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A B S T R A C T

Background: During the COVID-19 pandemic, numerous studies focused on mental health, but few 
considered both positive and negative aspects within the dual-factor model of psychological well- 
being. In China, a highly populous country, limited evidence exists regarding mental health and 
its associated factors following the surge and decline of COVID-19 cases after the loosening of 
COVID-19 control measures. This study aims to investigate the mental health status of Chinese 
residents in the aftermath of the pandemic and factors influencing positive and negative in
dicators using the System-Based Model of Stress.
Methods: A cross-sectional online survey of 1,026 participants was conducted in China from 
March 2–31, 2023, using quota sampling. Structural equation modeling (SEM) was performed to 
test the conceptual model, where social support, perceived susceptibility, perceived severity, 
pandemic-related events, coping style, and concern about COVID-19 were considered as pre
dictors, and psychological distress and subjective well-being as outcomes.
Results: The results revealed high prevalence rates of psychological distress (23 %) with either of 
anxiety (15 %) or depression (20 %), and poor subjective well-being (23 %) among Chinese 
residents after the COVID-19 pandemic. Social support was negatively correlated with psycho
logical distress, and negative coping style, pandemic-related events, and concern about COVID-19 
were positively correlated with psychological distress. Moreover, social support was positively 
correlated with subjective well-being, and negative coping style and pandemic-related events 
were negatively correlated with subjective well-being.
Conclusions: These findings enhance our understanding of the differing correlates of positive and 
negative mental health, suggesting targeted psychological interventions for post-pandemic and 
future public health events.
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1. Introduction

From the end of 2019 to March 2023, coronavirus disease 2019 (COVID-19), an infectious disease caused by the SARS-CoV-2 virus, 
infected 676,609,955 people and killed 6,881,955 worldwide [1]. The COVID-19 pandemic has had a dramatic negative impact on 
both the physical and mental health of individuals. According to the World Health Organization (WHO), the global prevalence of 
anxiety and depression surged by 25 % in the first year of the pandemic alone [2]. Before 2023, China largely avoided large-scale 
infections through stringent prevention policies. However, in December 2022, facing new variants and increased global travel, the 
Chinese government recognized the need for more comprehensive measures and subsequently loosened its prevention policies, leading 
to an unprecedented COVID-19 outbreak.

1.1. Mental health during COVID-19 pandemic

During the COVID-19 pandemic, the evaluation of the mental health status of individuals and its associated factors during COVID- 
19 has become a focus of interest and research. Most of these studies focused on examining people’s mental health status and its 
associated factors during the COVID-19 outbreak, and there were also some longitudinal studies explored the changes in people’s 
mental health status during the outbreak [3–7]. Extensive research has demonstrated that the COVID-19 pandemic can have various 
degrees of impact on people’s mental health and be associated with more psychological disorders and symptoms such as depression, 
anxiety, post-traumatic stress disorder (PTSD), loneliness, anger, somatic symptoms, and sleep disorders [3,4,8,9]. Two of the most 
prevalent psychological distress are anxiety and depression [4]. In addition to having an impact on the negative aspect of mental 
health, studies have shown that COVID-19 significantly influences people’s subjective well-being (SWB) that represents the positive 
aspect of mental health [10,11]. Further, according to the dual-factor model of psychological well-being [12], mental health should be 
conceptualized as being represented by the presence of well-being as well as the absence of ill-being. Besides, the predictors of negative 
mental health are not necessarily the opposite of those associated with positive mental health [13]. Therefore, it is necessary to 
consider both positive and negative indicators of people’s mental health after the pandemic, which could provide a more compre
hensive portrayal of mental health functioning. Moreover, it is worth noting that the impact of pandemics on people’s mental health is 
likely to persist over time. For instance, previous long-term follow-up studies on the mental health of severe acute respiratory syn
drome (SARS) survivors showed that mental problems persisted and remained severe one to four years after the SARS outbreak [14,
15]. However, after a large-scale outbreak of COVID-19, the mental health status of Chinese people as well as the factors associated 
with it remain unclear. Meanwhile, there is a lack of research examining mental health within the dual-factor model of psychological 
well-being. Addressing these gaps, the present study contributes to the existing literature by exploring both negative indicators (i.e., 
depressive symptoms, anxiety symptoms) and positive indicators (i.e., subjective well-being) of mental health, and examining whether 
there are unique and common factors associated with them.

1.2. Associated factors of mental health during the COVID-19 pandemic

During the COVID-19 pandemic, many associated factors of the mental health of the general public were identified, including 
perceived susceptibility [16], perceived severity [16,17], previous diagnosis of COVID-19 [18], drug shortage [19], failure to receive 
timely diagnosis and treatment [19], having a loved one deceased due to COVID-19 [20], and level of concern about COVID-19 [18]. 
According to previous research, negative life events, such as pandemics, natural disasters, and war conflicts, can have a profound and 
long-lasting impact on people’s mental health, leading to a higher prevalence of mental problems [21,22]. Further, Lazarus’ appraisal 
theory indicates that individuals’ cognitive appraisal of stressful events can influence their emotional and behavioral responses [23]. 
Indeed, negative appraisals of traumatic events and pandemics exacerbate mental problems [24]. Recent research also shows that 
individuals’ cognitive appraisals, perceived severity of COVID-19 in particular, are associated with more mental disorders and adverse 
emotional and behavioral responses [25]. Moreover, research on infectious diseases pays more attention to “susceptibility”. There is 
also research suggesting that perceived susceptibility to COVID-19 affects people’s depression [16]. Furthermore, social support and 
coping styles are two well-documented and important factors associated with people’s mental health [26–28]. Studies during the 
COVID-19 pandemic demonstrated the same results, showing that positive coping and social support helped improve the participants’ 
mental health [29,30].

