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Abstract
Background: Since COVID-19 broke out worldwide, it had caused extensive public health concerns and psychological distress, including PTSD and stigmatization towards recovered patients and people from high-risk areas. However,
the association between PTSD, stigmatization and certain related factors have not been confirmed.
Methods: Through cluster random sampling, 946 Chinese graduates were investigated from 5 universities in Shanghai at three months after China lifted its coronavirus lockdown. PTSD symptoms were evaluated with PCL-5. Demographic and disease-related characteristics including stigmatization, educational attainment and working position
were collected to assess their association with PTSD.
Results: 12.4% graduates were reported significant PTSD symptoms in PCL-5 screening with a cut-off of 33.
Graduates with a Master’s degree (P = 0.02) or working position like “looking for a job” and “planning to go abroad”
(P = 0.038) showed severer stigmatization related to COVID-19. Stigmatization towards both patients recovering from
COVID-19 and people from high-risk areas had significant association with PTSD symptoms. Multivariate linear regression analysis showed that stigmatization can explain 5% of variation of PCL-5 scores after controlling gender, age,
educational attainments and working position.
Conclusion: Graduates who were looking for jobs or preparing to go abroad showed more stigmatization related to
COVID-19. There was a positive correlation between stigma against COVID-19 and PTSD symptoms. More attention
should be paid to the mental health status of graduates who are preparing to go abroad or looking for jobs.
Highlights
1. 12.4% Chinese graduates were positive for PTSD symptoms.
2. Graduates looking for a job or planning to go abroad showed severer stigmatization related to COVID-19.
3. People with severer stigmatization had more PTSD symptoms.
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Introduction
Globally, as of 16 May 2022, there have been 519,105,112
confirmed cases of Coronavirus Disease 2019 (COVID19), including 6,266,324 deaths, which was reported by
WHO [1]. The extremely high transmission rate of the
coronavirus leaded to unprecedented prevalence of the
pandemic worldwide, causing extensive public health
concerns, psychological distress, as well as other mental
health problems like insomnia and anxiety [2, 3]. Studies
conducted in both high-income and low-income countries have all revealed an exacerbation of mental health
problems during the pandemic among affected populations [4–6]. Previous researches showed that frontline
healthcare worker had a higher risk of suffering from
anxiety and depression [3]. Meanwhile, to college students, the outbreak of COVID-19 pandemic made their
already intense mental health more difficult [7]. A study
performed that college students had alarmingly higher
stress and anxiety levels than the general population during the lockdown period [8]. In a word, the COVID-19
pandemic has posed great challenges to people’s mental
health.
Post-traumatic stress disorder (PTSD) is a stressrelated psychological problem that occurs in someone
who experienced or witnessed a life-threatening traumatic event, which has contributed to a substantial
burden on individuals and the society [9, 10]. In the literatures, PTSD correlated with self-stigma [11], current
depression, previously negative experiences, as well as a
history of psychopathology [12], with its prevalence rate
at 13.10% ~ 18.8% in survivors of the traumatic events
like genocide or earthquake [13–15]. The outbreak of
COVID-19 were widely acknowledged as a severe traumatic event that imposed not only physical concerns
but also psychological distress to the general public [16,
17]. Shortly after the outbreak of COVID-19, Liu et al.
stated the prevalence of posttraumatic stress symptoms
among residents of the initial outbreak place at the height
of the pandemic to be 7% [18]. Moreover, those kept in
quarantine were more likely to suffer from PTSD symptoms [19]. In accordance with former studies on acute
and widescale stressors (e.g., natural disasters), studies
have shown that COVID-19 was associated with a higher
prevalence of PTSD [2, 20, 21].
Stigma is defined as an attribute that links a person to
an undesirable stereotype, leading other people to reduce
the bearer from a whole and usual person to a tainted,
discounted one [22]. Stigmatization usually leads to discrimination and creates a sense of inequality among the

people, convoying high levels of individual stress and
significant health disparities [23]. Studies indicated that
structural stigma (related to mental illness and sexual orientation) contributed to adverse mental health outcomes
like dysregulated physiological stress responses [24];
similarly, discrimination also showed a significant positive relationship with depress, anxiety and post-traumatic
stress disorder symptoms [25].
As studies [26, 27] suggested, psychological maladjustment to a severe pandemic can be associated with
cultural factors such as individualism and collectivism.
In line with other studies [28, 29], people of collectivistic orientations were found to associated with higher
perceived vulnerability to infectious diseases than people with individualistic orientation, indicating more risk
perception and sense of responsibility in collectivistic
individuals when facing the COVID-19 pandemic [26].
Individuals who feel higher sociability with others, especially who feel a stronger sense of the integrity within
one’s own family and support competitions of their ingroups against out-groups, may be more worried of being
infected from others such as foreigners (out-group) or
somebody unfamiliar. At the same time, they are more
worried about infecting others such as family members,
friends, and co-workers (in-group) through frequent contact. Therefore, we supposed that graduates (including
bachelor’s, master’s and doctor’s degree) in a collectivist culture (like in China), especially who planned to go
abroad to further their study or look for a job in a new
place were more likely to be influenced by stigmatization.
A study revealed that stigmatization related to COVID19 was a consistent risk factor for predicting symptoms
of depression; in addition, the same pattern for anxiety symptoms has also been observed [30, 31]. Also, it
has been reported that the conditions of disrupted daily
life and delays in academic activities were positively
linked to the declining of students’ mental health condition [32], rising unhappiness, and conflict [33]. It can be
thus predicted that for the group of students mentioned,
the COVID-19 related stigmatization could negatively
impact their mental health condition with the fear of
being infected and stigmatized by others.
Although some researchers reported the roles of stigmatization related to COVID-19 as risk factors associated with mental health problems, there was no study
identifying the association between COVID-19-related
stigmatization and PTSD symptoms. The present study
focused on the COVID-19 related stigmatization as
well as its impact on mental health status among the
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Fig. 1 The sampling Flowchart

graduates. It was believed that identifying the association
of these risk factors with the mental health condition was
conducive to the development of stigma targeted interventions towards individuals affected by COVID-19, as
well as significant to the graduates’ decision-making for
future during pandemic.

