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Abstract 

Objective  Since January 8, 2023, China has managed COVID-19 as a Class-B infectious disease, marking the epi-
demic’s transition to a low-level stage. This study analyzes the relationship between the public’s perceived a commu-
nity with shared future for doctor-patient (PCSF), health self-consciousness, benefit finding, and anxiety in this stage. 
Additionally, it compares changes in these variables across different stages of COVID-19.

Methods  Using a repeated cross-sectional design, three surveys were conducted respectively in three differ-
ent stages of COVID-19 in China. Specifically, the first survey was conducted in Beijing, Dalian, Zhengzhou, Heihe, 
and Shangrao from November 13 to 20, 2021 in the outbreak stage of COVID-19, yielding 1,252 valid responses 
out of 1,534 collected questionnaires. The second survey was conducted in Dalian, Zhengzhou, Heihe, Shangrao, 
and Lanzhou from December 1 to 19, 2021 in the stable stage of COVID-19, with 872 valid responses obtained 
from 1,075 collected questionnaires. The third survey was conducted in Beijing, Dalian, Zhengzhou, Heihe, Shangrao, 
Lanzhou, and Chengdu from January 29 to February 4, 2023 in the low epidemic level stage of COVID-19, achieving 
2,113 valid responses from the 2,461 questionnaires collected.

Results  Unlike in the outbreak stage but similar to the stable stage, the public’s anxiety, health self-consciousness 
and benefit finding decreased while PCSF was improved in the low epidemic level stage. Consistent with both the 
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outbreak and stable stage, PCSF, health self-consciousness, benefit finding, and anxiety showed positive correla-
tions in the low epidemic level stage, with health self-consciousness partially mediating the positive impact of PCSF 
on benefit finding. Unlike in the stable stage but similar to the outbreak stage, anxiety did not moderate the relation-
ship between PCSF and health self-consciousness in the low epidemic level stage.

Conclusions  The public’s health self-consciousness, benefit finding, and anxiety decreased, while PCSF increased 
in the low epidemic level stage. Furthermore, PCSF had a greater impact on benefit finding, and anxiety’s impact 
on health self-consciousness was significantly reduced. Across different stages of COVID-19, PCSF directly increased 
benefit finding and also enhanced benefit finding by improving health self-consciousness. Thus, comprehensive 
intervention measures are beneficial in the low epidemic level stage.

Keywords  Perceived a community with shared future for doctor-patient, Benefit Finding, Health self-consciousness, 
Anxiety

Introduction
Background
Corona Virus Disease 2019 (COVID-19) is a global 
public health issue [1]. Ensuring life safety and physi-
cal health has become the primary goal for both doc-
tors and patients [2]. This epidemic has made the public 
deeply feel the vulnerability of life and the importance 
of health [3]. High-frequency health communication 
during the epidemic significantly enhanced the public’s 
awareness of epidemic prevention and control as well 
as their medical knowledge reserve [4].

Typically, health-conscious individuals are more 
aware of and concerned about their own health, tak-
ing steps to ensure it and taking responsibility for 
both their own and others’ health [5, 6]. One study 
has shown that COVID-19-related prevention aware-
ness is linked to a healthy lifestyle [7]. While the epi-
demic has heightened public health self-consciousness, 
it has also brought many negative psychological issues, 
such as anxiety, depression, and fear [8]. Anxiety is a 
common psychological stressor during the epidemic 
[9–12]. Coronavirus anxiety is positively correlated 
with depression, generalized anxiety, and stress [13]. 
However, negative experiences can prompt the pub-
lic to reflect on the meaning of life [14]. Meaning in 
life involves understanding the significance of one’s 
existence and realizing one’s goals and missions [15]. 
Although participants experienced anxiety, panic, and 
limitations during the epidemic, they sought new per-
spectives and creating meaning from these negative 
events [16]. Even after achieving meaning, they con-
tinue searching for it [17]. Studies indicate that disease 
prevention measures like social distancing and wear-
ing masks do not reduce subjective well-being but may 
instead enhance it [18]. The meaning of life mitigates 
the negative impact of painful events experienced [19]. 
Consequently, the epidemic has had positive effects on 
increasing appreciation of life, promoting interpersonal 
relationships, and improving health, which is known 

as benefit finding [20]. In this study, benefit finding is 
defined as the perception of benefit from a particular 
adversity experience.

Furthermore, negative emotions brought by COVID-
19 also inspired social support and solidarity [21]. To 
effectively respond to the epidemic, the concept of a 
community with a shared future for mankind has been 
advocated [22]. Since the fight against COVID-19 began, 
the Chinese government has implemented integrated 
management of public health, medical care, economy, 
transportation, education, and other areas [23], fully 
demonstrating the values of this concept [24]. China’s 
epidemic prevention and control policies have protected 
populations from five global COVID-19 waves, avoiding 
widespread infection with the original strain and delta 
variant [25]. This concept has proved to be a powerful 
strategy in dealing with COVID-19, a common enemy 
of both doctors and patients [22]. Chinese medical staff 
have shown great professional dedication, volunteering to 
work under dangerous and overloaded conditions to treat 
COVID-19 patients [26]. Public sympathy for doctors 
has increased due to positive media coverage and public 
opinion on the hard work [27]. The doctor-patient rela-
tionship has been rapidly evolved into a community with 
a shared future for doctor-patient [9], where both doctors 
and patients understand the disease consistently, share 
efforts in dealing with the disease, and jointly bear the 
responsibility for treatment outcome [9]. In coping with 
COVID-19, the public has developed a deeper respect for 
the dedication and professional ability of medical staff, 
gradually realizing the significance of their joint efforts.

The first survey conducted by our research took place 
in the outbreak stage of COVID-19. The second survey 
followed immediately after 21 consecutive days (3 weeks) 
without new confirmed cases in the city, which is defined 
as the stable stage of COVID-19 [9]. As the virus con-
tinues to evolve, the Omicron variant has demonstrated 
reduced pathogenicity and toxicity along with enhanced 
immune escape ability [28, 29], leading to a higher 
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likelihood of asymptomatic or mild upper respiratory 
tract infection symptoms after human infection [30, 31]. 
Starting from mid-November 2022, the Chinese govern-
ment adjusted COVID-19 response measures. A survey 
showed that anxiety prevalence among college students 
was 12.7% within one month of China’s release of the new 
ten measures to optimize the implementation of outbreak 
prevention and control (December 31, 2022-January 7, 
2023), consistent with or lower than finding from previ-
ous studies [32–35]. During this period, self-reported 
COVID-19 infection rates exceeded 80.2%, with 80.8% 
of students having recovered [35]. Subsequently, starting 
January 8, 2023, China classified COVID-19 as a Class-B 
infectious disease, and the risk of reinfection shortly after 
recovery was reduced due to antibodies protection [36–
38]. The epidemic in China transitioned to a low-level 
stage [39]. The third survey was conducted from January 
29, 2023, to February 4, 2023, known as the low epidemic 
level stage of COVID-19 [39], which was conducted 
immediately after COVID-19 was classified as a Class-
B infectious disease with a steady decline in epidemic 
across the country. Many people had recovered from the 
infection and developed neutralizing antibodies in this 
stage. Consequently, the public’s psychological state dur-
ing this period may differ from that observed before the 
policy adjustment.

Our previous research has established that the com-
mon goal of doctors and patients is health, which is the 
premise for meaning in life [9]. Additionally, it has found 
that there is a positive correlation between PCSF, ben-
efit finding, health self-consciousness, and anxiety in 
the outbreak stage and the stable stage of COVID-19 
[9]. However, the long-term sustainability of the positive 
effects of COVID-19 remains uncertain, [40]. necessitat-
ing more longitudinal studies to explore emotional and 
behavioral responses during the epidemic [41]. A longi-
tudinal study focusing on European healthcare workers 
in the outbreak stage revealed that higher levels of ben-
efit finding reduced the bivariate correlation with post-
traumatic stress syndrome over the study period [42]. 
Similarly, research involving Chinese students showed 
an increasing trend in deriving meaning from negative 
experiences in the outbreak stage of COVID-19 com-
pared to the preceding three months [43]. Additionally, 
during and three months after the outbreak, initial and 
increased meaning creation from negative experiences 
predicted less psychological distress, including depres-
sion, anxiety, and stress [43]. However, there has been 
limited research focusing on the new model of doctor-
patient solidarity in the context of COVID-19, examining 
longitudinal changes in its relationship with anxiety, ben-
efit finding, and health self-consciousness. The relation-
ship and changes between PCSF, benefit finding, health 

self-consciousness, and anxiety are not clear yet at pre-
sent after China’s classification of COVID-19 as a Class-
B infectious disease. Given the potential prolonged low 
epidemic level stage of COVID-19, investigating these 
factors during this period will offer valuable insights into 
enhancing doctor-patient relationships, improving health 
literacy, and promoting positive psychology. Therefore, 
our study aims to analyze the relationship between PCSF, 
health self-consciousness, benefit finding, and anxiety in 
the low epidemic level stage of COVID-19 and compar-
ing the changes of these factors in different periods.