Nevertheless, most previous studies have focused on only a few of these associated factors of people’s mental health during the 
pandemic, and very few have comprehensively investigated the associated factors after the pandemic. According to the System-Based 
Model of Stress proposed by Jiang [31], this study categorized the factors associated with people’s mental health during the COVID-19 
pandemic into the following aspects to explore that associated with people’s mental health after the pandemic: cognitive appraisal 
(perceived susceptibility, perceived severity), negative life events (pandemic-related events), stress response (concern about 
COVID-19), social support, and coping styles. Therefore, to enhance the understanding of the mental impact of the pandemic and to 
enrich the existing relevant research, there is a need for a comprehensive study to explore the factors associated with positive and 
negative indicators of people’s mental health after the pandemic.

1.3. Purpose

As highlighted above, there is a need to examine the mental health status of Chinese residents considering both positive and 
negative aspects of mental health and comprehensively explore its associated factors after the COVID-19 pandemic. Based on the 
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System-Based Model of Stress, the following hypotheses were identified in light of previous studies: (1) perceived susceptibility will 
associate positively with psychological distress and negatively with subjective well-being; (2) perceived severity will associate posi
tively with psychological distress and negatively with subjective well-being; (3) pandemic-related events will associate positively with 
psychological distress and negatively with subjective well-being; (4) concern about COVID-19 will associate positively with psycho
logical distress and negatively with subjective well-being; (5) social support will associate negatively with psychological distress and 
positively with subjective well-being; (6) negative coping style will associate positively with psychological distress and negatively with 
subjective well-being.

2. Methods

2.1. Participants

By using a quota sampling method, only adult residents (aged ≥18 years) who were lived in mainland China and able to provide 
informed consent were recruited in this study. The selection of survey units considered regions with a high cumulative number of 
COVID-19 cases, as well as economic development and geographical distribution. Consequently, five provinces and cities including 
Beijing, Hubei, Guangdong, Heilongjiang, and Yunnan province were selected as the survey units. Moreover, to ensure the repre
sentativeness of the sample, the recruitment process adhered to specific distribution requirements for gender (male: 51 %; female: 49 
%), age (18–39 years: 40 %; ≥40: 60 %), and urban or rural areas (urban residents: 65 %; rural residents: 35 %), aligning with data 
from the Chinese seventh national population census. Specifically, the inclusion criteria were as follows: (1) adult residents aged 18 
years or older; (2) residents who had lived in any one of the five selected provinces and cities (Beijing, Hubei, Guangdong, Hei
longjiang, and Yunnan province) for at least six months; (3) residents who have internet access and the ability to read in Chinese.

The target sample size of participants is determined using formula N = Z1-α/2
2 P(1 − P)/d2, in which α = 0.05 and Z1-α/2 = 1.96, and 

the estimated acceptable margin of error for proportion d is 0.10. Based on a previous study, the proportion of Chinese residents with 
mental health symptoms during the COVID-19 pandemic is estimated at 30 % [32]. Thus, at least 81 participants are needed.

2.2. Measures

2.2.1. Socio-demographic information
Participants were invited to report on their gender (0 = male, 1 = female), age, and educational level (1 = high school or vocational 

school or below, 2 = two- or three-year college or associate degree, 3 = four-year college or bachelor’s degree, 4 = master’s degree or 
above).

2.2.2. Coping style
To maintain the feasibility of the questionnaire by keeping it concise, the question measuring coping style was adapted from the 

Simplified Copying Style Questionnaire (SCSQ): “When you encounter difficulties or unhappiness in your daily life, how do you tend to 
cope with them?” [33]. Participants were asked to choose one of the following two options: cope with them positively (for example: 
usually thinking of the good side; being able to put the unhappiness out of your mind as soon as possible; believing that difficulties and 
setbacks can strengthen people; other people can easily make you happy again) (coded as 0); cope with them negatively (for example: 
easily trapped in the memory of difficulties or unhappiness and can not get rid of them; unpleasant things easily causing emotional 
fluctuations; preferring to be alone when encountering problems; often blaming yourself for incompetence and resenting yourself 
when encountering difficulties) (coded as 1).

2.2.3. Cognitive appraisal
This study evaluated two aspects of cognitive appraisal of COVID-19, perceived severity and perceived susceptibility [34]. 

Perceived severity was measured with the question “How severe do you think the infection of COVID-19 has affected you?” It was rated 
on a 5-point scale from 1 (Not severe at all) to 5 (Very severe). Similarly, perceived susceptibility was assessed with the question “How 
likely do you think you are to get COVID-19 if you don’t take personal protective measures?” It was rated on a 5-point scale from 1 
(Extremely unlikely) to 5 (Extremely likely).