Methods
Participants and procedure

Through cluster random sampling (Fig. 1), we selected
5 universities at different levels out of 64 universities in
Shanghai. To improve representativeness and reduce
bias, both the first and the second batch of universities
were included. At the same time, there were nor only
natural sciences but also liberal arts students recruited
to this research. The current study was designed to
assess the relationship among potential stigmatization
related to COVID-19, PTSD and possible influencing factors. The sample size was calculated with α set as 0.05,
β as 0.2, and the overall prevalence of PTSD in college
students estimated as 12%. A minimum of 704 graduates were required in this study. All data were collected
between June and July, 2020, 3 months after China lifted
its coronavirus lockdown. A mental health questionnaire was released through social networks Wechat.
And one IP address could only fill in the questionnaire
once. The inclusion criteria were as follows: (1) Staying
in China after the outbreak of COVID-19; (2) Being an
undergraduate and graduate student; (3) Volunteering to participate. And exclusion criteria were as follows: (1) Age < 18 years old; (2) Unable to read and write

independently; (3) Had serious mental illness before.
A total of 1,017 participants completed the questionnaire, and 946 of them entered the final analysis, with 66
excluded for answering questions less than 120 s or more
than 1800s and 5 excluded for withdraw consent.
Measures
Demographic characteristics

Information about gender (male and female), age (18–23,
24–29, ≥ 30), educational attainments (bachelor’s, master’s and doctor’s degree) were provided by participants.
Meanwhile, working position (having found a job, continuing to further study, looking for a job, planning to go
abroad) was also collected. The association between relevant risk factors and PTSD was analyzed based on different demographic characteristics.
PTSD symptoms

The symptoms of PTSD were measured by the Chinese Translated Version of PTSD Checklist for DSM-5
(PCL-5) [34]. PCL-5 is a 20-item self-report measure to assess the presence and severity of PTSD, corresponding with DSM-5 PTSD. Each item (the 20
items can be divided into 4 parts) is rated on a fivepoint Likert scale ranging from 0 (not at all) to 4
(extremely) according to how participants feel during
the past month. All items are summed as a total severity score (range = 0–80) and a cut-off of 33 is used
based on current psychometric work. A total score
of 33 or higher suggests that the participant is PTSD
positive. Meanwhile, if participant chooses the option
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of “moderately” in B items (at least once), C items
(at least once), D items (at least twice) and E items
(at least twice) respectively, the one also confirms to
PTSD positivity according to the DSM-5 diagnostic
rule. The Chinese Translated Version of PCL-5 is now
widely used for early screening of PTSD symptoms
[35, 36]. And the Cronbach α was 0.91 [35].
Stigmatization related to the COVID‑19

Wuhan lifted its coronavirus lockdown in April, 2020,
but neither was the COVID-19 completely under control nor effective medicine was found at that time. Previously, some researchers found that public attitudes
towards the affected people was one of the elements
when evaluated disease related stigma [37]. Therefore, we suspected that public panic of unwilling to be
infected might lead to potential stigmatization during
the pandemic. As there was no certain stigma scales
attached to COVID-19, we set up 2 questions to assess
the level of stigma, referring to commonly used stigma
scales like Social Impact Scale (SIS) [38]. This 2 questions, about attitudes towards keeping in touch with
patients recovering from COVID-19 and people from
high-risk areas, were added to the questionnaire. Both
questions were rated on a five-point Likert scale from 1
(not at all) to 5 (extremely) to assess stigmatization.
Statistical analysis

Descriptive statistics were conducted with categorical variables presented as frequencies and percentage,
and continuous variables presented as mean and standard deviation (SD). T-test was performed to compare
the stigmatization related to COVID-19 and PCL-5
scores in different gender. And one-way ANOVA was
run to test the differences in the stigmatization and
PCL-5 scores between groups categorized according
to age, educational attainments and working position,
with LSD used for post hoc test. Meanwhile, analysis of
covariance (ANCOVA) was used to explore the interaction between gender (and working position) and stigmatization on PTSD. Then, Pearson correlation were
conducted to assess association between stigmatization
related to COVID-19 and PTSD. Finally, multivariate
linear regression model was used to examine the effect
of stigmatizations on PCL-5 scores with all demographic characteristics controlled. Categorical variables
with three or more groups were firstly transformed to
dummy variables before entered into the model. Analyses were performed using IBM Statistical Package for
Social Sciences version 26.0, and p value < 0.05 was
considered as statistically significant.
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Result
Sample description