Theory
Self-Determination Theory (SDT) explores human moti-
vation and personality within the social context based 
on experience. It distinguishes motivation by levels of 
autonomy and control. SDT originated from experiments 
examining the effects of external rewards on intrin-
sic motivation [44]. The core of SDT is the idea of three 
basic psychological needs: competence, autonomy, and 
relatedness. Social environmental factors and individual 
causal orientation work together to enhance intrinsic 
motivation and facilitate the internalization of extrinsic 
motivation by satisfying these needs. The SDT model, 
proposed by Gagne and Deci [45], suggests that autono-
mous motivation at work is influenced by independent 
variables such as social environmental factors (work con-
tent, work situation, and work atmosphere) and individ-
ual differences (causality orientation). This autonomous 
motivation in turn, directly affects outcomes such as job 
performance (complexity, creativity, and organizational 
citizenship behaviors), subjective well-being, organiza-
tional trust, commitment, and job satisfaction.

When individuals prioritize extrinsic goals, they often 
feel controlled by their pursuits, whereas prioritizing 
intrinsic goals tends to foster greater autonomy. Mana-
gerial support for autonomy enhances employees’ satis-
faction with their needs for competence, autonomy, and 
relatedness, resulting in higher job satisfaction, improved 
performance, and greater well-being [46, 47]. In this 
study, the dynamic changes of the epidemic are con-
sidered social environmental factors that influence the 
internalization of the public’s extrinsic motivation. The 
competency needs for both doctors and patients can be 
met through their cooperation and interaction. Patients 
may perceive their contribution to the treatment process, 
while doctors can recognize the value of their profes-
sional competence and skills. This interaction enhances 
patients’ identification with the treatment plan and 
recovery outcome.

Good communication and shared decision-making 
between doctors and patients satisfy patients’ autonomy 
needs, stimulating their enthusiasm and initiative in 
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health behaviors. This enhances individual health aware-
ness and health management concepts. Furthermore, a 
community with shared future for doctor-patient rep-
resents a new concept of interpersonal relationship. 
Essentially, meaning is relational and represents the 
psychological understanding of the various connections 
between things [48, 49]. Studies have shown that inter-
personal relationships are a crucial source of meaning 
in an individual’s life, regardless of cultural background, 
gender, or age [50–52]. Doctors can fulfill patients’ relat-
edness needs by providing care, listening, and support, 
making patients feel respected and values, thereby pro-
moting the establishment of emotional ties and mutual 
trust. Patients are more likely to accept physicians’ sug-
gestions for promoting health and improving quality of 
life based on the trust they have built with them. Com-
pared to the needs for autonomy and competence, the 
need for relatedness may play a more critical role in the 
internalization of extrinsic motivation. Consequently, 
patients’ appreciation and recognition of life’s meaning 
and health’s importance may be heightened by improve-
ments in PCSF and health self-consciousness, thus 
enhancing benefit finding.

SDT comprises four interrelated sub-theories: cogni-
tive evaluation, organic integration, psychological needs, 
and causality orientations. Organismic integration theory 
(OIT) posits that an individual’s self-integration is influ-
enced by the environment and spans a continuum from 
low to high self-determination [53–56]. Depending on 
the level of self-integration, individual motivation mani-
fests in three types: intrinsic motivation, extrinsic moti-
vation, and amotivation. Extrinsic motivation can further 
be categorized into four forms: external regulation, intro-
jected regulation, identified regulation, and integrated 
regulation based on the degree of self-integration. Amid 
the dynamically changing environment of the epidemic, 
individual’s PCSF, health self-consciousness, and benefit 
finding may undergo a process of internalizing extrinsic 
motivation. However, these motivations are susceptible 
to change alongside environmental factors.

Nevertheless, there is a limited number of empiri-
cal studies on the internalization of extrinsic motivation 
in the workplace, primarily due to its dynamic nature, 
which necessitates longitudinal research for thorough. 
Therefore, this study employed a repeated cross-sectional 
design to investigate changes in the internalization of 
extrinsic motivation over time. Moreover, traditional 
work motivation theory posits that individual differences 
are determined by the type and intensity of psychological 
needs. Previous studies have primarily focused on inves-
tigating psychological needs expectations or the inter-
play between psychological needs and job characteristics 
concerning work motivation, job satisfaction, and job 

outcomes [57, 58]. The interactive effects of environmen-
tal factors and individual differences are crucial aspects 
of understanding individual behavior. Consequently, this 
study explicitly included anxiety related to the epidemic 
to examine the interaction between variables. Further-
more, applying SDT to social psychology research repre-
sents an innovative exploration in this field.

Research hypotheses
The prevalence of anxiety varies across geographical 
region, gender, epidemic stage, region, education lev-
els, financial situation, living arrangements, and assess-
ment tool [34, 59]. In the outbreak stage of COVID-19, 
the public may experience heightened anxiety due to the 
uncertainties associated with emergencies [60, 61]. Vari-
ous demographic groups exhibit differing levels of anxiety 
[62–65]. They may become more attentive to individual 
health and enhance their own health self-consciousness 
[65]. However, anxiety may decrease as the epidemic 
gradually stabilizes and individuals adapt more socially. 
Disease-centered health awareness typically focuses on 
responding to and managing disease in the short term, 
rather than being sustained over time [66]. Addition-
ally, our previous research has demonstrated that in the 
outbreak stage of COVID-19, negative experiences of 
COVID-19 may contribute to increased public benefit 
finding [9]. Research indicates that adverse or traumatic 
life events play a pivotal role in fostering "positive psy-
chological change" [67]. Such experiences serve as cata-
lysts for individuals’ long-term personal growth [68]. The 
evaluation of life’s meaning is a crucial metric in assess-
ing positive psychological function [69]. Confronted with 
the challenges posed by the epidemic, some individuals 
have discovered meaning amidst their suffering [70]. In 
the low epidemic level stage of COVID-19, the public 
gradually adapts to the new lifestyle and becomes more 
conscious of their health risks, potentially leading to a 
decrease in reflections on the meaning of life. Besides, 
the epidemic’s impact correlates positively with improved 
public attitudes towards doctors in general [27]. Research 
indicates a positive relationship between the quality of 
the doctor-patient relationship and functional health 
outcomes [71]. The epidemic has heightened public 
awareness regarding the importance of collaborative 
doctor-patient in facing health risks together. In the early 
days of China’s adjustment to epidemic prevention and 
control policies, medical staff faced similar infection risks 
but continue to shoulder heavy medical responsibilities 
under significant pressure [72]. They were acutely aware 
of their responsibility and mission to safeguard people’s 
health and lives, earning them public praise. Therefore, 
the public’s PSCF may increase in the low epidemic level 
stage of COVID-19. This study proposes the following 
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hypothesis1 (H1): In contrast to the outbreak stage of 
COVID-19 and similar to the stable stage of COVID-19, 
anxiety, health self-consciousness, and benefit finding 
may decrease in the low epidemic level stage of COVID-
19, but PCSF may increase.

Our previous studies have consistently shown correla-
tions between health self-consciousness, PCSF, benefit 
finding, and anxiety by this group in the outbreak stage 
or the stable stage of COVID-19 [9]. Although the pub-
lic’s recognition of a community with shared future for 
doctor-patient begins with the epidemic, its significance 
extends beyond immediate response to the epidemic 
[9]. Therefore, the correlation among the public’s PCSF, 
health self-consciousness, benefit finding, and anxiety 
may be maintained in the low epidemic level stage of 
COVID-19. Moreover, the doctor-patient relationship 
has notably improved through the epidemic, character-
ized by patients’ enhanced appreciation of medical staff, 
adherence to medical advice, and solidarity [73–75]. 
Under the influence of the concept of a community with 
shared future for doctor-patient, the public has shifted 
from passive recipients of healthcare services to active 
managers of health. They enhance risk awareness and 
improve self-management behaviors through active par-
ticipation in decision-making [76]. Therefore, PCSF may 
promote health self-consciousness. In responding to the 
epidemic, there is a requirement for interdependence 
among frontline staff and key stakeholder groups (e.g., 
colleagues, organizations, governments, and the public), 
and the solidarity of social groups may imbue life with 
meaningful [77]. Thus, a community with shared future 
for doctor-patient may contribute to enhancing benefit 
finding. A review study has shown a significant yet mod-
est association between the meaning of life and objective 
health indicators [78]. Another study has also estab-
lished a direct link between the meaning of life, health, 
and recovery [79]. When individuals believe they can 
enhance their health through positive behaviors, they 
establish clear goals and diligently pursue them. This sus-
tained effort and the sense of accomplishment derived 
from achieving health goals can also motivate individu-
als to recognize the purpose and meaning of life. Thus, 
enhancing health self-consciousness may serve as the 
intrinsic motivator to enhance benefit finding. The com-
mon goal of doctors and patients is health, which forms 
the foundation of life’s meaning [9]. Therefore, this study 
proposes the hypothesis 2 (H2): Similar to the findings 
from the outbreak stage and stable stage of COVID-19, 
there exists a positive correlation between PCSF, health 
self-consciousness, benefit finding, and anxiety in the low 
epidemic level stage of COVID-19, with health self-con-
sciousness playing a partial mediating role in the positive 
impact of PCSF on benefit finding.

