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Abstract
To investigate psychological response of Chinese public during the regular prevention and control of Corona Virus Disease 2019
(COVID-19), and explore the relationship among income loss, social support and mental health.
Five hundred twenty-six participants were randomly selected by snowball sampling method. Chinese version of Perceived

Psychological Stress Scale, Perceived Social Support Scale, self-rating anxiety scale, and the PTSD Checklist for DSM-5 were used
to measure the levels of psychological stress, social support, anxiety, and post-traumatic stress disorder (PTSD) symptoms.
Demographic variables, income loss and income satisfaction during the outbreak period were also collected.
The prevalence rate of anxiety, PTSD symptoms and stress problems were 19.8%, 23.8%, and 24.7% respectively. Multiple

Regression Analysis illustrated that social support associated with stress, anxiety and PTSD after controlling demographic variables;
for non-student samples, stress, anxiety, and PTSD were corelated with change in income and social support.
During the regular prevention and control of COVID-19, social support might help reducing stress, anxiety, and PTSD symptoms.

In addition to social support, change of income level was also an important factor for mental health. This study suggested the
importance of maintaining a steady income after acute outbreak of COVID-19.

Abbreviations: COVID-19 =Corona Virus Disease 2019, CPSS =Chinese version of perceived psychological stress scale, PCL-
5 = PTSD checklist for DSM-5, PSSS = perceived social support scale, PTSD = post-traumatic stress disorder, SAS = self-rating
anxiety scale.
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1. Introduction

The outbreak of Corona Virus Disease 2019 (COVID-19) has
caused various mental health problems in China and throughout
the world. Among the problems, high level of stress, anxiety, and
posttraumatic disorder (PTSD) symptoms were most serious in
the general public group. For example, it was reported that 24%
and 22.3% of the general public in Saudi Arabia reported anxiety
and stress symptoms[1]; 21.6% and 15.8% residents in Spain
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suffered from anxiety and PTSD symptoms respectively.[2] In
China, more than 90,000 cases were confirmed,[3] the impact of
COVID-19 on psychological health was also quite severe.
Evidence has showed that the pooled prevalence rate of
psychological morbidities includes poor sleep quality (40%),
stress (34%), psychological distress (34%), insomnia (30%),
post-traumatic stress symptoms (27%), anxiety (26%), depres-
sion (26%) in Chinese.[4]

The opening of Chinese “two sessions” on May 20, 2020
showed that epidemic prevention and control had become
normal and that the outbreak of COVID-19 was initially under
control. However, from June to August, there were small
outbreaks of COVID-19 happened in the cities of Beijing, Dalian,
and Urumchi in China,[5] causing fear and psychological distress
in the general public. And these small outbreaks were signals that
the influence of COVID-19 was far from over. Previous studies
mainly focused on the psychological responses during the initial
stage of COVID-19, and the present study aimed to illustrate
mental health status during the beginning of “normal control”
time: Whether general public in China still showed problems of
anxiety, stress and PTSD symptoms when the control of COVID-
19 became normal? Also, as the response to public health events
in Wuhan city declined to Level-2,[6] Wuhan was not the most
influenced area of COVID-19 in China, and previous findings
that Wuhan expose history was negatively related with mental
health should be re-examined.[7]

The outbreak of COVID-19 in China has a significant negative
impact on economic development. According to the National
Bureau of Statistics of China, the gross domestic product of China
had shrunk 6.8 percent in the first quarter of 2020, which was the
worst decline in the last 3 decades.[8] On an individual level,
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COVID-19 might result in a loss of income, and lead to mental
problems.[9] Numerous studies has showed that individual’s
anxiety, trauma, psychological stress were soaring with the
decline of income.[10–12] A research conducted following
the 2003 outbreak of severe acute respiratory syndrome has
illustrated that mental health problems among the general public
in East Asian region was closely related to income losses.[13]