Among 946 students included in the data analysis,
403 (42.6%) of them were male and 543 (57.4%) were
female. 448 (47.4%) had found a job, 225 (23.8%)
decided to further their study, 237 (25.1%) was looking
for a job and 36 (3.8%) planned to go abroad. Besides,
743 (78.5%) graduates were with bachelor’s degree, 197
(20.8%) with master’s degree and 6 (0.6%) with doctor’s
degree. The mean scores of participants’ stigmatization
against patients recovering from COVID-19 was 1.78
(SD = 1.01) and 1.88 (SD = 1.01) in which against people from high-risk areas. Moreover, 117 (12.4%) graduates were positive in PCL-5 screening which indicated
a significant PTSD symptoms, using a cut-off of 33.
Item rated as 2 = “Moderately” or higher as a symptom
endorsed, and 443 (46.8%) participants reported at least
1 Criterion B symptom, 333 (35.2%)with at least 1 Criterion C symptom, 323 (34.1%) with at least 2 Criterion
D symptom, and 239 (25.3%) with at least 2 Criterion E
symptom. Totally, there are 132 (14%) graduates showing significant PTSD symptom following the DSM-5
diagnostic rule (Table 1).
Association among demographic characteristics,
stigmatization and PTSD

Next, the association between demographic characteristics and stigmatization against patients recovering from
COVID-19 was explored, the result showed significant
discrepancies in educational attainments (F = 3.915,
P = 0.02). Graduates with a master’s degree reported
higher scores of stigmatization than those with bachelor’s (P = 0.010). The differences among various working position were also statistically significant (F = 2.825,
P = 0.038). Graduates who planned to go abroad scored
higher, compared with those willing to further study.
There were no significant differences of stigmatization
scores against people from high-risk area in groups of
different gender, age and working position.
In term of PTSD symptoms, compared with male,
female were much more likely to score higher in PCL-5
(t = -2.389, P = 0.017). Significant relationship was also
found between working position and PCL-5 scores
(F = 13.465, P < 0.001). The scores of PCL-5 screening
were higher in graduates looking for a job (P < 0.001) or
planning to go abroad (P = 0.002) than graduates had
found a job. Meanwhile, compared with those who continued to further study, there was a higher risk to have
PTSD in graduates who were looking for a job at that time
(P < 0.001) and those planned to go abroad (P = 0.021).
There were no significant association between PTSD and
factors like age and educational attainment (Table 2).
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Table 1 Demographic characteristics
characteristics of 946 participants

and
N/MEAN

stigma-related
%/SD

Gender
Male

403

42.6

Female

543

57.4

Age
18–23
24–29
  
≥ 30

23.28

2.05

647

68.4

285

30.1

14

1.5

Educational attainment
Bachelor’s degree

743

78.5

Master’s degree

197

20.8

Doctor’s degree

6

0.6

Working position
Have found a job

448

47.4

Continue further study

225

23.8

Look for a job

237

25.1

Go abroad or plan to go abroad

36

3.8

Stigmatization against patients recover‑
ing from COVID-19

1.78

1.01

Stigmatization against people from
high-risk areas

1.88

1.01

PCL-5 Scores

17.39

13.73

  < 33

829

87.6

  
≥ 33

Scores of B items

117

12.4

4.75

3.78

Scores of C items

2.17

2.13

Scores of D items

6.08

5.16

Scores of E items
PTSD Positive

4.39

4.38

132

14

  > 1 Criterion B item

443

46.8

  > 1 Criterion C item

333

35.2

  > 2 Criterion D items

323

34.1

  > 2 Criterion E items

239

25.3

Note: PCL-5:the PTSD Checklist for DSM-5

Correlations between COVID‑19 related stigmatization
and PTSD

Correlations between COVID-19 related stigmatization
and PCL-5 scores were presented in Table 3. Stigmatization and PTSD was significantly correlated (p < 0.01).
Stigmatization against patients recovering from COVID19 had significant positive correlation with the scores
of PCL-5 and each item. Similar result was found in the
stigmatization against people from high-risk areas.
Regression model

Multivariate linear regression analysis was performed
to explore the effect of stigmatization related to

COVID-19 on PTSD symptoms after controlling gender, age, educational attainments, and working position. The result was presented in Table 4. It showed
significant relationship between stigmatization related
to COVID-19 and PCL-5 scores (B = 1.46, t = 2.350,
P = 0.019 for stigmatization against patients recovering
from COVID-19; B = 1.88, t = 3.041, P = 0.002 for stigmatization against people from high-risk areas). Stigmatization can explain 5% of variation of PCL-5 scores
after controlling gender, age, educational attainments
and working position. Additionally, certain working
position was positively associated with PCL-5 scores
(looking for a job vs. having found a job: B = 6.57,
t = 6.188, P < 0.001; going abroad vs. having found a job:
B = 6.32, t = 2.754, P = 0.006).
Interaction between demographic characteristics
and stigmatization on PTSD

ANCOVA analysis suggested that the interaction of gender, stigmatization and PTSD was significant (F = 4.35,
P = 0.002). Compared to male, female who scored higher
in stigmatization against patients recovering from
COVID-19 were more likely to obtain a higher score in
PCL-5 screening (Fig. 2A). Similar result was observed
when considering about the interaction between working position and stigmatization on PTSD (Fig. 2B, 2C).
Among graduates looking for a job or planning to go
abroad, when they showed discrimination towards
patients recovering from COVID-19 or people from
high-risk area, they were in higher risk of having PTSD,
in comparison to those who have found a job or continued to further study (respectively, F = 4.898, P < 0.001;
F = 4.961, P < 0.001).