Compared with the outbreak stage of COVID-19, anxi-
ety prevalence increased in the stable stage of COVID-
19 (remission stage) [32]. A review study indicates that 
anxiety remains prevalent among adults for up to three 
months or more after the onset of acute COVID-19 [80]. 
Our previous research has confirmed that some individu-
als may experience delayed mental health recovery dur-
ing the transition from the outbreak stage to the stable 
stage of COVID-19. In the case of high anxiety levels, 
individuals may overlook the positive role of PCSF. Anxi-
ety may become a predominant factor affecting health 
self-consciousness, potentially displacing other influ-
ences including PCSF [9]. However, as the epidemic 
transitions to a low epidemic level, many individuals 
have recovered from infection [35]. Travel and cross-
regional cooperation have become more convenient 
[81], and the public has gained a clearer understanding 
of COVID-19 [72]. These factors may help to reduce the 
public’s anxiety. Therefore, despite the continued asso-
ciations between PCSF, health self-consciousness, and 
benefit finding in the low epidemic level stage of COVID-
19 due to their stability and long-term nature, the over-
all low level of anxiety in the population may neither 
amplify nor diminish the relationship between PCSF and 
health self-consciousness. Therefore, this study proposes 
the hypothesis 3 (H3): Similar to the regression model 
observed in the outbreak stage of COVID-19 and differ-
ent from the model in the stable stage of COVID-19, the 
moderating effect of anxiety in the relationship between 
PCSF and health self-consciousness may be minimal in 
the low epidemic level stage of COVID-19.

Methods
Study design and setting
This longitudinal study aimed to minimize virus expo-
sure risk by utilizing an electronic questionnaire distrib-
uted via the Questionnaire Star platform (https://​www.​
wjx.​cn) in selected cities. Informed consent was obtained 
through preliminary questions, ensuring respondents 
should be 18 years old or above and non-medical staff. 
Those who objected to the informed consent clause 
would be excluded from completing the questionnaire.

The questionnaires were distributed through a con-
venient sampling survey in the outbreak stage of COVID-
19, in the stable stage of COVID-19, and in the low 
epidemic level stage of COVID-19 of the city. The cities 
surveyed were distributed in all directions of China and 
were geographically representative. The first survey was 
conducted in Beijing, Dalian, Zhengzhou, Heihe, and 
Shangrao from November 13 to 20, 2021 in the outbreak 
stage of COVID-19, yielding 1,252 valid responses out of 
1,534 collected questionnaires. The second survey was 
conducted in Dalian, Zhengzhou, Heihe, Shangrao, and 
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Lanzhou from December 1 to 19, 2021 in the stable stage 
of COVID-19, with 872 valid responses obtained from 
1,075 collected questionnaires. The third survey was 
conducted in Beijing, Dalian, Zhengzhou, Heihe, Shan-
grao, Lanzhou, and Chengdu from January 29 to Febru-
ary 4, 2023 in the low epidemic level stage of COVID-19, 
achieving 2,113 valid responses from the 2,461 question-
naires collected. Totally, 320 questionnaires were directly 
judged as invalid by the VIP function of the online ques-
tionnaire platform and automatically eliminate. The 
effective rate was 85.86%. Quality control standards were 
strictly followed in the screening of valid questionnaires.

This study extends the previous research [9]. Patients’ 
answer scenarios were limited to the low epidemic level 
stage of COVID-19. A scenario description was added to 
the items of scales, that is, the new stage of policy opti-
mization (Class B management) for the epidemic pre-
vention and control in 2023. The results of the first and 
second surveys were officially published in September 
2023 [9]. This study focuses on analyzing the third sur-
vey results and comparing them with the first and second 
survey results.

Sample size calculation
The sample size required for this study was calculated 
by G*Power 3.1.9.7 software [82]. Considering that the 
Kruskal-Wallis H-test is a nonparametric test similar to 
one-way analysis of variance [83], the software used the 
ANOVA test method to set the number of groups to 3, 
the effect size f was selected as medium and set to 0.25 
[84], and the significance level (α) was set to 0.05. After 
calculation, the total sample size is required to reach at 
least 252. The sample size collected from all three surveys 
was greater than which required for the theory in this 
study.

Quality control
Quality control standards refer to the previous study 
published by our research group. About 40 items were 
included in each questionnaire of the first and second 
surveys, and questionnaires with a response time of less 
than 200 s were excluded. About 30 items were included 
in each questionnaire of the third survey, and ques-
tionnaires with a response time of less than 150  s were 
excluded. The network IP addresses of the question-
naires were limited to the cities that were surveyed, and 
only respondents located in these cities had access to 
the questionnaires. Questionnaires whose network IP 
address did not match the self-addressed address were 
excluded. For example, if the IP address is Beijing, the 
questionnaire title "Which city am I in now (city name)" 
should be "Beijing". Common sense questions were set as 
screening items, such as ambulance emergency calls, and 

questionnaires with incorrect answers to the screening 
questions were excluded. Reverse scoring questions were 
also included. A unique PIN was created for statistical 
analysis, which consists of the first letter of the respond-
ent’s written name and the last four digits of the mobile 
phone number. It was determined whether the question-
naire was repeated by the same person based on the basic 
personal information (personal identification number, 
IP address, gender, age, and education level), and the 
repeated questionnaires will only recognize the result 
of the first filling. A "trap" question was set up to check 
whether the respondent filled in carefully or not.

Questionnaire composition
The scales adopted in this study were derived from the 
Health Self-Consciousness Scale (HSCS), Perceived 
a Community with Shared Future for Doctor-Patient 
Scale (PCSFS), 7-Item generalized anxiety disorder scale 
(GAD-7) and the Benefit finding scale (BFS), which have 
been previously designed or revised [9]. In the outbreak 
stage and stable stage of COVID-19, the Cronbach’s 
α of GAD-7 was 0.912 and 0.868, the Cronbach’s α of 
HSCS was 0.782 and 0.835, the Cronbach’s α for PCSFS 
was 0.868 and 0.891, and the Cronbach’s α of BFS was 
0.833 and 0.801. In the outbreak stage and stable stage 
of COVID-19, the Kaiser-Meyer-Olkin (KMO) values of 
GAD-7 were 0.925 and 0.901. The KMO values of HSCS 
were 0.680 and 0.722. The KMO values of PCSFS were 
0.736 and 0. 747. The KMO values for BFS were 0.726 
and 0.702. Each scale was measured with good reliabil-
ity and validity in the outbreak stage and stable stage of 
COVID-19.

The first time for questionnaire distribution was 
when the respondents’ city was in the outbreak stage of 
COVID-19. The second time of questionnaire distribu-
tion was when the epidemic in the respondents’ city was 
under control. The third time of questionnaire distribu-
tion was in the low epidemic level stage of COVID-19 
after the optimization and adjustment of the epidemic 
prevention and control policy. The language expressions 
of the three questionnaires were slightly different due 
to the different epidemic situations when they were dis-
tributed. The questions of the scales all added situations 
related to the epidemic. For example, in the first survey, 
the item was revised as "In the outbreak stage of COVID-
19 the current round of the epidemic in my city makes 
me feel tense, anxious, or eager". In the second survey, 
the item was revised as "The epidemic in my city some 
time ago still makes me feel tense, anxious, or eager". In 
the third survey, the item was revised as "The current epi-
demic situation makes me feel tense, anxious or eager in 
the low epidemic level stage of COVID-19".
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When the first and second questionnaires were dis-
tributed, the expressions of BFS and PCSFS were that 
the recurrence of the epidemic made me more aware 
of the significance of learning or working to society; 
the epidemic prevention and control made me realize 
more deeply that coping with the disease requires the 
joint efforts of doctors and patients, respectively. When 
the third questionnaire was issued, the expressions of 
BFS and PCSFS were that experiencing of the epidemic 
made me more aware of the significance of learning or 
working to society; experiencing of the epidemic has 
made me realize more deeply that coping with the dis-
ease requires the joint efforts of doctors and patients. 
In addition to the traditional demographic charac-
teristic variables, the three questionnaires shared the 
following self-designed questions: whether I am vacci-
nated or not; how often I am concerned about the cur-
rent epidemic.

7‑item Generalized Anxiety Disorder scale (GAD‑7)
GAD-7 is widely used in scientific research and clini-
cal practice [85], as well as for measuring anxiety in the 
general population, medical staff, or COVID-19 patients 
during the epidemic [86]. The third survey scale added 
situational limits to the GAD-7 items, which helped to 
remind respondents about the main purpose of this sur-
vey. For example, experiencing the epidemic has made 
me more aware of the significance of my work or studies 
to society. The response options were completely no, a 
few days, more than a week, almost every day, with cor-
responding scores of 0, 1, 2, and 3. GAD-7 for the first 
and second surveys have been published in previous 
research [9].