2.2.4. Negative life events
In this study, negative life events were assessed by four pandemic-related events. Participants were asked questions on whether 

they or their immediate family had experienced a shortage of medical resources since the COVID-19 prevention and control policy was 
optimized in China (December 7, 2022), whether they had been infected with COVID-19, whether any family member has deceased 
associated with COVID-19 since December 7, 2022, and whether they still have symptoms of COVID-19. Answer choices for all 4 items 
were 0 (No) or 1 (Yes). A total score was summed with a higher score representing that the participant experienced more negative live 
events related to the pandemic.

2.2.5. Stress response
In this study, participants’ stress response to the COVID-19 pandemic was assessed by the question “Are you worried about the 

possibility of a new outbreak of the COVID-19 pandemic caused by virus mutations?” Answer choices for it were 0 (No) or 1 (Yes).
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2.2.6. Social support
Social support was assessed with the Social Support Rate Scale (SSRS) [35], which is widely used in China. The SSRS measures 

social support levels across three dimensions: objective support (three items on the living conditions in the past year, problem-solving 
channels in emergencies, and the sources of psychological comfort in emergencies), subjective support (four items on the number of 
friends who can offer support and assistance, relationship with neighbors, relationship with colleagues, and the level of support from 
family members), and social support utilization (three items on the way one expresses when in trouble, the way one seeks help when in 
trouble, and the willingness of participation in group activities). Items 1 to 4 (the number of friends who can offer support and 
assistance, the living conditions in the past year, relationship with neighbors, relationship with colleagues) and 8 to 10 (the way one 
expresses when in trouble, the way one seeks help when in trouble, the willingness of participation in group activities) were rated on a 
4-point scale ranging from 1 (representing no support) to 4 (representing the most support). Item 5 (the level of support from family 
members) was the total score of 5 subitems that were rated on a 4-point scale ranging from 1 (None) to 4 (Full support). Items 6 and 7 
(problem-solving channels in emergencies, and the sources of psychological comfort in emergencies) scored 0 if the answer was “No 
source”, and if the answer was “The following sources”, corresponding scores on account of their listed sources were given. The total 
social support score was the sum of the scores for the 10 items, and the score for each dimension was the sum of the scores for the 
corresponding items, with higher scores indicating a higher level of support or support utilization. In the current sample, Cronbach’s 
alpha coefficient and McDonald’s omega coefficient for the total scale were 0.87 and 0.84, respectively.

2.2.7. Psychological distress
Symptoms of anxiety were assessed using the Generalized Anxiety Disorder 7 (GAD-7) [36], a 7-item tool developed to assess the 

severity of anxiety symptoms according to the Diagnostic and Statistical Manual of Mental Disorders (DSM). Participants were asked, 
for example, how often they have been bothered by problems such as “feeling nervous, anxious or on edge” and “not being able to stop 
or control worrying” over the past two weeks. The items are rated on a frequency scale from 0 (Not at all) to 3 (Nearly every day), and 
the individual item scores were summed to obtain a total score, with the following cut-off points: 5 for mild, 10 for moderate, and 15 
for severe levels of anxiety symptoms. The 10-point cut-off was used in the current study to define having anxiety symptoms. Thus, a 
score less than 10 was considered not having anxiety symptoms (coded as 0), and a score greater than 10 was considered having 
anxiety symptoms (coded as 1). In the current sample, Cronbach’s alpha coefficient and McDonald’s omega coefficient for this scale 
were 0.85 and 0.86, respectively.

Symptoms of depression were measured with the Patient Health Questionnaire 9 (PHQ-9) [37]. The PHQ-9 uses the DSM diagnostic 
criteria to assess the severity of depressive symptoms occurring over the previous two weeks, with nine self-reporting items on a 
frequency scale from 0 (Not at all) to 3 (Nearly every day). Participants were asked, for example, how often they have been bothered by 
problems such as “little interest or pleasure in doing things” and “feeling down, depressed, or hopeless” over the past two weeks. The 
individual item scores were summed to obtain a total score, with the following cut-off points: 5 for mild, 10 for moderate, 15 for 
moderately severe, and 20 for severe levels of depressive symptoms. The 10-point cut-off was used in the present study to define having 
depressive symptoms. Thus, a score less than 10 was considered not having depressive symptoms (coded as 0), and a score greater than 
10 was considered having depressive symptoms (coded as 1). In the current sample, Cronbach’s alpha coefficient and McDonald’s 
omega coefficient were for this scale 0.84 and 0.84, respectively.

2.2.8. Subjective well-being
Subjective well-being was evaluated through a single-item inquiry “How happy do you feel?”, which required participants to 

indicate their level of happiness. It was rated on a 5-point scale from 1 (Very unhappy) to 5 (Very happy) [38]. In this study, the first 
and second options were regarded as poor subjective well-being, and the rest of the options were regarded as good subjective 
well-being. The single-item measure of subjective well-being has shown satisfactory reliability and validity in previous research [39].