Discussion
The present study aimed to explore the association
between stigmatization related to the COVID-19 (as well
as other relevant risk factors) and PTSD among Chinese
graduates during the pandemic. PCL-5 screening indicated 12.4% graduates presented significant PTSD symptoms (cut-off = 33). Stigmatization towards both patients
recovering from COVID-19 and people from high-risk
areas had significant association with PTSD symptoms.
The effect of stigmatization against COVID-19 on PTSD
symptoms were still significant after controlling gender, age, educational attainments and working position.
Graduates who were looking for a job or planning to go
abroad showed severer stigmatization against COVID-19
and more PTSD symptoms.
When facing the COVID-19 pandemic, people of collectivistic orientations (like in China) had higher perceived vulnerability to infectious diseases compared
with those of individualistic orientation. Higher risk
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Table 2 Demographic characteristics and stigma-related characteristics associated with stigmatization and PCL-5 scores
Stigmatization
against
patients
recovering
from COVID-19
MEAN

SD

Male

1.76

1.06

Female

1.79

0.97

Gender

F/t

p

-0.333

Age

1.714

Stigmatization
against people
from high-risk
areas
MEAN

SD

1.82

0.99

1.93

1.03

F/t

0.739

-1.615

0.181

1.795

p

PCL-5 Scores

MEAN

SD

16.16

13.16

18.31

14.08

0.107

0.167

18–23

1.74

1.01

1.84

1.00

17.59

14.11

24–29

1.87

1.01

1.98

1.05

16.98

12.99

1.86

0.77

1.86

0.77

16.57

11.13

  
≥ 30

Educational attainment

0.02*

3.915

5.175

1.74

1.00

1.83

0.99

17.48

14.08

Master’s degree

1.94

1.03

2.07

1.10

17.15

12.35

Doctor’s degree

1.33

0.52

1.33

0.52

13.83

14.36

0.038*

2.825

0.969

0.407

1.84

1.04

1.92

1.04

15.16

12.27

Continue further study

1.65

0.91

1.79

0.96

16.67

11.37

Look for a job

1.74

1.00

1.88

1.01

21.56

16.19

Go abroad or plan to go abroad

2.06

1.15

1.94

1.07

22.28

19.11

**

Note: p-value < 0.05; p-value < 0.01;

-2.389

0.017*

0.218

0.804

0.249

0.779

13.465

Have found a job

*

p

0.006**

Bachelor’s degree

Working position

F/t

< 0.001***

***

p-value < 0.001

Table 3 Corelations among stigmatizations, PCL-5 scores and scores of certain items
Stigmatization against
patients recovering from
COVID-19
Stigmatization
against patients
recovering from
COVID-19

Scores of B items
Scores of C items
Scores of D items
Scores of E items

PCL-5 Scores

Scores of
B items

Scores of
C items

Scores of
D items

Scores
of E
items

.817a

1

1

Stigmatization
.729a
against people from
high-risk areas
PCL-5 Scores

Stigmatization against
people from high-risk
areas

1

.201a

.213a

1

a

.162a

.892a

1

a

a

.722a

.636a

1

a

a

.747a

.590a

a

a

.531a

.156

.109

a

.193

a

.216

.156
.193

a

.224

.934
.913

.742

a

Note: Corelation is significant at the 0.01 level

perception and sense of responsibility may lead to their
overwhelming worry of being infected [26]. This was in
accordance with most research results that public health
emergencies can have many psychological impacts on
the general public [38–42], especially college students by
causing anxiety, fear, and worry among others [32].
Correlation between stigmatization related to COVID19 and PTSD symptoms was found to be significant
from our result, which had also been proved in other

studies [11, 39, 43, 44]. Social stigma and self-stigma
could explain the reason for this result. With the social
media use, graduates may be exposed to some radical
news or partial online speech about COVID-19, which
have proved to be associated with sleep deprivation,
emotional distress and anxiety [45]. Heightened fear of
being infected will also cause social stigma, including
social rejection, social isolation and financial insecurity
[38]. During the pandemic, the worry of being infected by
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Table 4 Regression model examing the effect of demographic characteristics and stigmatizations on PTSD positive result
B