Benefit Finding Scale (BFS)
The BFS in the third survey was a revised scale after 
each item of the scale that was previously verified by our 
research adjusted the limit of the epidemic restrictions 
[9]. There are three items on the scale: experiencing the 
epidemic has made me more aware of the significance of 
my learning or working to society; experiencing the epi-
demic has made me realize that things are changeable, 
and I have to do something more valuable in the future; 
experiencing the epidemic has made me have a clearer 
plan for the rest of my life, work and study. Reverse scor-
ing questions were adopted in this scale. The answer 
options are sorted in sequence: Fully agree, Moderately 
agree, Uncertain, Moderately disagree, Fully disagree 
with corresponding scores of 5, 4, 3, 2, and 1. The BFS 
for the first and second surveys have been published in 
previous research [9].

Health Self‑Consciousness Scale (HSCS)
The HSCS of the third survey was a revised scale after 
each item of the scale that was previously verified by 
our research adjusted the limit of the epidemic restric-
tions [9]. There are three items on the scale: affected 
by the epidemic, now I pay more attention to personal 
hygiene habits; affected by the epidemic, now I pay 
more attention to a healthy lifestyle; affected by the 
epidemic, now I’m more concerned about my health 
status. Reverse scoring questions were adopted for all 
items of the scale in this paper. The answer options 
are sorted in sequence: Fully agree Moderately agree, 
Uncertain, Moderately disagree, Fully disagree, with 
corresponding scores of 5, 4, 3, 2, and 1. The HSCS for 
the first and second surveys have been published in a 
previous study [9].

Perceived a Community with Shared Future 
for Doctor‑Patient Scale (PCSFS)
The PCSFS of the third survey was a revised scale after 
each item of the scale that was previously verified by 
our research adjusted the limit of the epidemic restric-
tions [9]. There are three items on the scale: experi-
encing the epidemic has made me realize more deeply 
that coping with the disease requires the joint efforts 
of doctors and patients; experiencing the epidemic has 
made me realize more deeply that the common enemy 
between doctors and patients is disease; experiencing 
the epidemic has made me more aware of the limita-
tions of modern medical technology. Reverse scoring 
questions were adopted for all items of the scale in this 
paper. The answer options are sorted in sequence: Fully 
agree Moderately agree, Uncertain, Moderately disa-
gree, Fully disagree, with corresponding scores of 5, 4, 
3, 2, and 1. The PCSFS for the first and second surveys 
has been published in a previous study [9].

Statistical analysis
It requires a segmented test for multiple models to 
establish a moderating model and mediating model 
through SPSS. The plug-in of SPSS can directly ana-
lyze the model of mediation, moderation, or both [87]. 
PROCESS is a percentile Bootstrap method based 
on bias correction. Simple slopes were tested in the 
M ± 1SD case. In this study, the results of the third sur-
vey data were analyzed using model No. 7 of the PRO-
CESS 4.0 version.

All the scales have been validated and applied in 
previous research [9]. However, considering that the 
expression of all scales has been adjusted due to supple-
mentary scenarios, the present study uses exploratory 
factor analysis to explore the dimension division of the 
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scales first through SPSS and then uses confirmatory 
factor analysis to verify whether the model is consistent 
with the hypothesis through SPSSAU.

The results of confirmatory factor analysis by SPSSAU 
are more abundant [88]. Reliability analysis is used to test 
the consistency or reliability of the results obtained from 
the scales. The Cronbach’s α more than 0.7 indicates that 
the reliability of the scales is good. The higher the value of 
the corrected item-total correlation, the more consistent 
the indicator is with the content to be investigated. If the 
indicator is less than 0.3, it is considered that the item is 
not strongly correlated with other items and can be elim-
inated. The principal component analysis was used for 
exploratory factor analysis, and the maximum variance 
method was used for factor rotation. The KMO value 
greater than 0.6 indicates that the data is suitable for fac-
tor analysis. In confirmatory factor analysis, the absolute 
value of standardized loading coefficients for each meas-
urement of the scale is greater than 0.6 and shows signifi-
cance, indicating that the correlation between variables 
is good. The value of average variance extracted (AVE) 
greater than 0.5 and the value of construct reliability (CR) 
greater than 0.7 means that the data for this analysis has 
good aggregation (convergent) validity.

Tested by histogram and P-P diagram test, except 
that the total score of GAD-7 in the outbreak stage of 
COVID-19 was approximately normal distribution, 
the total scores of other scales in the outbreak stage of 
COVID-19, in the stable stage of COVID-19, and the low 
epidemic level stage of COVID-19 were skewed distribu-
tion. When comparing two sets of data, when one of the 
data does not meet the normality, the rank sum test is 
preferred. Count data are expressed as number and per-
centage. Continuous variables are expressed as median 
(interquartile range).

For data with normal distribution, the efficacy of the 
t-test and rank sum test is basically the same. However, 
However, for data with skewed distribution, the rank sum 
test is used. When the normal distribution and homoge-
neity of variance did not meet the requirements of the 
t-test, the Mann-Whitney U test was used to compare 
the two groups. the Kruskal-Wallis H test is an exten-
sion of the Mann-Whitney U test, which applies to the 
assumption that multiple sets of samples do not satisfy 
the normal distribution and homogeneity of variance. 
Jonckheere trend test is also a nonparametric test to test 
whether the distributions of multiple independent sam-
ples from multiple aggregates are significantly different 
and is used to test whether the analysis variables and 
each treatment group have order effects [89]. This study 
considers that there is an order in time between the out-
break stage of COVID-19, the stable stage of COVID-19, 
and the low epidemic level stage of COVID-19, and there 

may be a trend in the degree of impact on society. In this 
case, the Jonckheere trend test may be more effective 
than the Kruskal-Wallis H test. The Bonferroni method is 
used to correct the post hoc pairwise comparison of the 
significance level. Spearman rank correlation test is used 
to analyze the correlation between two variables that do 
not meet the normal distribution.

Results
Reliability and validity analysis
To verify the relationship between variables and factors 
in the new situation, this study used exploratory factor 
analysis and confirmatory factor analysis for the newly 
revised scales. The results of exploratory factor analy-
sis showed that in the outbreak stage of COVID-19, the 
KMO value for GAD-7 was 0.928, the KMO value for 
HSCS was 0.682, the KMO value for CSFS was 0.735, 
and the KMO value for BFS was 0.727. In the stable stage 
of COVID-19, the KMO value for GAD-7 was 0.897, 
the KMO value for HSCS was 0.721, the KMO value 
for PCSFS was 0.746, and the KMO value for BFS was 
0.700. In the low epidemic level stage of COVID-19, the 
KMO value for GAD-7 was 0.895, the KMO value for 
HSCS was 0.724, the KMO value for PCSFS was 0.710, 
and the KMO value for BFS was 0.707. All scales could be 
effectively explained by a valid factor. The total variance 
explained was over 50%. (Table 1)

The results of the confirmatory factor analysis showed 
that the absolute value of the standardized loading coef-
ficients of each measurement item was greater than 0.6 
for all scales in the outbreak stage of COVID-19. The 
AVE of GAD-7 was 0.605, and the CR of GAD-7 was 
0.914. The AVE of HSCS was 0.562, and the CR of HSCS 
was 0.791. The AVE of PCSFS was 0.679, and the CR of 
PCSFS was 0.864. The AVE of BFS was 0.638, and the CR 
of BFS was 0.841. In the stable stage of COVID-19, the 
absolute value of the standardized factor loading coeffi-
cients of the second item in GAD-7 was 0.582, and the 
absolute value of the standardized factor loading coeffi-
cients of the other measurement items was greater than 
0.6. The CR of GAD-7 was 0.873, and the AVE of GAD-7 
was 0.496. The AVE of HSCS was 0.631, and the CR of 
HSCS was 0.837. The AVE of PCSFS was 0.731, and the 
CR of PCSFS was 0.891. The AVE of BFS was 0.574, and 
the CR of BFS was 0.801. In the low epidemic level stage 
of COVID-19, the AVE of GAD-7 was 0.598, and the CR 
of GAD-7 was 0.912. The AVE of HSCS was 0.623, and 
the CR of HSCS was 0.832. The AVE of PCSFS was 0.576, 
and the CR of PCSFS was 0.803. The AVE of BFS was 
0.665, and the CR of BFS was 0.855. The model fitting 
index shows good. (Table 2)

In the outbreak stage of COVID-19, stable stage of 
COVID-19, and low epidemic level stage of COVID-19, 
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the Cronbach’s α of GAD-7 was 0.913, 0.867, and 0. 
912. The Cronbach’s α of HSCS was 0.783, 0.835 and 
0.831. The Cronbach’s α of PCSFS was 0.863, 0.890, and 
0.802. The Cronbach’s α of BFS was 0.836, 0.798, and 
0.838 respectively. The corrected item-total correla-
tion values of all scales were greater than 0.3. Therefore, 

there is a good consistency between the items within 
the scales. (Table 3)

Demographic characteristics of participants
The median age of all respondents in the three stages 
was 33 years. Therefore, the 33-year-old was classified 

Table 1  Exploratory factor analysis of different scales

GAD-7 7-item Generalized Anxiety Disorder Scale, PCSF Perceived a community with shared future for doctor-patient scale, HSCS Health self-consciousness scale, BFS 
Benefit finding scale

Different stages Variables KMO Bartlett’s test Cumulative 
contribution rate of 
variance (%)