Anxiety, depression, and subjective well-being were used as dichotomous variables for calculating prevalence and conducting Chi- 
square tests, and as continuous variables in structural equation modeling (SEM).

2.3. Procedures

The research was conducted shortly after the pandemic subsided. Given the circumstances, including time and financial con
straints, an online survey was chosen to enhance the sample’s representativeness and ensure timely data collection. This cross- 
sectional study was conducted from March 2–31, 2023, using the Wenjuanxing platform, a commercial survey platform with a 
sample pool of more than 6 million people from a wide range of provinces. Based on the sample requirements, the platform sent 
targeted research invitations to recruit participants through their website or WeChat official account. A pre-survey was then 
administered to screen respondents who approximately matched the study’s gender, age, and regional sampling criteria. Residents 
who met all the inclusion criteria were subsequently invited to participate in this study. During the data collection process, some 
system settings on the platform have been designed to ensure data quality: (1) each electronic device could only fill out the ques
tionnaire once; (2) the questionnaires completed in less than 5 min were regarded as invalid; (3) the time spent on each question of the 
questionnaire should be at least 3 s. To avoid duplications or fraud in the online survey, the platform implemented stringent measures. 
Each account within the sample pool was restricted to a single questionnaire submission, with every account bound to the user’s ID 
number, ensuring the uniqueness of each participant. Additionally, the link to the questionnaire sent to the participants expired 
immediately after submission, further guaranteeing that each person could only complete the survey once. After the preliminary data 
collecting, we implemented rigorous quality control measures to exclude invalid questionnaires that failed length or quality checks. 
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This included eliminating entries completed in less than 5 min and those containing incorrect answers to trap questions. Our final 
dataset comprised 1026 valid responses that met our criteria for reliability and completeness. The mean length of time for participants 
to complete the questionnaire was 841.82 (SD = 498.77) seconds. The study was approved by the Peking University Institutional 
Review Board (IRB00001052-22171). Consent for participation and consent for publication were obtained from the participants. 
Moreover, we followed the STROBE cross-sectional reporting guidelines in this study.

2.4. Data analysis

Firstly, descriptive statistics were presented using means and standard deviations (SD) for continuous variables and proportions for 
categorical variables. Secondly, Chi-square tests and two-sample t tests were performed to explore the relationship between mental 
health status and its possible associated factors. Finally, SEM was performed to analyze the conceptual model, which consisted of seven 
variables: social support, perceived susceptibility, perceived severity, pandemic-related events, coping style, stress response, psy
chological distress (anxiety, depression), and subjective well-being (Fig. 1). Additionally, common method bias analysis were con
ducted to ensure the validity of the results. Data analyses were performed using the Statistical Package for the Social Sciences (SPSS, 
version 26.0) and IBM SPSS AMOS 28.0. All hypothesis tests were two-tailed with α = 0.05.

3. Results

3.1. Common method bias

Because a questionnaire method was used to collect data, which can lead to common method bias, we used the Harman’s one-factor 
test to detect common method bias [40]. The results of principal component factor analysis without rotation showed four factors with 
eigenvalues greater than 1, among which, the variation explained by the first factor was only 23.54 %, which was far less than the 
critical standard of 40 %. Thus, no substantial common method bias existed in this study.

3.2. Descriptive outcomes

A total of 1026 eligible participants were included in this study, with the descriptive outcomes presented in Table 1. In this study, 
the 10-point cut-off was used to define having anxiety or depressive symptoms, and the options “very unhappy” and “unhappy” were 
regarded as poor subjective well-being. Among the participants, 210 individuals (20 %) had depressive symptoms, 154 (15 %) 
experienced anxiety symptoms, and 236 (23 %) reported poor subjective well-being. In sum, 236 participants (23 %) had psychological 
distress with either anxiety or depression, and 236 participants (23 %) had poor subjective well-being.

Of the total sample, 516 participants (50 %) were male, and the mean age was 38.92 (SD = 10.65) years. Age distribution among 
the participants was as follows: 25.93 % were ≤30 years old, 19.69 % were 31–40 years old, 42.59 % were 41–50 years old, 10.92 % 

Fig. 1. The conceptual model of this study.
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were 51–60 years old, and 0.88 % were >60 years old. For educational level, the largest number of participants received a bachelor’s 
degree (611/1026, 60 %), and among the rest, 156 (15 %) attained the education of high school or vocational school or below, 173 (17 
%) obtained a two- or three-year college or associate degree, and 86 (8 %) had the degree of a master or above. Moreover, Table 1
shows descriptive statistics about perceived susceptibility, perceived severity, shortage of medical resources, history of COVID-19 
infection, decease of family member(s) associated with COVID-19, symptoms of COVID-19, coping style, concern about COVID-19, 
and social support.

Table 1 
Descriptive statistics of the 1026 participants.