SD

β

t

p

1.70

0.90

0.06

1.893

0.059

Gender
Female vs. Male
Age
24–29 vs.18–23
  
≥ 30 vs.18–23

-0.47

1.32

-0.02

-0.359

0.720

2.10

4.46

0.02

0.471

0.637

Educational attainment
Master’s degree vs.Bachelor’s degree

-1.51

1.53

-0.05

-0.992

0.322

Doctor’s degree vs.Bachelor’s degree

-2.09

6.54

-0.01

-0.320

0.749

Working position
Continue further study vs.Have found a job

1.75

1.11

0.05

1.588

0.113

Look for a job vs.Have found a job

6.57

1.06

0.21

6.188

< 0.001***

Go abroad or plan to go abroad vs.Have found a job

6.32

2.30

0.09

2.754

0.006**

Stigmatization against patients recovering from COVID-19

1.46

0.62

0.11

2.350

0.019*

Stigmatization against people from high-risk areas

1.88

0.62

0.14

3.041

0.002**

Note: *p-value < 0.05; **p-value < 0.01; ***p-value < 0.001

“RE-positive” patients (i.e., patients who met criteria for
hospital discharge testing positive for COVID-19 again)
was not proportional to the probability of the threat
[46]; that is, though cured patients testing positive again
were small probability events, people’s perceived threat
of infection and the following worry were likely to be at
higher levels. Meanwhile, people of collectivistic orientations have proved to have a stronger sense of integrity
with their own family and social groups. In this social
background, they will be more worried about infecting
the closest or experiencing social isolation, which may
lead to potential self-stigma [26]. Also, a research found
that the association among mental problems, COVID19 related self-stigma and their quality of life [39, 42].
Overall, it has been proved that stigmatization by the
individuals and communities, in the context of trauma
itself would act as a factor in the continuity of the PTSD;
this effect could be beyond the severity of trauma [44].
The perceived stigmatization, in this case, could aggravate PTSD psychopathology and prevent symptoms from
improving [44].
As our results showed, gender and working position,
two demographic characteristics in the present study,
were significantly associated with PCL-5 scores. Females
were statistically associated with higher PCL-5 scores
compared to males, which was consistent with previous
studies [3, 18, 47]. College students bore a disproportionate burden of mental health problems worldwide, with
females having higher anxiety and depression levels than
males [7]. The former studies also claimed that females
tended to be more vulnerable to PTSD with less power
in decision making during the pandemic, which probably furthered negative cognitive changes in this situation

[18], as well as largely unmet needs [48]. However, gender was no longer a significant risk factor of PTSD after
considering the effect of stigmatization in the regression model, which can be interpreted as the weakening
effect of the gender due to the difference in stigmatization’s impact on male and female. As shown in the further analysis, the interaction of gender, stigmatization
towards patients recovering from COVID-19 and PTSD
was significant, that was a closer link between stigmatization and PTSD was found in female.
As suggested in the present study, differences in both
stigmatization against recovered patients and PCL-5
scores among different working position were statistically significant. To those who decided to further their
study, as the government took measures to control
the outbreak, including extending the national holidays, postponing classes at universities or using distant/
remote learning methods [49, 50], which inevitably disrupted routine study life and resulted in anxiety among
students [32]. For graduates who were looking for a job
at that time and planning to go abroad, they had greater
probability to come into contact with unfamiliar people
and foreigners. This raised their risk of infection and also
they might receive stigmatization from people in the new
environment. Besides, as graduates in a collectivist culture, they were also afraid of infecting family members or
friends, leading huge stress and anxiety [7, 26, 35]. Meanwhile, worrying about stability of income also turned
out to be a significant factor in college students’ experienced anxiety [32]; therefore, as we predicted, graduates
with such working position had a higher risk to develop
PTSD with higher PCL-5 scores than students with a job,
which was also proved in the present study. Interestingly,
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graduates who continued to further study scored lower in
stigmatization than those who went abroad or planned
to go abroad. It made sense that with more understanding of the relatively extensive prevalence of COVID-19 in
major countries and regions out of China, graduates with
the plan of going abroad tended to display higher discrimination against recovered patients with the worry of
being infected by “RE-positive” ones among them, which
was common in PTSD community as mentioned above
[1].
Further analysis showed the significant interaction
of working position, stigmatization and PTSD. Participants looking for a job and planning to go abroad were
at greater risk of having PTSD when displaying discrimination related to COVID-19 compared with those
with a stable job. With millions of people losing access
to employment [51] and the US national unemployment
rate rivaling only by that of the Great Depression, the
pandemic has exerted a negative impact on employment
stability [52]; in previous studies, those who struggled to
find and maintained employment without relief of new
work suffered a higher risk of psychological harm [53],
while job search process itself can also result in decreased
psychological well-being [54]. Therefore, it was natural
that with more stigmatization against COVID-19, this
negative psychological impact will be amplified in those
vulnerable job hunters; also, for those who planned to go
abroad where relatively higher infection rate among the
public, greater discrimination related to COVID-19 will
lead to more worry of being infected as well as higher risk
of having PTSD.
For a significant number of young people, the COVID19 pandemic represented a seismic psychological event,
but also led to posttraumatic growth (PTG) [3, 55, 56].
PTG has been proved to be related to factors like social
support, good mental health (i.e., lower level of depression and anxiety) and higher life quality, which should
gain special attentions. Government and society should
offer more objective supports and services to improve
young people’s mental condition [56]. Certain strategies,
such as mindfulness interventions and prioritizing positivity, can be instituted quickly to reduce the adverse psychosocial impact caused by COVID-19 [3, 55].
Limitations

For this study, there were a few limitations worth our
attention. First, this was a cross-sectional survey. Therefore, some factors that may affect the results, such as the
mental health level before the pandemic, were not collected. Secondly, the conclusion related to PTSD drawn
from the selected group may need further verification.
Besides, our study used PCL-5 scale through PTSD
screening, which was not a clinical diagnosing method.
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The accuracy for PTSD diagnosis may thus be limited
due to lack of professional assessment in medical environment. Moreover, as the use of self -report record, the
results undeniably had the limitation of recall bias and
interview bias.