However, there were currently few studies investigate the link
between change in income and psychological response during the
outbreak of COVID-19. Thus, the present study aimed to explore
the possible relationship.
Social support was one of the most important protective

factors to psychological well-being, which can help mitigate or
buffer adverse psychological factors caused by negative events.
Cohen et al[14] acknowledged that social support was extremely
beneficial for individuals with high stress level. Studies had found
social support were closely related to dreadful emotional
experience during the COVID-19 outbreak.[15,16] Although
financial support was a part of social support, there was evidence
that income and social support might has distinct effects on
mental health. For example, a recent study has reported that
economic status would impact the association between positive
social support and depressive symptoms among Korean
adults.[17] As a result, it was reasonable to hypothesize that
income change during COVID-19 and social support might have
sperate contribution to the development of mental health
problems.
Taken together, the present study aimed to illustrate mental

health problems among Chinese public when the COVID-19 was
initially under control and the “normal control” condition began.
Wuhan-expose history, income change, and social support were
potential influence factors that explored.
2. Materials and methods

2.1. Participants

This web-based cross-sectional study was carried out in China by
snowball sampling. Participants answered the questionnaires
anonymously on an online survey platform from May 20, 2020
to June 5, 2020. The link of the questionnaire was broadcasted
through mainstream social media or online communities to
recruit participants. In doing so, cell-phone verification was used
to avoid second submission from a single participant. A total of
552 respondents participated in this study. 95.3% of them (526
out of 552 people) completed the whole survey, and were
considered for the ultimate statistical analyses. There were 234
males (44.5% out of the sample) and 292 females (55.5% out of
the sample). The mean age of the participants was 32.81
(standard deviation=14.01).
All the study participants were provided with written informed

consent. This project was approved by the Ethics Committee of
the Naval Military Medical University.
2.2. Questionnaires
2.2.1. Demographic questionnaire and income status. The
first section of the survey collected information about demo-
graphic variables, including sex, age, education, occupation,
place of residence, andwhether the participant was the only child.
The participants were asked to evaluate their satisfaction with
income and change of income during outbreak of COVID-19 if
they were non-students. Income satisfaction and income loss was
2

evaluated with 1-5 points. Individuals would score higher if they
were more satisfying with their income and they would score
lower if they had greater income loss because of COVID-19.

2.2.2. Perceived social support scale (PSSS). PSSS was
developed by Jiang[18] to evaluate the family support, friend
support, and other support. The scale contained 12 items, using
Likert 7-level scoring, from 1 point (strongly disagree) to 7 points
(strongly agree). Higher scores indicated better social support
systems. In this study, Cronbach a of PSSS scale was 0.92.

2.2.3. Chinese version of perceived psychological stress
scale (CPSS). Perceived stress scale was compiled by Cohen, and
was translated into Chinese by Yang et al.[19] CPSS had a total of
14 items and each item ranged from 0 points (never) to 4 points
(always). The total score of the scale ranged from 0 to 56 points
and higher scores indicated greater the psychological stress. The
Cronbach a of CPSS was 0.78 in the present study.

2.2.4. Self-rating anxiety scale (SAS). This scale was compiled
by Zung[20] in 1971 and contained 20 items reflecting subjective
feelings of anxiety in the past week. Each item was scored on a 0
to 4 point and the total raw score should be multiplied by 1.25
and then rounded to get the standard score which ranged from 25
to 100. The higher the score, the more anxious one felt.
According to the Chinese norm, the cut-off value of SAS standard
score was 50 points, and 50 to 59 points indicated mild anxiety,
60 to 69 points indicated moderate anxiety, and 69 points or
more indicated severe anxiety. The Cronbach a coefficient of SAS
was 0.93.

2.2.5. The PTSD checklist for DSM-5 (PCL-5). The PTSD
checklist for DSM-5[21] was adopted to assess the participants’
PTSD symptom during the epidemic. The scale had 20 items, each
of which ranged from 0 (not at all) to 4 (very severe), representing
the degree to which a person had been troubled by post-traumatic
stress disorder in the past month. The scale had a total score of 80
points. The higher the score, the stronger the post-traumatic
stress symptom. In this study, the Cronbach a coefficient of
PCL-5 was 0.91.