Variables N %/M±SD

Psychological distress
No 790 77.00
Yes 236 23.00

Depression
No 816 79.53
Yes 210 20.47

Anxiety
No 872 84.99
Yes 154 15.01

Subjective well-being
Good 790 77.00
Poor 236 23.00

The PHQ-9 score (depression) (0–27 points) 1026 6.26 ± 4.62
The GAD-7 score (anxiety) (0–21 points) 1026 4.97 ± 4.05
Subjective well-being (1–5 points) 1026 3.88 ± 0.78
Gender

Male 516 50.29
Female 510 49.71

Age 1026 38.92 ± 10.65
Educational level

High school/vocational school or below 156 15.20
Two-/Three-Year College/associate degree 173 16.86
Four-Year College/bachelor’s degree 611 59.55
Master’s degree or above 86 8.38

Perceived susceptibility of COVID-19
Extremely unlikely 13 1.27
Unlikely 73 7.12
Neutral 107 10.43
Likely 416 40.55
Extremely likely 417 40.64

Perceived severity of COVID-19
Not severe at all 11 1.07
Not very severe 114 11.11
Neutral 324 31.58
Quite severe 459 44.74
Very severe 118 11.50

Shortage of medical resources
No 536 52.24
Yes 490 47.76

History of COVID-19 infection
No 186 18.13
Yes 840 81.87

Decease of family member(s) associated with COVID-19
No 932 90.84
Yes 94 9.16

Symptoms of COVID-19
No 960 93.57
Yes 66 6.43

Concern about COVID-19
No 477 46.49
Yes 549 53.51

Social support score (12–66 points) 1026 41.47 ± 9.37
Subjective support score (8–32 points) 1026 23.86 ± 4.79
Objective support score (1–22 points) 1026 9.74 ± 4.13
Score of social support utilization (3–12 points) 1026 7.88 ± 2.06

Coping style
Cope with them positively 949 92.50
Cope with them negatively 77 7.50
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3.3. Relationship between mental health status and possible associated factors

Tables 2 and 3 show the results of Chi-square tests and two-sample t tests between variables. The rate of having anxiety symptoms 
increased significantly as perceived severity increased (χ2 = 10.33, p < 0.05). Participants who experienced more pandemic-related 
events had a higher rate of depressive symptoms or anxiety symptoms than those who experienced less pandemic-related events 
(depression: χ2 = 15.00, p < 0.01; anxiety: χ2 = 8.94, p < 0.05). Participants who tended to negatively cope with difficulties or 
unhappiness in daily life had a significantly higher rate of depressive symptoms or anxiety symptoms (depression: χ2 = 95.30, p < 
0.001; anxiety: χ2 = 76.96, p < 0.001) or significantly poorer subjective well-being (χ2 = 110.23, p < 0.001) than those who tended to 
positively cope with them. Participants who were concerned about a new COVID-19 outbreak had a significantly higher rate of 
depressive symptoms or anxiety symptoms than those who were not concerned about it (depression: χ2 = 13.44, p < 0.001; anxiety: χ2 

= 15.68, p < 0.001) (Table 2). People who were not experiencing depression or anxiety or poor subjective well-being had significantly 
higher levels of subjective support (depression: t = 8.07, p < 0.001; anxiety: t = 8.80, p < 0.001; poor subjective well-being: t = 12.56, 
p < 0.001), objective support (depression: t = 9.65, p < 0.001; anxiety: t = 9.26, p < 0.001; poor subjective well-being: t = 11.02, p <
0.001), and support utilization (depression: t = 9.15, p < 0.001; anxiety: t = 7.52, p < 0.001; poor subjective well-being: t = 13.31, p <
0.001) than those who were experiencing depression or anxiety or poor subjective well-being (Table 3).

Table 2 
Chi-square tests of potential associated factors of mental health status.

Depression Anxiety Poor subjective well-being

% χ2 p % χ2 p % χ2 p

Overall 20.47 / / 15.01 / / 23.00 / /
Gender

Male 18.41 2.70 0.100 13.37 2.18 0.140 21.90 0.71 0.399
Female 22.55 16.67 24.12

Educational level
High school/vocational school or below 23.08 2.72 0.437 16.67 3.57 0.312 26.28 3.84 0.280
Two-/Three-Year College/Associate degree 22.54 10.40 25.43
Four-Year College/bachelor’s degree 19.97 15.88 22.42
Master’s degree or above 15.12 15.12 16.28

Perceived susceptibility of COVID-19
Extremely unlikely 7.69 6.53 0.163 0.00 8.30 0.081 30.77 3.60 0.463
Unlikely 15.07 10.96 17.81
Neutral 28.04 22.43 27.10
Likely 19.71 15.38 24.28
Extremely likely 20.62 13.91 21.34

Perceived severity of COVID-19
Not severe at all 27.27 5.67 0.225 18.18 10.33 0.035 45.45 5.65 0.227
Not very severe 16.67 9.65 20.18
Neutral 18.21 12.04 21.60
Quite severe 21.13 16.56 22.88
Very severe 27.12 22.03 27.97

Shortage of medical resources
No 15.86 14.65 < 0.001 11.38 11.59 0.001 19.78 6.59 0.010
Yes 25.51 18.98 26.53

History of COVID-19 infection
No 20.43 0.00 0.989 15.59 0.06 0.806 28.49 3.87 0.049
Yes 20.48 14.88 21.79

Decease of family member(s) associated with COVID-19
No 19.31 8.33 0.004 14.27 4.36 0.037 22.85 0.13 0.723
Yes 31.91 22.34 24.47