Conclusion
The present study found that 12.4% Chinese graduates
were positive for PTSD. Stigmatization against both
patients recovering from COVID-19 and people from
high-risk areas was found to be correlated with higher
PCL-5 scores. Graduates who were looking for jobs or
preparing to go abroad showed more stigmatization
related to COVID-19 and higher PCL-5 scores.
As our result shows, gender and working position,
two demographic characteristics in the present study,
were significantly associated with PCL-5 scores. However, gender was no longer a significant risk factor of
PTSD after considering the effect of stigmatization in
the regression model, while working position among
graduating students, (including looking for a job vs. having found a job, going abroad or planning to go abroad
vs. having found a job) remained significant. This can be
explained by the significant interaction of gender, stigmatization and PTSD, i.g. female with higher stigmatization
against recovered patients tend to score higher in PCL-5
screening. As for the interaction between working position and stigmatization on PTSD, graduates looking for
a job or planning to go abroad displayed higher risk of
having PTSD, when they showed discrimination towards
recovered patients of COVID-19 or people from highrisk area, in comparison to those with a stable job or continued to further their study.
Therefore, more attention should be paid to the mental
health status of graduates who are preparing to go abroad
or looking for jobs. And stigmatization among the public should be paid attention and stigmatization-oriented
interventions towards certain groups are needed to foster
post-traumatic growth among young people.
Abbreviations
COVID-19: Coronavirus Disease 2019; PTSD: Post-traumatic stress disorder;
PCL-5: PTSD Checklist for DSM-5; SIS: Social Impact Scale; PTG: Posttraumatic
Growth.
Acknowledgements
The authors would like to acknowledge the volunteers who participated in
the study.
Authors’ contributions
JG,JS, JW and TL contributed to the writing of this article and the statistical
analysis of this article, who are co-first authors, JX, WL and ZS leaded the
whole study, including putting forward this study, carrying out the study, and
was the co-corresponding author. JZ,WY,YJ, LW contributed to perform the
investigation and collection of all data and part of the statistical analysis of this
article. The author(s) read approved the final manuscript.

Gu et al. BMC Psychiatry

(2022) 22:439

Funding
This work was supported by the National Natural Science Foundation of China
[grant numbers:32071086] and The Research Project of Shanghai Science
and Technology Commission (20dz2260300) and The Fundamental Research
Funds for the Central Universities and The “13th Five-Year” Dual Construction
Project (2020SZ15).
Availability of data and materials
The datasets of current study are not publicly available due to the relatedness
of the recruited data to Wusong Central Hospital Zhongshan Hospital Fudan
University, but are available from the corresponding author on reasonable
request.

Declarations
Ethics approval and consent to participate
The ethical approval was obtained from the Ethics Committee of Biomedicine
Research, Naval Medical University. Informed consent was provided by the
participants. The study was carried out in accordance with relevant guidelines
and regulations and considered as not causing any other economic burden
or injury.

Page 10 of 11

8.
9.
10.
11.
12.
13.
14.

15.

Consent for publication
Not applicable.

16.

Competing interests
The authors declare that they have no conflicts of interest.

17

Author details
1
Lab for Post‑Traumatic Stress Disorder, Faculty of Psychology and Mental
Health, Naval Medical University, #800 Xiangyin Road, Shanghai 200433,
China. 2 The Battalion 3 of Cadet Brigade, School of Basic Medicine, Naval
Medical University, Shanghai 200433, China. 3 Department of Medicine &
Therapeutics, Faculty of Medicine, The Chinese University of Hong Kong, Hong
Kong 999077, China. 4 Department of Neurology, Wusong Central Hospital,
Baoshan District, Shanghai 200940, China. 5 Shanghai Key Laboratory of Mental
Health and Psychological Crisis Intervention, School of Psychology and Cognitive Science, East China Normal University, Shanghai 200062, China. 6 Psychological Counseling Center, Shanghai University, Shanghai 200444, China.
Received: 15 September 2021 Accepted: 6 June 2022

18.
19.
20.
21.

22
References
1. WHO Coronavirus Disease (COVID-19) Dashboard. 2022. Available from:
https://covid19.who.int/. Accessed 16 May 2022.
2. Cénat JM, Blais-Rochette C, Kokou-Kpolou CK, Noorishad PG, Mukunzi JN,
McIntee SE, et al. Prevalence of symptoms of depression, anxiety, insomnia, posttraumatic stress disorder, and psychological distress among
populations affected by the COVID-19 pandemic: a systematic review
and meta-analysis. Psychiatry Res. 2021;295:113599.
3. Kavita B, Pal ST, Manoj S, Ravi B, Nena S. Investigating the psychological
impact of COVID-19 among healthcare workers: a meta-analysis. Int J
Environ Res Public Health. 2020;17(23):9096.
4. Fitzpatrick KM, Harris C, Drawve G. Fear of COVID-19 and the mental
health consequences in America. Psychol Trauma. 2020;12(S1):S17-s21.
5. Lei L, Huang X, Zhang S, Yang J, Yang L, Xu M. Comparison of prevalence
and associated factors of anxiety and depression among people affected
by versus people unaffected by quarantine during the COVID-19 epidemic in Southwestern China. Med Sci Mon. 2020;26:e924609.
6. Mazza C, Ricci E, Biondi S, Colasanti M, Ferracuti S, Napoli C, et al. A
Nationwide survey of psychological distress among Italian people during
the COVID-19 pandemic: immediate psychological responses and associated factors. Int J Environ Res Public Health. 2020;17(9):3165.
7. Kavita B, Manoj S, Ravi B, Pal ST, Nena S. Assessing the psychological
impact of COVID-19 among college students: an evidence of 15 Countries. Healthcare. 2021;9(2):222.

23.
24.
25.

26

27.
28.
29.
30.

