PTSD on their
mental health. Second, the method and content of psychological
interventions should be clarified. To reduce the risk of COVID-
19 infection, it is worthwhile to contemplate the introduction
of online or phone-based psychoeducation on the outbreak
to promote mental wellness and psychological interventions,
such as training self-efficacy, cognitive behavioral therapy, and
mindfulness-based cognitive therapy. Finally, we call on society
to provide adequate understanding and care to healthcare
providers; stigmatization and professional discrimination should
be replaced by more care and cooperation.

LIMITATIONS

Although this study yielded significant results, several limitations
must be acknowledged. First, the non-random sampling network
survey method potentially causes a sample bias, which can
affect the study results. The questionnaire distribution method
used in this study may also lead to a potential but incalculable
sample-size bias. Second, its cross-sectional nature prevented
the establishment of a causal relationship between the variables.
Therefore, one important suggestion is that longitudinal studies
should be conducted in the future. Third, the data were self-
reported, which may have led to errors caused by memory bias.
These limitations should be addressed in future studies.

CONCLUSION

This study focused on clarifying mental health problems in
the medical workplace. Hence, it verified that PTSD has a
significant predictive function for anxiety and depression among
healthcare providers. Moreover, the key variable “self-efficacy”
was introduced as a new interpretation path to reveal the
moderating mechanism of its effects on healthcare providers’
mental health. Therefore, healthcare providers’ self-efficacy as
their own original psychological wealth is prone to generating
interaction effects with PTSD. The findings suggest that there

is potential value in training to improve the self-efficacy of

healthcare workers. Undoubtedly, this study has provided new
theoretical contributions and practical references, emphasizing
the benefits of healthcare workers’ mental health, which also
encourages health managers’ timely response to the secondary
crisis caused by COVID-19, especially the protection of the
physical and mental health of healthcare providers.
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