In the outbreak stage of COVID-19 GAD-7 0.928 < 0.001 66.116

HSCS 0.682 < 0.001 70.084

PCSFS 0.735 < 0.001 78.553

BFS 0.727 < 0.001 75.808

In the stable stage of COVID-19 GAD-7 0.897 < 0.001 56.666

HSCS 0.721 < 0.001 75.283

PCSFS 0.746 < 0.001 82.019

BFS 0.700 < 0.001 71.310

In the low epidemic level stage of COVID-19 GAD-7 0.895 < 0.001 65.564

HSCS 0.724 < 0.001 74.850

PCSFS 0.710 < 0.001 71.654

BFS 0.707 < 0.001 77.033

Table 2  Confirmatory factor analysis of different scales

GAD-7 7-item Generalized Anxiety Disorder Scale, PCSF Perceived a community with shared future for doctor-patient scale, HSCS Health self-consciousness scale, BFS 
Benefit finding scale

Variable In the outbreak stage of COVID-19 In the stable stage of COVID-19 In the low epidemic level stage of 
COVID-19

Standard factor 
loading coefficient

AVE CR Standard factor 
loading coefficient

AVE CR Standard factor 
loading coefficient

AVE CR

GAD-7(item-1) 0.836 0.605 0.914 0.782 0.496 0.873 0.712 0.598 0.912

GAD-7(item-2) 0.834 0.582 0.831

GAD-7(item-3) 0.695 0.699 0.770

GAD-7(item-4) 0.756 0.668 0.846

GAD-7(item-5) 0.736 0.707 0.762

GAD-7(item-6) 0.837 0.737 0.736

GAD-7(item-7) 0.738 0.737 0.749

HSCS (item-1) 0.770 0.562 0.791 0.755 0.631 0.837 0.777 0.623 0.832

HSCS (item-2) 0.841 0.786 0.811

HSCS (item-3) 0.622 0.840 0.779

PCSFS (item-1) 0.842 0.679 0.864 0.822 0.731 0.891 0.740 0.576 0.803

PCSFS (item-2) 0.838 0.871 0.795

PCSFS (item-3) 0.790 0.872 0.739

BFS (item-1) 0.801 0.638 0.841 0.702 0.574 0.801 0.865 0.665 0.855

BFS (item-2) 0.772 0.729 0.874

BFS (item-3) 0.823 0.836 0.694
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and compared as the median age. In the outbreak stage 
of COVID-19, the median age of respondents was 30 
years old, with more people under 33 years old. In the 
stable stage of COVID-19, the median age of respond-
ents was 32 years old, with a relatively balanced distri-
bution. In the low epidemic level stage of COVID-19, 
the median age of respondents was 36 years old, and 
more people were greater than or equal to 33 years old. 
The ratio between men and women was similar in all 
three stages, with more married respondents. Most of 
them had a junior college education or below. (Table 4)

The influencing factors of anxiety in the outbreak stage 
of COVID‑19, stable stage of COVID‑19 and low epidemic 
level stage of COVID‑19
According to the evaluation and classification standard of 
GAD-7, the total score on the anxiety scale ranges from 

0 to 21. 0 to 4 represents no anxiety, 5 to 9 indicates mild 
anxiety, 10 to 14 indicates moderate anxiety, and more 
than 15 represents severe anxiety [90]. There was a statis-
tically significant difference in the percentage of respond-
ents with moderate to severe anxiety across three stages 
(χ2 = 835.782, p < 0.001). In the stable stage of COVID-
19 and low epidemic level stage of COVID-19, the inci-
dence of no anxiety was higher, accounting for 62.50% 
and 55.09%, and the incidence of severe anxiety was low, 
accounting for 0.23% and 3.93% respectively. In the out-
break stage of COVID-19, the incidence of no anxiety 
was lower, accounting for 16.77%, and the incidence of 
severe anxiety was higher, accounting for 21.88%, com-
pared with the stable stage of COVID-19 and low epi-
demic level stage of COVID-19.

Mann-Whitney U test showed that citizens who were 
worried about being infected had a higher probability 

Table 3  Reliability analysis of different scales

GAD-7 7-item Generalized Anxiety Disorder Scale, PCSF Perceived a community with shared future for doctor-patient scale, HSCS Health self-consciousness scale, BFS 
Benefit finding scale

Different stages Variable Corrected Item-Total 
Correlation

Cronbach’s α if Item 
Deleted

Cronbach’s α

In the outbreak stage of COVID-19 GAD-7 0.674 ~ 0.785 0.895 ~ 0.907 0.913

HSCS 0.554 ~ 0.676 0.645 ~ 0.780 0.783

PCSFS 0.719 ~ 0.751 0.796 ~ 0.828 0.863

BFS 0.688 ~ 0.718 0.763 ~ 0.783 0.836

In the stable stage of COVID-19 GAD-7 0.542 ~ 0.711 0.839 ~ 0.867 0.867

HSCS 0.674 ~ 0.725 0.744 ~ 0.795 0.835

PCSFS 0.763 ~ 0.797 0.831 ~ 0.863 0.890

BFS 0.614 ~ 0.688 0.675 ~ 0.756 0.798

In the low epidemic level stage of COVID-19 GAD-7 0.679 ~ 0.788 0.893 ~ 0.905 0.912

HSCS 0.684 ~ 0.705 0.753 ~ 0.774 0.831

PCSFS 0.638 ~ 0.669 0.707 ~ 0.740 0.802

BFS 0.643 ~ 0.757 0.735 ~ 0.852 0.838

Table 4  Demographic characteristics of participants

In the outbreak stage of COVID-19
N(%)

In the stable stage of COVID-19
N(%)

In the low epidemic 
level stage of COVID-
19
N(%)

< 33 years 827(66.1) 449(51.5) 730(34.5)

≥ 33 years 425(33.9) 423(48.5) 1383(65.5)

Male 660(52.7) 428(49.1) 1025(48.5)

Female 592(47.3) 444(50.9) 1088(51.5)

Married 776(62.0) 613(70.3) 1183(56.0)

Unmarried 476(38.0) 259(29.7) 930(44.0)

High school (Technical secondary school) 
and below

523(41.8) 400(45.9) 455(21.5)

Junior college 494(39.5) 370(42.4) 770(36.4)

Bachelor’s degree or above 235(18.8) 102(11.7) 888(42.0)
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of anxiety than those who were not worried about being 
infected (Z = -9.170, -3.657, and − 8.636, p < 0.001) in the 
outbreak stage of COVID-19, stable stage of COVID-19, 
and low epidemic level stage of COVID-19. Kruskal-Wal-
lis H test showed that the distribution of anxiety among 
those with different levels of concern towards the epi-
demic was not all the same, and the difference was sta-
tistically significant (H = 65.166, 39.397, and 159.970, 
p < 0.001) in the outbreak stage of COVID-19, stable 
stage of COVID-19, and low epidemic level stage of 
COVID-19. After the pairwise comparison of the signifi-
cance level corrected by the Bonferroni method, it was 
found that those who were actively concerned about the 
epidemic had the highest anxiety in the outbreak stage 
of COVID-19. Those who were actively concerned about 
the epidemic had the highest anxiety in the stable stage 
of COVID-19 and low epidemic level stage of COVID-19, 
followed by those who were passively concerned about 
the epidemic, and finally, those who were not concerned 
about the epidemic.

Changes in anxiety, health self‑consciousness, PCSF, 
and benefit finding
The Jonckheere-Terpstra test showed that there were statis-
tically significant differences in anxiety (J = 1,807,451.500, 
p < 0.001), health self-consciousness (J = 2,396,021.500, 
p < 0.001), benefit finding (J = 2,450,084.500, p < 0.001) and 
PCSF (J = 2,893,023.500, p = 0.014) in the outbreak stage of 
COVID-19, stable stage of COVID-19, and low epidemic 
level stage of COVID-19.

After the pairwise comparison of the significance level 
corrected by the Bonferroni method, it was found that 
the differences in anxiety between the outbreak stage 
of COVID-19 and stable stage of COVID-19, the out-
break stage of COVID-19 and low epidemic level stage of 
COVID-19, and stable stage of COVID-19 and low epi-
demic level stage of COVID-19 were statistically signifi-
cant (adjusted p < 0.001). The highest anxiety was found 
in the outbreak stage of COVID-19, followed by the low 
epidemic level stage of COVID-19, and the lowest in the 
stable stage of COVID-19. There was no statistical dif-
ference in health self-consciousness between the sta-
ble stage of COVID-19 and low epidemic level stage of 
COVID-19 (adjusted p = 1.000), but there were statistical 
differences in health self-consciousness between the out-
break stage of COVID-19 and stable stage of COVID-19, 
the outbreak stage of COVID-19 and low epidemic level 
stage of COVID-19 (adjusted p < 0.001). The health self-
consciousness was the highest in the outbreak stage of 
COVID-19 and decreased in the stable stage of COVID-
19 and the low epidemic level stage of COVID-19. There 
was no statistical difference in benefit finding between 
the stable stage of COVID-19 and low epidemic level 

stage of COVID-19 (adjusted p = 1.000), but there were 
statistical differences in benefit finding between the out-
break stage of COVID-19 and stable stage of COVID-19, 
the outbreak stage of COVID-19 and low epidemic level 
stage of COVID-19(adjusted p < 0.001). The benefit find-
ing was the highest in the outbreak stage of COVID-19 
and decreased in the stable stage of COVID-19 and the 
low epidemic level stage of COVID-19. There were no 
statistical differences in PCSF between the outbreak 
stage of COVID-19 and stable stage of COVID-19, the 
stable stage of COVID-19 and low epidemic level stage 
of COVID-19 (adjusted p = 1.000 and p = 0.072), but 
there was a statistical difference in the outbreak stage of 
COVID-19 and low epidemic level stage of COVID-19 
(adjusted p = 0.036). The PCSF was higher in the low epi-
demic level stage of COVID-19, compared with the out-
break stage of COVID-19. H1 is verified.