Kaurani P, Batra K, Hooja HR. Psychological impact of COVID-19 lockdown
(Phase 2) among Indian general population: a cross-sectional analysis. Int
J Sci Res. 2020;9(8):51–6.
Kessler RC. Posttraumatic stress disorder: the burden to the individual
and to society. J Clin Psychiatry. 2000;61(Suppl 5):4–12 (discussion 3-4).
Zhou Y-G, Shang Z-L, Zhang F, Wu L-L, Sun L-N, Jia Y-P, et al. PTSD:
past, present and future implications for China. Chin J Traumatol.
2021;24(4):187–208.
Bonfils KA, Lysaker PH, Yanos PT, Siegel A, Leonhardt BL, James AV,
et al. Self-stigma in PTSD: prevalence and correlates. Psychiatry Res.
2018;265:7–12.
Grekin R, O’Hara MW. Prevalence and risk factors of postpartum
posttraumatic stress disorder: a meta-analysis. Clin Psychol Rev.
2014;34(5):389–401.
Jin Y, Deng H, An J, Xu J. The prevalence of PTSD symptoms and depressive symptoms and related predictors in children and adolescents 3 years
after the Ya’an earthquake. Child Psychiatry Hum Dev. 2019;50(2):300–7.
Mutuyimana C, Sezibera V, Nsabimana E, Mugabo L, Cassady C, Musanabaganwa C, et al. PTSD prevalence among resident mothers and their
offspring in Rwanda 25 years after the 1994 genocide against the Tutsi.
BMC Psychol. 2019;7(1):84.
Jung YE, Kim MD. Prevalence and correlates of comorbid PTSD with
depression among older people exposed to the Jeju April 3 incident. J
Affect Disord. 2020;272:8–14.
Wei N, Huang BC, Lu SJ, Hu JB, Zhou XY, Hu CC, et al. Efficacy of internetbased integrated intervention on depression and anxiety symptoms in
patients with COVID-19. J Zhejiang Univ Sci B. 2020;21(5):400–4.
Forte G, Favieri F, Tambelli R, Casagrande M. COVID-19 pandemic in the
Italian population: validation of a post-traumatic stress disorder questionnaire and prevalence of PTSD symptomatology. Int J Environ Res Public
Health. 2020;17(11):4151.
Liu N, Zhang F, Wei C, Jia Y, Shang Z, Sun L, et al. Prevalence and predictors of PTSS during COVID-19 outbreak in China hardest-hit areas: gender
differences matter. Psychiatry Res. 2020;287:112921.
Wu L, Guo X, Shang Z, Sun Z, Jia Y, Sun L, et al. China experience from
COVID-19: mental health in mandatory quarantine zones urgently
requires intervention. Psychol Trauma. 2020;12(S1):S3–5.
Lai J, Ma S, Wang Y, Cai Z, Hu J, Wei N, et al. Factors associated with mental
health outcomes among health care workers exposed to coronavirus
disease 2019. JAMA Netw Open. 2020;3(3):e203976.
Pappa S, Ntella V, Giannakas T, Giannakoulis VG, Papoutsi E, Katsaounou
P. Prevalence of depression, anxiety, and insomnia among healthcare
workers during the COVID-19 pandemic: a systematic review and metaanalysis. Brain Behav Immun. 2020;88:901–7.
Baldassarre A, Giorgi G, Alessio F, Lulli LG, Arcangeli G, Mucci N. Stigma
and discrimination (SAD) at the time of the SARS-CoV-2 pandemic. Int J
Environ Res Public Health. 2020;17(17):6341.
Padilla M, Castellanos D, Guilamo-Ramos V, Reyes AM, Sánchez Marte
LE, Soriano MA. Stigma, social inequality, and HIV risk disclosure among
Dominican male sex workers. Soc Sci Med (1982). 2008;67(3):380–8.
Hatzenbuehler ML. Structural stigma: research evidence and implications
for psychological science. Am Psychol. 2016;71(8):742–51.
González-Sanguino C, Ausín B, Castellanos M, Saiz J, López-Gómez A,
Ugidos C, et al. Mental health consequences during the initial stage of
the 2020 Coronavirus pandemic (COVID-19) in Spain. Brain Behav Immun.
2020;87:172–6.
Germani A, Buratta L, Delvecchio E, Mazzeschi C. Emerging adults and
COVID-19: the role of individualism-collectivism on perceived risks
and psychological maladjustment. Int J Environ Res Public Health.
2020;17(10):3497.
Fincher CL, Thornhill R, Murray DR, Schaller M. Pathogen prevalence predicts human cross-cultural variability in individualism/collectivism. Proc
Biolo Sci. 2008;275(1640):1279–85.
Bavel JJV, Baicker K, Boggio PS, Capraro V, Cichocka A, Cikara M, et al.
Using social and behavioural science to support COVID-19 pandemic
response. Nat Hum Behav. 2020;4(5):460–71.
Kim HS, Sherman DK, Updegraff JA. Fear of ebola: the influence of collectivism on xenophobic threat responses. Psychol Sci. 2016;27(7):935–44.
Cénat JM, Noorishad PG, Kokou-Kpolou CK, Dalexis RD, Hajizadeh S,
Guerrier M, et al. Prevalence and correlates of depression during the
COVID-19 pandemic and the major role of stigmatization in low- and

Gu et al. BMC Psychiatry

31.

32.
33.

34.

35.
36.
37.
38.
39.

40.

41.

42
43.

44.

45.
46.
47.
48.
49.
50.
51.
52.