2.3. Statistical analyses

SPSS version 26 (International Business Machines Corporation,
Armonk, New York, USA) was used for statistical analysis.
Independent-sample t test (two-tailed) and one-way variance
analysis were conducted to compare the psychological responses
between individuals of different demographic characteristics.
Multiple regression analyses were conducted to analyze the link
between income loss, social support, andmental health problems.
The measurement data conformed to the normal distribution,
and expressed as mean (standard deviation).
3. Results

3.1. Demographic characteristics and psychological
impact of the sample

The prevalence of PTSD and anxiety was 23.8% and 19.8%
respectively. Table 1 showed the comparison between groups of
different demographic characteristics in CPSS scores, SAS scores,
PCL-5 scores, and PSSS scores. Respondents from 18 to 29-year
old had statistically significant higher CPSS and PCL-5 scores
than other adult respondents (P< .05), a multiple comparison



Table 1

Demographic characteristics of the participants and differences in mental health states.

Variables n (%) Stress (CPSS) Anxiety (SAS) Post-traumatic stress disorder (PCL-5) Social support (PSSS)

Gender 526 (100%) 23.99 (7.816) 41.52 (10.539) 23.22 (13.708) 58.25 (17.024)
Male 234 (44.5%) 23.53 (8.450) 41.11 (11.390) 23.43 (23.055) 58.03 (17.667)
Female 292 (55.5%) 24.36 (7.262) 41.85 (9.812) 23.05 (13.144) 58.42 (16.520)
t �1.22 �0.79 0.31 �0.26
P .224 .427 .754 .792

Age 526 (100%) 23.99 (7.816) 41.52 (10.539) 23.22 (13.708) 58.25 (17.024)
18-29 270 (51.3%) 26.29 (7.518) 42.44 (11.069) 25.77 (15.384) 58.83 (16.703)
30-49 174 (33.0%) 21.71 (7.052) 40.59 (9.277) 20.32 (11.390) 56.79 (17.671)
>=50 82 (15.6%) 21.24 (8.096) 40.48 (11.109) 21.00 (10.502) 59.43 (16.67)
F 26.55 2.12 9.95 1.00
P <.001 .121 <.001 .370

Only child 526 (100%) 23.99 (7.816) 41.52 (10.539) 23.22 (13.708) 58.25 (17.024)
Yes 227 (43.2%) 25.01 (7.364) 41.48 (10.583) 24.50 (14.182) 59.66 (17.137)
No 299 (56.8%) 23.21 (8.070) 41.55 (10.524) 22.25 (13.279) 57.180 (16.889)
t 2.66 �0.07 1.86 1.66
P .008 .941 .063 .099

Education 526 (100%) 23.99 (7.816) 41.52 (10.539) 23.22 (13.708) 58.25 (17.024)
Until high School 144 (27.4%) 22.85 (8.278) 41.99 (11.025) 21.65 (13.670) 55.05 (19.419)
Undergraduate or above 382 (72.6%) 24.42 (7.603) 41.34 (10.360) 23.81 (13.694) 59.46 (15.890)
t �2.05 0.63 �1.62 �2.43
P .041 .527 .107 .016

Occupation 526 (100%) 23.99 (7.816) 41.52 (10.539) 23.22 (13.708) 58.25 (17.024)
Student 225 (42.8%) 26.27 (7.542) 42.25 (11.313) 26.02 (15.323) 59.43 (16.206)
Unemployed 6 (1.1%) 27.00 (5.020) 43.00 (8.025) 24.33 (10.690) 44.67 (15.680)
Employed 285 (54.2%) 22.07 (7.508) 40.67 (9.625) 20.80 (11.843) 57.65 (17.646)
Retired 10 (1.9%) 25.70 (9.989) 48.40 (15.643) 28.60 (14.661) 56.90 (15.337)
F 13.47 2.46 6.82 1.78
P <.001 .062 <.001 .150

Residential district 526 (100%) 23.99 (7.816) 41.52 (10.539) 23.22 (13.708) 58.25 (17.024)
Hubei Province 83 (15.8%) 24.02 (8.687) 42.35 (11.543) 22.05 (13.901) 58.51 (17.761)
Other Province 443 (84.2%) 23.98 (7.653) 41.36 (10.347) 23.44 (13.677) 58.20 (16.903)
t 0.05 0.78 �0.85 0.15
P .964 .435 .396 .881