Correlation among anxiety, health self‑consciousness, 
PCSF, and benefit finding
First of all, the total scores of health self-consciousness, 
anxiety, PCSF, and benefit finding were standardized 
in this study to eliminate the dimensional relationship 
between variables to make the data comparable. Then, 
the Spearman method was used for correlation analysis. 
There was a positive correlation between anxiety, health 
self-consciousness, PCSF, and benefit finding in the out-
break stage of COVID-19 (p < 0.001). There was a positive 
correlation between anxiety, health self-consciousness, 
and PCSF in the stable stage of COVID-19 (p < 0.001 
and p = 0.001), and the correlation coefficient with ben-
efit finding was not statistically significant (p = 0.126). 
There was a positive correlation between health self-con-
sciousness, PCSF, and benefit finding  in the stable stage 
of COVID-19 (p < 0.001). There was a positive correlation 
between anxiety, health self-consciousness, PCSF, and 
benefit finding in the low epidemic level stage of COVID-
19 (p < 0.001).

With the development and control of the epidemic, 
the associations between the public’s anxiety, health self-
consciousness, PCSF, and benefit finding are also chang-
ing. From the outbreak stage of COVID-19, the stable 
stage of COVID-19 to the low epidemic level stage of 
COVID-19, the correlation coefficients between anxiety 
and health self-consciousness gradually decreased, the 
correlation coefficient between anxiety and PCSF did not 
change much, and the correlation coefficient between 
anxiety and benefit finding decreased first and then 
increased; the correlation coefficients between health 
self-consciousness and PCSF changed in a way that first 
decreased and then increased, and the correlation coef-
ficient between health self-consciousness and benefit 
finding decreased first and then slightly increased; the 
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correlation coefficient between PCSF and benefit find-
ing gradually decreased. These changes may be related 
to changes in public awareness of the epidemic, coping 
behavior, and living environment. H2 is verified. (Table 5)

Mediating effect of health self‑consciousness 
between PCSF and benefit finding
The public’s understanding and judgment of objective 
things and phenomena change with the increase of age. 
Social and cultural factors may shape the behavior and 
thinking patterns of individuals of different genders. Dif-
ferent learning stages may have different understandings 
of the world. Marital status is also one of the factors that 
influence the way the public view and deal with things. 
This paper continues to refer to the previous research 
methods of our research and takes age, gender, educa-
tion level, and marriage as control variables [9]. The total 
scores of PCSF, anxiety, health self-consciousness, and 
benefit finding were standardized. Model 7 of the SPSS 
macro program PROCESS was used to test the mediating 
role of health self-consciousness between PCSF and ben-
efit finding, and the moderating role of anxiety between 
PCSF and health self-consciousness. A total of 5000 
repeated sampling tests were conducted and a hypothesis 
test was performed at a 95% confidence interval. PCSF 
was an independent variable, health self-consciousness 
was a mediating variable, anxiety was a moderating vari-
able, and benefit finding was a dependent variable.

When benefit finding was a dependent variable, all three 
models were statistically significant in the outbreak stage 
of COVID-19, stable stage of COVID-19, and low epi-
demic level stage of COVID-19 (R = 0.545, 0.427, 0.325; 
R2 = 0.297, 0.183, 0.106; p < 0.001). In the three stages, R2 
decreases in turn, and the fitting effect of the model on 

the data was gradually poor, indicating that the variables 
of the equation had a worse ability to explain benefit find-
ing. The direct effect values of PCSF on benefit finding 
in the three stages were 0.434,0.329 and 0.281, and the 
confidence intervals were 0.384 to 0.484, 0.264 to 0.393, 
0.236 to 0.326, respectively. The upper and lower limits of 
the confidence interval did not include 0, indicating that 
the partial mediating effect existed (p < 0.001). Therefore, 
PCSF not only positively affected benefit finding directly, 
but also indirectly affected benefit finding through health 
self-consciousness in the outbreak stage of COVID-19, the 
stable stage of COVID-19, and the low epidemic level stage 
of COVID-19. Hypothesis two (H2) is verified. (Table 6)

Moderating effect of anxiety between PCSF and health 
self‑consciousness
When health self-consciousness was the outcome vari-
able, all three models were statistically significant in the 
outbreak stage of COVID-19, stable stage of COVID-19, 
and low epidemic level stage of COVID-19 (R = 0.375, 
0.382, 0.351; R2 = 0.140, 0.146, 0.123; p < 0.001). In the low 
epidemic level stage of COVID-19, R2 decreased and the 
fitting effect of the model on the data was gradually poor, 
indicating that the variables of the equation had a worse 
ability to explain benefit finding. In the outbreak stage of 
COVID-19, the moderating effect (anxiety × PCSF) did 
not exist between PCSF and health self-consciousness 
(p = 0.344), although anxiety had a positive impact on 
health self-consciousness. (Table 7)

The main effect was significant (p < 0.001) before intro-
ducing the moderating effect (anxiety × PCSF) in the 
stable stage of COVID-19. After the introduction of the 
moderating effect, the coefficient of anxiety × PCSF was 
negative, while the coefficient of anxiety was positive, 

Table 5  Correlation analysis of anxiety, HSC, PCSF, and BF

HSC Health self-consciousness, PCSF Perceived a community with shared future for doctor-patient, BF Benefit finding
** : p < 0.01

Anxiety HSC PCSF BF

In the outbreak stage of COVID-19 Anxiety 1.000 0.321** 0.152** 0.251**

HSC 0.321** 1.000 0.222** 0.323**

PCSF 0.152** 0.222** 1.000 0.481**

BF 0.251** 0.323** 0.481** 1.000

In the stable stage of COVID-19 Anxiety 1.000 0.273** 0.111** 0.052

HSC 0.273** 1.000 0.128** 0.174**

PCSF 0.111** 0.128** 1.000 0.355**

BF 0.052 0.174** 0.355** 1.000

In the low epidemic level stage of COVID-19 Anxiety 1.000 0.094** 0.116** 0.150**

HSC 0.094** 1.000 0.341** 0.196**

PCSF 0.116** 0.341** 1.000 0.293**

BF 0.150** 0.196** 0.293** 1.000
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thus the moderating effect played a negative moderating 
role (p = 0.028). Anxiety has a negative moderating effect 
between PCSF and health self-consciousness, indicat-
ing that anxiety will weaken the effect of PCSF on health 
self-consciousness. Anxiety and PCSF have a relation-
ship of substitution on health self-consciousness. When 
anxiety was at a low level (M-1SD), it had a positive 
effect on health self-consciousness (p = 0.040; 95%CI= 
[0.005,0.183]). The simple slope was 0.094. When anxi-
ety was at a medium and a high level, the moderating 
effect was not significant. Anxiety had different effects 
on health self-consciousness at different levels, and the 
moderating effect of anxiety between PCSF and health 
self-consciousness was established. (Table 7)

In the low epidemic level stage of COVID-19, the mod-
erating effect (anxiety × PCSF) did not exist between 
PCSF and HSC (p = 0.849), although anxiety had a posi-
tive effect on HSC (p = 0.001).H3 is verified. (Fig. 1)

In the outbreak stage of COVID-19, for every one-
point increase in PCSF, health self-consciousness 
increased by 0.158 points; for every one-point increase 
in anxiety, health self-consciousness increased by 0.268 
points. In the stable stage of COVID-19, for every one-
point increase in anxiety, health self-consciousness 
increased by 0.251 points; for every one-point increase in 
anxiety × PCSF, health self-consciousness decreased by 
0.071 points. In the low epidemic level stage of COVID-
19, for every one-point increase in PCSF, health self-con-
sciousness increased by 0.340 points; for every one-point 
increase in anxiety, health self-consciousness increased 
by 0.074 points. Thus, compared with the outbreak stage 
of COVID-19 and the stable stage of COVID-19, the 
effect of PCSF on benefit finding increased and the effect 
of anxiety on health self-consciousness decreased in the 
low epidemic level stage of COVID-19. (Table 7)

Finally, the above coefficients are substituted into the 
regression equation to obtain:

Table 6  A test of the mediating effect of HSC between PCSF and BF

HSC Health self-consciousness, PCSF Perceived a community with shared future for doctor-patient, BF Benefit finding
+ : High school includes technical secondary school

Unstandardized 
Coefficients

t p 95% Confidence Interval

B Std. Error Lower level Upper level

In the outbreak stage of COVID-19 Constant -0.169 0.228 -0.741 0.459 -0.616 0.278