(2022) 22:439

middle-income countries: a multinational cross-sectional study. Psychiatry Res. 2021;297:113714.
Cénat JM, Dalexis RD, Guerrier M, Noorishad PG, Derivois D, Bukaka J, et al.
Frequency and correlates of anxiety symptoms during the COVID-19
pandemic in low- and middle-income countries: a multinational study. J
Psychiatr Res. 2021;132:13–7.
Cao W, Fang Z, Hou G, Han M, Xu X, Dong J, et al. The psychological
impact of the COVID-19 epidemic on college students in China. Psychiatry Res. 2020;287:112934.
Wan MohdYunus WMA, Badri SKZ, Panatik SA, Mukhtar F. The unprecedented movement control order (Lockdown) and factors associated with
the negative emotional symptoms, happiness, and work-life balance of
Malaysian university students during the coronavirus disease (COVID-19)
Pandemic. Front Psychiatry. 2020;11:566221.
Weathers FW, Litz BT, Keane TM, Palmieri PA, Marx BP, Schnurr PP. The
PTSD Checklist for DSM-5 (PCL-5). Scale available from the National
Center for PTSD at www.ptsd.va.gov. 2013.https://www.ptsd.va.gov/profe
ssional/assessment/adult-sr/ptsd-checklist.asp#obtain. Accessed 14 Oct
2019.
Sun L, Sun Z, Wu L, Zhu Z, Liu W. Prevalence and risk factors of acute
posttraumatic stress symptoms during the COVID-19 outbreak in Wuhan,
China. 2020.
Liu L, Wang L, Qing Y. Structural analysis of posttraumatic stress disorder symptoms in trauma-exposed adolescents. Chin J Clin Psychol.
2015;23(04):600-3+584.
Zhang FLX, Zeng Q, Gao X, Xiao Z, He Y. Study on current status of stigma
scales. Med Recapitulate. 2015;21(02):286–8.
Fb L, We R. The dimensionality of stigma: a comparison of its impact
on the self of persons with HIV/AIDS and cancer. J Health Soc Behav.
2000;41(1):50–67.
Hosein M, Mohsen S, Mahmoud M, Hormoz S, Hojat R, Morteza P, et al.
A mediating role for mental health in associations between COVID19-related self-stigma, PTSD, quality of life, and insomnia among patients
recovered from COVID-19. Brain Behav. 2021;11(5):e02138.
Kai Y, YiMiao G, Lin L, YanKun S, ShanShan T, YiJie W, et al. Prevalence of
posttraumatic stress disorder after infectious disease pandemics in the
twenty-first century, including COVID-19: a meta-analysis and systematic
review. Mol Psychiatry. 2021;26(9):4982–98.
Shufang S, Goldberg SB, Danhua L, Shan Q, Don O. Correction to psychiatric symptoms, risk, and protective factors among university students
in quarantine during the COVID-19 pandemic in China. Glob Health.
2021;17(1):52.
Wallbridge BN, Tomas S, Philip B, Rebecca S, Ben C. Long-term effects
of COVID-19 on mental health: a systematic review. J Affect Disord.
2021;299:118–25.
Zandifar A, Badrfam R, MohammadianKhonsari N, Mohammadi MR,
Asayesh H, Qorbani M. Prevalence and associated factors of posttraumatic stress symptoms and stigma among health care workers in contact
with COVID-19 patients. Iran J Psychiatry. 2020;15(4):340–50.
Schneider A, Conrad D, Pfeiffer A, Elbert T, Kolassa IT, Wilker S. Stigmatization is associated with increased PTSD risk after traumatic stress and
diminished likelihood of spontaneous remission-a study with East-African
conflict survivors. Front Psych. 2018;9:423.
Daniels M, Sharma M, Batra K. Social media, stress and sleep deprivation:
a triple “S” among adolescents. J Health Soc Sci. 2021;6(2):159–66.
Kahneman D. Thinking, fast and slow. 2011.
Hennein R, Mew EJ, Lowe SR. Socio-ecological predictors of mental
health outcomes among healthcare workers during the COVID-19 pandemic in the United States. PLoS One. 2021;16(2):e0246602.
Harman S. Ebola, gender and conspicuously invisible women in global
health governance. Third World Q. 2016;37(3):524–41.
Tang B, Bragazzi NL, Li Q, Tang S, Xiao Y, Wu J. An updated estimation of
the risk of transmission of the novel coronavirus (2019-nCov). Infect Dis
Model. 2020;5:248–55.
Kwok KO, Wong V, Wei VWI, Wong SYS, Tang JW. Novel coronavirus (2019nCoV) cases in Hong Kong and implications for further spread. J Infect.
2020;80(6):671–93.
Fernandes N. IESE Business School Working Paper https://ssrn.com/abstr
act=3557504 or https://doi.org/10.2139/ssrn.35575042020
C. R. Another 3.8 million US workers file for unemployment; coronavirus
has put 30 million out of work. Available from: https://www.chicagotri

Page 11 of 11

53.
54.
55.

56.

bune.com/coronavirus/ct-nw-coronavirus-jobless-claims-20200430-
44bkbfospjbxdhmenwhm2xdfzi-story.html2020
Song Z, Uy MA, Zhang S, Shi K. Daily job search and psychological distress: evidence from China. Hum Relat. 2009;62(8):1171–97.
McKee-Ryan F, Song Z, Wanberg CR, Kinicki AJ. Psychological and physical
well-being during unemployment: a meta-analytic study. J Appl Psychol.
2005;90(1):53–76.
Zięba M, Wiecheć K, Wójcik NE, Zięba MJ. Prioritizing positivity, styles of
rumination, coping strategies, and posttraumatic growth: examining
their patterns and correlations in a prospective study&#13. Front Psychol.
2022;13:842979.
Sandsaunet UV, Tilmann VS. Posttraumatic growth during the COVID-19
lockdown: a large-scale population-based study among Norwegian
adolescents. J Trauma Stress. 2022;35(3):941–54.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