CPSS = Chinese version of perceived psychological stress scale, PCL-5 = PTSD checklist for DSM-5, PSSS = perceived social support scale, SAS = self-rating anxiety scale.
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with Bonferroni correction was applied to test; and groups with
different occupation also showed significant difference in CPSS
and PCL-5 scores (all P< .05). Compared with the non-only child
group, the only child group had significantly higher PCL-5 scores
(P< .05). And higher level of education was related with higher
CPSS and PSSS scores (all P< .05). Gender as well as residential
district did not influence social support and psychological
outcome.
3.2. Associations of social support with stress, anxiety,
and PTSD during COVID-19 outbreak

Multiple regressions analysis was conducted with social support
as independent variable, stress, anxiety, and PTSD as dependent
variables after controlling demographic variables. Table 2
showed the associations of social support with psychological
stress, anxiety, and PTSD symptoms for the public during the
regular prevention and control of COVID-19 in China. Results
illustrated that social support was negatively associated with
stress, anxiety and PTSD symptom, indicating the protective
effect of social support on mental health.
3.3. The influence of income on mental health

To explore the influence of income on mental health and to
exclude the influence of occupation, we first coded non-student
3

samples’ occupations into 2 categories. One type was called
“stable occupation” (n=168, 55.8%), for example, workers of
state-owned enterprises, civil servant et al; the other was
“unstable occupation” (n=133, 44.2%), for example, employees
of private enterprises, freelance et al. In China, socioeconomic
situations generally had a great influence on the income of
individuals with unstable occupations but not on individuals with
stable occupations. Independent t test showed that participants
with stable occupation showed less income loss (t=6.14,
P< .001) and were more satisfied with income after COVID-
19 massive outbreak (t=5.50, P< .001).
Figure 1 showed how the psychological responses changed

with social support and income loss. To analyze the association
between income and mental health, multiple regression analyses
was conducted with income loss, income satisfaction, and social
support as independent variable, stress, anxiety, and PTSD as
dependent variables. Demographic variables including the
occupation code were controlled. The results were showed in
Table 3 social support and income loss were dependent predictors
of stress, anxiety, and PTSD. However, the association between
income satisfaction and mental health was not significant.

4. Discussion

This study sought to explore public mental health status during
the “normal prevention and control of COVID-19” in China.

http://www.md-journal.com


Table 2

The association between social support and psychological stress, anxiety, and post-traumatic stress disorder.

Dependent variable Independent variable F P R2 B b t P

Stress (CPSS) Social support 21.285 <.001 0.213 �0.174 �0.378 �9.669 <.001
Anxiety (SAS) Social support 9.818 <.001 0.105 �0.207 �0.334 �8.015 <.001
Post-traumatic stress disorder (PCL-5) Social support 5.683 <.001 0.059 �0.16 �0.199 �4.651 <.001

Sex, age, education, occupation, residential district, and only child were controlled.
CPSS = Chinese version of perceived psychological stress scale, PCL-5 = PTSD checklist for DSM-5, SAS = self-rating anxiety scale.
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Although the breakout of COVID-19 was initially under control
in China, the public still showed high levels of anxiety,
psychological stress, and posttraumatic disorder symptoms, with
the prevalence of 19.8%, 24.7%, and 23.8%, respectively. Age
showed a significant impact onmental health in the present study,
and this result was consistent with previous studies illustrating
the young group (18-29years) were more vulnerable to
psychological disorder compared to the middle aged group
(30-49years) and elder group (>=50years).[1] However, the
present study failed to find a significant different between male
and female participants in mental health problems, which was
different from some other previous studies.[22–24] But there were
other evidences that gender had no impact on mental
health.[25,26] However, considering the imbalance of male
(44.5%) and female ratio (55.5%) in the present study, this
result should be interpreted with caution. Meanwhile, only child
and employment status also linked with mental health, but Hubei
contact history was not related to any type of psychological
problems. There was evidence that being to Wuhan city, the
capital of Hubei province during COVID-19 was related with
more PTSD symptoms, which was different from the current
study.[7] However, considering the time of study, this difference
Figure 1. Change of psychological responses with social support and income lo
represents social support, PTSD (Post-traumatic stress disorder) symptoms, anxie
represents sample sizes; Y-axis (right) represent the scores of scales.
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could be a reflection of the changing situation of epidemic
prevention and control. In fact, at the beginning of the current
study, the public health emergency response level in Hubei
Province had changed from Level-1 to Level-2,[6] indicating the
situation had greatly improved in Wuhan city and Hubei
province.
Using multiple regression analysis, the study showed the