PCSF 0.434 0.025 17.092 < 0.001 0.384 0.484

HSC 0.209 0.025 8.461 < 0.001 0.160 0.257

Gender -0.062 0.048 -1.295 0.196 -0.156 0.032

Marriage -0.038 0.068 -0.550 0.583 -0.172 0.097

High school and below+ -0.050 0.074 -0.676 0.499 -0.195 0.095

Junior college -0.002 0.067 -0.030 0.977 -0.133 0.129

Age 0.008 0.007 1.186 0.236 -0.005 0.021

In the stable stage COVID-19 Constant -0.327 0.330 -0.992 0.322 -0.975 0.320

PSCF 0.329 0.033 10.027 < 0.001 0.264 0.393

HSC 0.135 0.032 4.218 < 0.001 0.072 0.198

Gender -0.023 0.064 -0.362 0.718 -0.149 0.102

Marriage -0.344 0.083 -4.138 < 0.001 -0.507 -0.181

High school and below+ 0.269 0.116 2.317 0.021 0.041 0.497

Junior college 0.048 0.104 0.456 0.649 -0.157 0.252

Age 0.009 0.009 1.047 0.295 -0.008 0.027

In the low epidemic level stage COVID-19 Constant -0.146 0.187 -0.780 0.435 -0.512 0.221

PSCF 0.281 0.023 12.239 < 0.001 0.236 0.326

HSC 0.095 0.022 4.323 < 0.001 0.052 0.138

Gender 0.019 0.042 0.463 0.644 -0.062 0.101

Marriage -0.063 0.064 -0.993 0.321 -0.188 0.062

High school and below+ 0.069 0.056 1.223 0.222 -0.041 0.178

Junior college -0.122 0.048 -2.570 0.010 -0.215 -0.029

Age 0.005 0.004 1.205 0.228 -0.003 0.014
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In the outbreak stage of COVID-19: health self-con-
sciousness = -0.748 + 0.158 * PCSF + 0.268 * anxi-
ety + 0.140 * gender + 0.021 * age.
In the stable stage of COVID-19: health self-con-
sciousness = -0.842 + 0.251 * anxiety − 0.071*(anxiety 
× PCSF) + 0.352 * gender + 0.027 * age.
In the low epidemic level stage of COVID-19: health 
self-consciousness = 0.026 + 0.340 * PCSF + 0.074 * 
anxiety.

Discussion
According to SDT, when individuals are in the social 
environment that supports internalization, they are 
more likely to actively absorb external values as part of 
themselves. However, if the internalization process is 
hindered to a certain extent, individuals may only par-
tially absorb extrinsic values, so that the behavior may 

still be under extrinsic control or internalized values 
may be transformed back to a state of extrinsic control. 
This theory will be able to explain the changes in PCSF, 
health self-consciousness, and benefit finding in the 
dynamic changes of the epidemic. Besides, Individuals’ 
PCSF, health self-consciousness, and benefit finding are 
all the results of internalization of extrinsic motivation 
under the same social environment factors. Therefore, 
there may be a correlation between these factors. Indi-
viduals’ perceived support in the external environment 
may further strengthen the perception and recognition 
of the meaning of life and the importance of health, thus 
enhancing their benefit finding. In addition, anxiety may 
be affected by external stress (epidemic) and interact with 
individuals’ PCSF, health self-consciousness, and ben-
efit finding. The introduction of anxiety as a variable to 
study the interaction with environmental factors will help 

Table 7  A test of the mediating effect of anxiety between PCSF and HSC

HSC Health self-consciousness, PCSF Perceived a community with shared future for doctor-patient
+ : High school includes technical secondary school

Unstandardized 
Coefficients

t p 95% Confidence Interval

B Std. Error Lower Bound Upper Bound

In the outbreak stage of COVID-19 Constant -0.748 0.251 -2.974 0.003 -1.241 -0.255

PCSF 0.158 0.028 5.649 < 0.001 0.103 0.212

Anxiety 0.268 0.027 9.919 < 0.001 0.215 0.321

Anxiety × PCSF -0.023 0.025 -0.946 0.344 -0.072 0.025

Gender 0.140 0.053 2.645 0.008 0.036 0.244

Marriage 0.036 0.076 0.476 0.634 -0.113 0.185

High school and below+ 0.033 0.082 0.403 0.687 -0.128 0.194

Junior college 0.070 0.074 0.947 0.344 -0.075 0.216

Age 0.021 0.007 2.891 0.004 0.007 0.035

In the stable stage of COVID-19 Constant -0.842 0.337 -2.501 0.013 -1.503 -0.181

PCSF 0.023 0.034 0.673 0.501 -0.043 0.089

Anxiety 0.251 0.032 7.784 < 0.001 0.188 0.314

Anxiety × PCSF -0.071 0.032 -2.199 0.028 -0.135 -0.008

Gender 0.352 0.065 5.439 < 0.001 0.225 0.479

Marriage -0.132 0.085 -1.541 0.124 -0.299 0.036

High school and below+ -0.197 0.119 -1.660 0.097 -0.430 0.036

Junior college -0.181 0.107 -1.695 0.091 -0.390 0.029

Age 0.027 0.009 3.024 0.003 0.010 0.045

In the low epidemic level stage of COVID-19 Constant 0.026 0.186 0.139 0.889 -0.338 0.390

PCSF 0.340 0.022 15.776 < 0.001 0.298 0.383

Anxiety 0.074 0.023 3.220 0.001 0.029 0.119

Anxiety × PCSF 0.004 0.021 0.190 0.849 -0.036 0.044

Gender 0.036 0.046 0.798 0.425 -0.053 0.126

Marriage -0.055 0.063 -0.872 0.384 -0.178 0.069

High school and below+ 0.071 0.056 1.261 0.207 -0.039 0.181

Junior college -0.021 0.047 -0.442 0.658 -0.113 0.072

Age -0.001 0.004 -0.179 0.858 -0.009 0.008



Page 15 of 21Jing et al. BMC Psychology          (2024) 12:430 	

to better understand the individuals’ psychological state, 
behavioral response, and motivation internalization pro-
cess in different environments.

The influence factors of anxiety in different stages 
of COVID‑19
When a major public health event occurs, the psycho-
logical state of individuals will change with the external 
environment [91]. In the stable stage of COVID-19 and 
in the low epidemic level stage of COVID-19, relatively 
few people experienced anxiety, while in the outbreak 
stage of COVID-19, more people experienced anxiety, 
with higher rates of severe anxiety. Therefore, a devas-
tating and unpredictable epidemic may increase the suf-
fering of many people, at least temporarily [92]. At the 
same time, citizens who feared being infected were more 
likely to experience anxiety during the epidemic. Fear 
of COVID-19 is an independent predictor of general-
ized anxiety symptoms [93]. In particular, preexisting 
anxiety on health may affect emotional and behavioral 
responses to the outbreak of epidemic [41]. In addition, 
those who were actively concerned about the epidemic 
showed higher levels of anxiety in the outbreak stage 
of COVID-19, stable stage of COVID-19, and low epi-
demic level stage of COVID-19. This is because people 
who are anxious about COVID-19 tend to experience a 
series of unpleasant symptoms, which are triggered by 
thoughts or information related to this infectious disease 
[94, 95]. People who spend too much time in the media 
tend to have higher levels of mental anxiety [96]. There is 

a direct link between the level of anxiety and depressive 
symptoms and the average number of COVID-19 cases 
per day [97]. Therefore, it is beneficial to reduce anxiety 
through comprehensive measures such as advocating a 
healthy lifestyle, establishing positive interventions, pro-
viding mental health support, promoting social support, 
and solving economic impacts in the low epidemic level 
stage of COVID-19 [98, 99]. Media reports should not 
overemphasize the negative impact on mental health, 
and individuals’ mental health should be intervened as 
early as possible [92]. Special attention needs to be given 
to those who are worried about the risk of infection or 
actively concerned about the epidemic.

The change of anxiety, health self‑consciousness, PCSF 
and benefit finding in different stages of COVID‑19
Delta variant was the main strain of novel coronavi-
rus circulating in China at the time of the first survey 
(November 2021). However, it was also in Novem-
ber 2021 that the Omicron variant was first discov-
ered in South Africa [100]. The Omicron variant was 
first imported into Hong Kong, China on Novem-
ber 27, 2021, and was first imported into mainland 
China on December 9, 2021. The public’s concerns 
about the pathogenicity of the Delta variant and the 
unknown Omicron variant were superimposed dur-
ing the period of the first survey. The health self-con-
sciousness of respondents was higher in the outbreak 
stage of COVID-19, while it was lower in the stable 
stage of COVID-19 and the low epidemic level stage of 

Fig. 1  Path model examining the moderated mediation effect among benefit finding, health self-consciousness, perceived a community 
with shared future for doctor-patient and anxiety in different stages of COVID-19. a In the outbreak stage. b In the stable stage. c In the low 
epidemic level stage. *p < .05
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COVID-19. Therefore, it should be an immediate initia-
tive of the government to take this opportunity to pro-
mote healthy lifestyles and behaviors.