Symptoms of COVID-19
No 20.31 0.22 0.638 14.90 0.15 0.697 22.92 0.06 0.804
Yes 22.73 16.67 24.24

Pandemic-related events
0 14.68 15.00 0.002 8.26 8.94 0.030 22.02 0.99 0.804
1 17.22 13.68 21.70
2 22.76 16.71 24.21
3 33.75 22.50 25.00

Concern about COVID-19
No 15.51 13.44 < 0.001 10.27 15.68 < 0.001 23.06 0.00 0.967
Yes 24.77 19.13 22.95

Coping style
Positive 16.97 95.30 < 0.001 12.22 76.96 < 0.001 19.07 110.23 < 0.001
Negative 63.64 49.35 71.43
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3.4. Associated factors of psychological distress and subjective well-being

A structural equation model was fit to test the effects of social support, perceived susceptibility, perceived severity, pandemic- 
related events, coping style, and concern about COVID-19 on psychological distress and subjective well-being. The model with con
trol variables was also evaluated, in which three commonly recognized determinants of mental health, age, gender, and educational 
level, were incorporated as control variables. However, the inclusion of these control variables did not substantively alter the results, 
and the model fit decreased compared to the model without control variables. Therefore, the model without control variables was 
selected. The final model reflected acceptable model fit: χ2(23) = 105.21; CFI = 0.974; TLI = 0.937; RMSEA = 0.059, 95 % CI = [0.048, 
0.071]; SRMR = 0.025. Parameter estimates are presented in Table 4 and Fig. 2. The results showed a negative and significant as
sociation between social support and psychological distress (β = − 0.40, p < 0.001) and a positive and significant association between 
negative coping style (β = 0.22, p < 0.001) or pandemic-related events (β = 0.11, p < 0.001) or concern about COVID-19 (β = 0.18, p 
< 0.001) and psychological distress. Moreover, the analysis showed a positive and significant association between social support and 
subjective well-being (β = 0.53, p < 0.001) and a negative and significant association between negative coping style (β = − 0.19, p < 
0.001) or pandemic-related events (β = − 0.08, p < 0.01) and subjective well-being. However, there was no statistically significant 
association between concern about COVID-19 and subjective well-being. Therefore, hypotheses 1, 2 and 5 should be accepted, and 
hypotheses 3 and 4 should be rejected; hypothesis 6 should be partially accepted. In addition, findings showed that the two most 
important factors associated with people’s psychological distress and subjective well-being were social support and coping style, 
respectively.

4. Discussion

This study found a high prevalence of psychological distress or poor subjective well-being among Chinese residents after the 
COVID-19 pandemic. Nearly a quarter (23 %) of the participants reported psychological distress, among which 210 (20 %) presented 
depression and 154 (15 %) experienced anxiety, and 236 participants (23 %) had poor subjective well-being. For the factors associated 
with people’s mental health status, social support was negatively correlated with psychological distress; negative coping style, 
pandemic-related events, and concern about COVID-19 were positively correlated with psychological distress. Moreover, social 
support was positively correlated with subjective well-being, while negative coping style and pandemic-related events were negatively 
correlated with subjective well-being. Among all the factors, social support showed the strongest association with both psychological 
distress and subjective well-being, followed by coping style as the second most important associated factor.

Table 3 
Two-sample t tests of potential associated factors of mental health status.

Age Subjective support score Objective support score Score of social support utilization

No depression 39.06 ± 10.61 24.45 ± 4.70 10.29 ± 4.12 8.14 ± 2.06
Depression 38.37 ± 10.82 21.55 ± 4.43 7.61 ± 3.43 6.87 ± 1.72
t 0.83 8.07 9.65 9.15
p 0.405 < 0.001 < 0.001 < 0.001
No anxiety 39.17 ± 10.57 24.39 ± 4.66 10.17 ± 4.09 8.07 ± 2.04
Anxiety 37.49 ± 11.04 20.84 ± 4.39 7.28 ± 3.47 6.83 ± 1.85
t 1.80 8.80 9.26 7.52
p 0.072 < 0.001 < 0.001 < 0.001
Good subjective well-being 38.98 ± 10.50 24.81 ± 4.39 10.47 ± 4.02 8.28 ± 1.99
Poor subjective well-being 38.70 ± 11.17 20.66 ± 4.70 7.28 ± 3.51 6.54 ± 1.68
t 0.36 12.56 11.02 13.31
p 0.719 < 0.001 < 0.001 < 0.001

Table 4 
Estimates parameters for the structural equation model.