protective effect of social support on mental health, which was in
line with a number of previous studies.[15,27] Furthermore, by
adding the income loss as an independent variable, the study
revealed that income loss was negatively related with mental
health problems and the association was significant even when
social support was added, indicating a separate contribution to
mental health of income loss and social support. This result
illustrated a protective role of keeping stable income during
COVID-19 outbreak. Previous studies had showed that depres-
sion was related with disposable income loss of young mothers
during the financial crisis in Ireland[28] and that income reduction
due to severe acute respiratory syndrome could predict
psychological disorders with an odds ratio of 25.0, which was
the highest among various risk factors.[13] The previous study
had also showed low income was related with mental health after
ss. Bar chart represents number of income loss of different levels; line chart
ty and stress, respectively. X-axis represents levels of income loss. Y-axis (left)



Table 3

The associations between income, social support, and mental health.

Dependent variable Independent variable F P R2 B b t P

Stress (CPSS) Income change 11.128 <.001 0.233 �1.185 �0.155 �2.612 .009
Income satisfaction �0.055 �0.008 �0.136 .892
Social support �0.178 �0.413 �7.843 <.001

Anxiety (SAS) Income change 6.392 <.001 0.139 �1.521 �0.152 �2.425 .016
Income satisfaction �0.851 �0.097 �1.533 .126
Social support �0.171 �0.304 �5.458 <.001

Post-traumatic stress disorder (PCL-5) Income change 3.559 <.001 0.071 �2.138 �0.177 �2.716 .007
Income satisfaction 0.177 0.017 0.255 .799
Social support �0.164 �0.241 �4.156 <.001

Sex, age, education, occupation, residential district and whether is the only child were controlled.
CPSS = Chinese version of perceived psychological stress scale, PCL-5 = PTSD checklist for DSM-5, SAS = self-rating anxiety scale.
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4weeks of quarantine in Austria[29] and our study extended
previous work by adding a dynamic perspective that not only low
income would associated with mental health deficit but income
loss would also related with psychological health. These results
indicated that during “normal prevention and control of COVID-
19”, economic development would be an important factor for
mental health.
The current study found income loss was the risk factor and

social support was the protective factor of mental health during
normal control of COVID-19 and these 2 factors had
independent effects on mental health. In previous studies, social
support was seen as a mediator between economic status and
mental health and happiness. For example, Chu et al[30] showed
that social support played a fully mediating role between family
income and the well-being in senior high school students.
However, in other studies, income not only affectedmental health
through the mediation effect of social support but also had a
direct effect on mental health, indicating the independent effect of
income.[31] In the present study, social support mainly referred to
subjective support and income loss was an objective index, they
might work through different mechanisms. It also should be
noticed that in Chu et al’s[30] study, high school students with no
personal income were researched, and family income and
personal income might have different influence on mental health
for different population.
Limitation of the present study included sampling method and

sample characteristics. On-line survey and snowball sampling
resulted in a biased sample in the present study. For example,
proportions of young individuals and students were high in the
study. Also, as a cross-section study, the casual relationship
among income loss, social support and psychological health
could not be tested. Further studies could explore the direct effect
of income loss and social support on mental health with
psychological experiments or longitude studies.
5. Conclusions

The present research revealed the mental health status in Chinese
general public during the normal control period of COVID-19.
Prevalence of anxiety, PTSD symptoms and stress problems were
relatively high, reaching 19.8%, 23.8%, and 24.7% respectively.
Social support was a protective factor for mental health, and
income change was a risk factor for mental health and had a
separate effect on mental health beyond social support. These
results indicated the importance of economic development and
5

promoting psychological health during the normal control period
of COVID-19.
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