In addition, the epidemic not only brought negative 
stress but also had a positive change or a buffering effect 
on some people [92]. In this study, the benefit finding 
was also higher in the outbreak stage of COVID-19. The 
epidemic enhanced the public’s appreciation and rever-
ence for life [16]. Uncertainty events tend to arouse the 
public’s attention and thinking, thus increasing their per-
ception and reflection. Studies have shown that the epi-
demic has reawakened Chinese undergraduates to reflect 
on their lives and clarify their life goals and meanings 
[16]. The public’s attention and thinking may accordingly 
decrease as these events no longer exist or their impact 
decreases (e.g., when the epidemic is under control or in 
the low epidemic level stage). Therefore, the meaning of 
life is an important psychological factor to resist trauma 
and cope with disaster [17, 101]. The public should con-
struct and create meaning from negative situations and 
transcend the dilemma in real life in a life course where 
good times and bad times coexist [102]. Individuals 
should maintain this attitude of learning and thinking 
even if these events pass.

Moreover, after the adjustment of the epidemic preven-
tion and control policy, Chinese medical staff have also 
suffered severe attrition due to infection in the treat-
ment of infected patients. However, they showed strong 
psychological quality and emergency response ability 
at critical moments and insisted on protecting the lives 
and health of patients. The positive performance of 
medical staff enhanced the public’s trust and promoted 
their understanding and respect for medical staff. As 
a result, the PCSF was higher in the low epidemic level 
stage. SDT suggests that autonomy support is the basis 
for individuals to transform and integrate external values 
into themselves. In a community with shared future for 
doctor-patient, patients can feel that they are not isolated 
individuals, but partners valued by their doctors. This 
kind of attention and concern makes patients feel that 
their lives are meaningful, then promotes them to face 
the disease and treatment process more actively, thereby 
enhancing the construction of their meaning of life. 
Therefore, this study suggests that the concept of PCSF 
should be promoted and applied in medical education, 
doctor-patient communication, and healthcare services 
as soon as possible.

The mediating role of health self‑consciousness 
between PCSF and benefit finding
Existential anxiety is defined as anxiety caused by failure 
to exert the potential of life. The epidemic may activate 
and maintain existential anxiety or change the pleasure or 

psychological balance of human life, which may change our 
beliefs in the meaning of our existence [103]. The epidemic 
has inspired feelings of a community of shared future among 
the public and also strengthened values of collective inter-
est and individual responsibility. Studies have confirmed 
that there is a positive correlation between the pursuit of 
meaning in life, happiness, life satisfaction, and subjective 
health in a collectivist society [104]. Negative life events are 
often accompanied by fundamental changes in the indi-
vidual value system (view of reality) and the individual’s 
self-experience [105]. In the outbreak stage of COVID-19, 
the public and medical staff’s joint response to the epidemic 
made them pay more attention to their own health, which 
led to an increased benefit finding. In the stable stage of 
COVID-19, the public’s attention to medical staff was corre-
spondingly reduced, and their emphasis on health was also 
reduced, which led to a decreased benefit finding. The third 
survey was conducted after the policy adjustment in the low 
epidemic level stage of COVID-19. The public and medical 
staff have jointly dealt with the challenges and threats of the 
epidemic, and also experienced the process of infection and 
recovery together. This shared experience in turn enhanced 
the public’s concern for self-health and re-understanding of 
the meaning of life. Compared with the outbreak stage of 
COVID-19 and the stable stage of COVID-19, the impact 
of PCSF on benefit finding increased in the low epidemic 
level stage of COVID-19. Thus, PCSF may directly increase 
benefit finding, or indirectly increase benefit finding by 
enhancing health self-consciousness, whether it is in the 
outbreak stage of COVID-19, the stable stage of COVID-
19, or the low epidemic level stage of COVID-19. This result 
reconfirms the stability, longevity, and association between 
PCSF, health self-consciousness, and benefit finding [9]. 
SDT believes that to stimulate public motivation, we should 
transform from the environmental factors that meet the 
three psychological needs of competence, autonomy, and 
relatedness. Unity and mutual assistance are in the common 
interest of all mankind [4]. It requires the joint efforts of 
the government, medical institutions, media, social organi-
zations, and the public to build a community with shared 
future for doctor-patient, including perfecting laws and sys-
tems, improving medical services, and promoting the doc-
tor-patient relationship.

The moderating role of anxiety in the relationship 
between PCSF and health self‑consciousness
In the outbreak stage of COVID-19, anxiety increased due 
to the public’s concern about being infected and excessive 
attention to the epidemic, thereby increasing their attention 
to health self-consciousness. In the stable stage of COVID-
19, the epidemic was effectively controlled, the public’s 
sense of security increased, and concerns and unease about 
the epidemic gradually decreased. As previous studies 
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by this group have found, the removal of the epidemic as 
a risk factor is equivalent to distinguishing the high-level 
and low-level anxiety groups more obviously. That is, there 
is heterogeneity between the two [9]. In the stable stage of 
COVID-19, individuals with lower anxiety may better deal 
with emotions and cognition, and it is easier to realize the 
connection with a community with shared future for doc-
tor-patient, so as to enhance their attention and action on 
their health. Individuals with higher anxiety may pay more 
attention to their own problems and ignore the attention 
and emotional response to PCSF, thus weakening the effect 
of PCSF on health self-consciousness. Therefore, anxiety is 
not always a bad thing [106]. Moderate anxiety can remind 
people to be vigilant and take the necessary precautions 
to protect their health. However, the impact of anxiety on 
health self-consciousness was significantly reduced in the 
low epidemic level stage of COVID-19. This is related to the 
public’s recovery from infection and scientific understand-
ing of the pathogenicity of Omicron. This is because Omi-
cron-infected individuals have significantly lower rates of 
hospitalization and death from the disease compared with 
wild-type, Alpha, and Delta [107]. Therefore, the goals of 
supporting the public in coping with anxiety and enhanc-
ing PCSF are interrelated and mutually reinforcing. At the 
same time, providing psychological support and enhanc-
ing the doctor-patient relationship can better promote the 
development of individuals’ intrinsic motivation.

Conclusion
SDT links social environmental factors with individual 
behavior, providing a basis for intervening environmental 
factors to facilitate the internalization of extrinsic motiva-
tion. In the low epidemic level stage of COVID-19, there 
was a positive correlation between PCSF, health self-con-
sciousness, benefit finding, and anxiety. Compared with 
the stable stage of COVID-19 and the low epidemic level 
stage of COVID-19, the public’s anxiety, benefit finding, 
and health self-consciousness were higher in the outbreak 
stage of COVID-19. In the low epidemic level stage of 
COVID-19, the public’s PCSF had an increased effect on 
the benefit finding, and the effect of anxiety on health self-
consciousness was significantly reduced. The PCSF was 
higher in the low epidemic level stage of COVID-19 than in 
the outbreak stage of COVID-19. The PCSF could directly 
increase benefit finding, or indirectly increase benefit find-
ing by enhancing health self-consciousness, whether it 
is in the outbreak stage of COVID-19, the stable stage of 
COVID-19, or the low epidemic level stage of COVID-
19. Anxiety is more likely to occur in populations who are 
worried about being infected and actively paying attention 
to the epidemic. In the stable stage of COVID-19, a high 
level of anxiety may weaken the effect of PCSF on health 
self-consciousness. Comprehensive interventions such as 

psychological support, gratitude education, and promotion 
of the doctor-patient relationship can better facilitate the 
internalization of individual extrinsic motivation.

Limitation
This group adopted a repeated cross-sectional design 
to conduct a questionnaire survey separately in the out-
break stage of COVID-19, stable stage of COVID-19, and 
low epidemic level stage of COVID-19, to understand 
changes in PCSF, anxiety, health self-consciousness, and 
benefit finding at each of the three time points. However, 
this research method remains weak in terms of its effi-
cacy in exploring causal relationships. In contrast, lon-
gitudinal studies can better reveal causal relationships 
between variables. Moreover, despite of the stability and 
long-term nature of PCSF, health self-consciousness, 
and benefit finding, the explanatory power of PCSF and 
health self-consciousness on benefit finding decreased in 
the low epidemic level stage of COVID-19. This means 
that the public’s benefit finding may be influenced by 
other factors. Therefore, it may be necessary to incorpo-
rate new variables or further improve the PCSFS, HSCS, 
and BFS to ensure the validity of the scale items and the 
comprehensiveness of the measurement, and to enhance 
the explanatory power of relevant models in the low epi-
demic level stage of COVID-19.

Currently, our research group is in the process of fur-
ther optimizing these three scales by increasing the num-
ber of items and dimensions. Last but not the least, there 
were some differences in the demographic characteristics 
of the respondents who were administered the question-
naires in the three stages. Our group had intended to use 
propensity score matching to eliminate the influence of 
confounding factors. However, our research group found 
the results of the multivariate factor analyses without 
propensity score matching were similar to the previous 
research results published by our group, while the results 
of the multivariate factor analyses after propensity score 
matching with severe loss samples were different from 
the previous research results published by our group. 
Therefore, to avoid serious selective bias, our research 
group decided to use the original data after quality con-
trol to analyze it directly. In addition, the results of this 
study rely on self-reported data, which are influenced by 
recall and social expectation bias.
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