Model Independent variable Dependent variable Standardized estimate p Hypothesis

H1 Perceived susceptibility of COVID-19 Psychological distress − 0.01 0.715 Rejected
Subjective well-being − 0.02 0.461

H2 Perceived severity of COVID-19 Psychological distress 0.04 0.181 Rejected
Subjective well-being − 0.03 0.237

H3 Pandemic-related events Psychological distress 0.11 < 0.001 Accepted
Subjective well-being ¡0.08 0.003

H4 Concern about COVID-19 Psychological distress 0.18 < 0.001 Partially accepted
Subjective well-being − 0.01 0.799

H5 Social support Psychological distress ¡0.40 < 0.001 Accepted
Subjective well-being 0.53 < 0.001

H6 Coping style Psychological distress 0.22 < 0.001 Accepted
Subjective well-being ¡0.19 < 0.001
Subjective well-being − 0.01 0.799
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4.1. Mental health status in the aftermath of the COVID-19 pandemic

This study found a high prevalence of psychological distress among Chinese residents after the COVID-19 pandemic. Nearly a 
quarter (23 %) of the participants reported psychological distress, among which 210 (20 %) presented depression and 154 (15 %) 
experienced anxiety. The result indicates that the prevalence of psychological distress after the pandemic is lower than that during the 
pandemic, as a meta-analysis found that the prevalence rate was 30 % on average during the COVID-19 pandemic [32]. However, the 
prevalence in this study was much higher than that before the COVID-19 pandemic, during which the prevalence ranged from 13 % to 
18 % [41]. This is consistent with previous studies on SARS, which found that mental distress levels remained elevated after the SARS 
outbreak [14,15]. One possible explanation for the long-term impact of the pandemic on people’s mental health is that during the 
pandemic, people’s main concern was about the threat to their health and lives, whereas after the pandemic, other concerns, regarding 
complications of COVID-19 and financial problems for example, may surface [15]. In addition, this study found that 236 (23 %) 
participants had poor subjective well-being after the COVID-19 pandemic, which enhanced the existing body of research on the 
prevalence of poor subjective well-being during/after the COVID-19 pandemic. These findings indicate that the mental problems 
among the Chinese population after the COVID-19 pandemic are still quite severe and underscore the importance of ongoing mental 
health interventions after the pandemic.

It is worth noting that compared to the whole Chinese population, the sample in this study has a higher proportion of younger 
people and more educated people. According to previous research, younger age is identified as a risk factor for poorer mental health, 
and lower-educated people generally present more psychological distress [4,42,43]. Therefore, the results of the prevalence rates of 
depression, anxiety, and poor subjective well-being should be interpreted with caution.

4.2. Associated factors of mental health status

In line with the previous studies [30,44], the current study observed that social support had a positive association with people’s 
psychological distress and a negative association with their subjective well-being. Numerous studies have demonstrated that mental 
disorders and symptoms often arise following disasters and pandemics, which could be exacerbated by feelings of loneliness and lack of 
social support [15,27,45]. This suggests that social support has the potential to alleviate negative psychological symptoms. Besides, 
social support has been shown to enhance people’s resilience and facilitate their recovery and rehabilitation after disasters or post
traumatic conditions [46]. Moreover, social support can help people relieve psychological stress, eliminate psychological barriers, and 
cope with negative events by increasing access to positive resources [47].

As people confront negative life events or various levels of stress, they would either be motivated and perform effectively or 
respond inappropriately and be overwhelmed by the stress. In such circumstances, coping style is a pivotal factor that influences 
people’s mental health [30]. In line with previous research [29], the current study found that coping style was significantly correlated 
with individuals’ mental health status after the COVID-19 pandemic. To be specific, participants who adopted the positive coping style 

Fig. 2. Standardized estimation of the associations of possible associated factors with psychological distress/subjective well-being. Note: The co
efficients in the figures are standardized; ***p < 0.001, **p < 0.01, *p < 0.05.
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exhibited less psychological distress or better subjective well-being, while those who adopted the negative coping style exhibited more 
psychological distress or poorer subjective well-being. The reason may be that the positive coping style (e.g., seeking support to solve 
problems, believing that setbacks can exercise people) is for addressing the stressful events themselves, which helps to eliminate or 
alleviate individuals’ negative emotions timely [48]. The negative coping style (e.g., blaming and denying oneself, avoiding 
communication with others), however, is a short-term approach to stressful events, which is not conducive to effectively addressing the 
underlying issues, and thus tends to provoke or reinforce negative emotions and leads to psychological problems [48]. The results 
suggest that during or after a pandemic, the relevant authorities should pay attention to guiding residents to adopt appropriate and 
positive coping styles and avoid negative coping styles to promote their mental health.

In this study, it was found that among all the associated factors of mental health, social support showed the strongest association 
with both psychological distress and subjective well-being, and coping style was the second most important factor. These suggest that 
the two well-documented and important factors, social support and coping styles, are still essential in the aftermath of the COVID-19 
pandemic and indicate that interventions on the social support people receive and the coping style they adopt should be prioritized to 
promote their mental health during or after a pandemic.

Previous research found that negative appraisals of traumatic events and pandemics can intensify mental problems [24]. In 
particular, perceived severity or perceived susceptibility to COVID-19 has an impact on psychological distress [16,25]. However, 
different from previous studies, this study revealed that people’s cognitive appraisals (perceived severity or perceived susceptibility) of 
COVID-19 were not associated with people’s mental health status (psychological distress or subjective well-being). This discrepancy 
might be explained by the different study periods. The aforementioned studies were carried out during the COVID-19 pandemic, 
whereas the current study was conducted when the COVID-19 outbreak had subsided nationwide and people had been returning to 
normal life. Therefore, the mental health influence related to perceived severity or perceived susceptibility to COVID-19 during the 
pandemic might have diminished.

Consistent with previous studies [21,22], the current study found that negative life events (pandemic-related events) were asso
ciated with people’s mental health status. Specifically, participants who experienced more pandemic-related events suffered from 
more psychological distress or poorer subjective well-being. This is probably because individuals who face negative life events would 
invariably experience adjustment problems, which can lead to a range of psychological distress or a reduced sense of subjective 
well-being [49]. Another explanation may be that the occurrence of negative life events causes people to experience resource loss, such 
as health, work, and money. Thus, according to the Conservation of Resources (COR) Theory, people are likely to suffer from tension 
and stress reactions, leading to poorer mental health status [50]. Moreover, evidence suggests that more frequent exposure to negative 
life events is associated with more symptoms of mental health problems [51]. In addition, this finding indicated that the mental health 
impact of the COVID-19 pandemic on the population could be still exist even after the pandemic has ended. As shown in previous 
long-term follow-up studies on the mental health of SARS survivors, people’s mental problems remained severe one to four years after 
the SARS outbreak [14,15].

Of note, the current study observed that the level of concern about COVID-19 was positively correlated with psychological distress 
(anxiety, depression) rather than subjective well-being. Henning-Smith et al. [18] discovered that individuals with greater concern 
about COVID-19 experienced higher levels of psychological distress (anxiety, depression, loneliness). Consistent with that, our results 
also presented that concern about COVID-19 was positively correlated with psychological distress (anxiety, depression). This may be 
because the activation of the stress response system can alter a person’s emotional state [52]. Under the stress caused by the COVID-19 
pandemic, people may be overly concerned about COVID-19 and experience a wide range of emotions, with anxiety being one of the 
most common ones [52]. Other emotional reactions may include depression, uneasiness, anger, or apathy [52]. However, the lack of 
correlation between people’s concern about COVID-19 and subjective well-being may be because the predictor for stress response is a 
negative one in this research and does not include a positive predictor [13]. These findings suggest that the psychological impact of 
COVID-19 may be more complex than previously understood, and factors associated with positive and negative mental health may be 
different. This indicates that interventions aimed at improving mental health in the aftermath of a pandemic or during similar public 
health events need to be multifaceted. Efforts that solely focus on alleviating distress may not necessarily enhance subjective 
well-being, and vice versa. Additionally, future research can explore these dual pathways further, investigating how specific concerns 
and stressors may differentially impact the two aspects of mental health.

5. Limitations

It is important to note the limitations of the present study. First, the cross-sectional design employed in this study restricts our 
ability to establish causal relationships between people’s mental health status and its associated factors or track changes in mental 
health status over time. Thus, longitudinal studies are recommended in the future to investigate the causal relationship between study 
variables, explore the trajectory of mental health outcomes after the COVID-19 pandemic, and examine the longer-term impact of the 
pandemic on mental health among the general public. Second, while the sample size in our study was adequate for statistical analysis, 
the sample could be subject to selection bias because the online questionnaire was less accessible to certain groups, such as the elderly 
and those uninterested in the research. This may constrain the generalizability of our findings to these populations. For example, the 
proportion of older people in this study was very low (0.88 %), so the results related to the age variable should be interpreted with 
caution. In addition, evidence suggests that older people experience higher morbidity and mortality from COVID-19 than younger 
people, which may cause a greater psychological burden in this population [53,54]. Therefore, given adequate and representative 
research data supplemented with data from older people, future studies could further estimate mental health status and its influencing 
factors after the COVID-19 pandemic among Chinese residents. Third, to enhance the feasibility, subjective well-being and coping style 

Z. Li et al.                                                                                                                                                                                                               Heliyon 10 (2024) e37697 

10 



were measured with a single-item question instead of utilizing a validated scale, which may have resulted in a less precise mea
surement of these variables. Therefore, it is recommended to employ validated scales that are suitable for the Chinese population to 
obtain a more accurate assessment of subjective well-being and coping style in future studies.

6. Conclusion

The results indicated that the mental health impact of COVID-19 persisted, with a high prevalence of mental problems among 
Chinese residents after the COVID-19 pandemic. Furthermore, social support, negative life events (pandemic-related events), and 
coping style were all identified as factors associated with psychological distress and subjective well-being, and stress response (concern 
about COVID-19) was found to be solely associated with psychological distress. In addition, social support was identified as the most 
important associated factor of both psychological distress and subjective well-being, and coping style was the second most important 
associated factor. These findings contribute to the theoretical understanding of how the research variables relate to or affect each 
other, as well as further insights regarding practical implications. First, there is an urgent need for timely and dynamic interventions 
that target high-risk populations, for instance, people with lower social support. Second, the two most important associated factors can 
both be intervened upon, and thus to enhance people’s mental health, it is necessary to strengthen the social support system and 
explore new approaches to delivering social support for the general public during and after pandemics. Besides, the relevant au
thorities should pay attention to guiding residents to adopt appropriate and positive coping styles rather than negative coping styles 
during and after pandemics. Third, since factors associated with positive and negative mental health may differ, targeted interventions 
are needed to address these distinct aspects in the aftermath of a pandemic or during similar public health events.
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