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Abstract
Objective: To explore the relationship between perceived stress and well-being of Chinese people and the mechanism 
underlying the association during the COVID-19 epidemic.

Methods: An online survey was conducted in the general population to (N = 498) using the Chinese Perceived Stress 
Scale, General Well-Being Schedule, Short Dark Triad, and Safety Questionnaire. 

Results: (a) perceived stress was significantly negatively correlated with overall well-being and sense of security, (b) 
sense of security played a partial mediating role between perceived stress and overall well-being, (c) the Dark Triad 
played a moderation role in the path from perceived stress to sense of security. These results provide insight into the 
subjective well-being and underlying psychological processes associated with the perceived stress. The implication of 
these findings were interpreted and discussed.
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Introduction
China was the first country that identified the novel coronavi-
rus disease (COVID-19) which broke out in December 2019. 
And subsequently the World Health Organization (WHO) de-
clared the COVID-19 outbreak an international public health 
emergency on January 30, 2020 [1, 2]. Even though Chinese au-
thorities had imposed lockdown measures in an unprecedented 
effort to contain the COVID-19 outbreak since On January 23, 
China still had born the large burden of morbidity and mortality 
until of midst of February 2020.The outbreak of the epidemic 
has impacted Chinese people physically and psychologically. 
For instance, people in China suffered poor sleep quality, de-
pressive symptoms, and generalized anxiety disorder during the 
COVID-19 epidemic [3]. In the current study, we aimed to ex-
plore the relationship between perceived stress and well-being 
of Chinese people and the mechanism underlying the associa-
tion during the relatively severe period (from February to April 
in 2020).

Perceived stress is defined as the subjective perception of an in-
dividual's internal and external stress events, which can alter a 
person's cognitive function and affect his or her emotional and 
physiological status [4]. Previous studies have shown that people 
with higher stress perceptions, whether elderly or adolescents, 
have worse sleep quality and are more prone to psychological 

problems [5, 6]. Katana and colleagues found perceived stress 
is closely related to positive emotions which has an extremely 
important impact on subjective well-being [7].

Overall well-being (OWB) is an interpretation of quality of life 
based on subjective experience and environmental and personal 
filters [8]. The relationship between well-being and stress has 
been examined both in terms of the negative effects of stress on 
well-being. Some research has demonstrated the negative effects 
of stress on well-being [9-11]. A study of university students 
showed that happiness was significantly and negatively related 
to perceived stress and that happiness was a negative predictor 
of perceived stress [12]. Based on literature reviewing, we pos-
tulated that perceived stress would be negatively correlated with 
overall well-being (Hypothesis 1).

Security as a Mediator 
The sense of security is defined as an actual state of non-threat 
that is subjectively felt by individuals or groups. It is an individ-
ual's premonition of possible danger or risk, which involves a 
sense of strength or weakness when facing troubles [13]. It has 
been argued that the sense of security is a basic notion of people, 
a cognitive response to risk factors in the environment acquired 
by individuals assessing the perception that they may be threat-
ened by realistic stimuli [14].
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According to a survey at the peak of the epidemic, people's feel-
ings of insecurity and negative emotions have been greatly af-
fected by the epidemic [15]. When facing stressful situations, 
individuals are likely to exaggerate the adverse consequences of 
threatening life events, so as to fall into negative emotions such 
as anxiety, worry, decreased sleep quality and depression [16]. 
Besides, an experimental study found lower levels of stress per-
ceptions were associated with higher attachment security scores 
[17]. It is therefore hypothesized that increased perceptions of 
stress would be associated with lower sense of security (Hypoth-
esis 2).

The sense of security is an important component of people's ba-
sic psychological needs, which reflects people's cognition and 
feeling of threats to their survival and safety [18].

Individuals with a strong sense of security do not regard oth-
ers as a threat, nor do they think they will be emotionally hurt 
by others, but actively participate in the relationship with others 
do not experience negative emotions such as isolation, anxiety, 
hostility and pessimism, trust themselves and others more, and 
strive to undertake difficult tasks to achieve higher life goals.

Regarding the relationship between the sense of security and 
subjective well-being, the previous studies demonstrated that 
the higher level of sense of security was associated with high-
er level of subjective well-being. For example, people with low 
sense of security have low interpersonal trust, lack trust in others 
and have difficulty in obtaining stable social connection [15]. 
Another research showed that people's perceived insecurity had 
a negative effect on their perceived happiness at work [19]. In 
a survey conducted in China, the sense of economic securi-
ty was shown to increase the subjective well-being of citizens 

[20]. In addition, a study using a sample of left-behind children 
found that the sense of security not only significantly predicted 
well-being, but also played a fully mediating role in the rela-
tionship between social exclusion and well-being [21]. There-
fore, security may be a bridge that connects the perception of 
stress with the overall well-being of the individuals during the 
COVID-19 pandemic. In other words, the sense of security may 
mediate the relationship between perceived stress and overall 
well-being (Hypothesis 3).

Dark Triad as a Moderator  
According to the Dark Triad theory, Machiavellism is charac-
terized by manipulating others to obtain personal interests, psy-
chopathy is characterized by low anxiety, ruthlessness, impulse 
and antisocial, and narcissism is characterized by high exaggera-
tion, longing for others' appreciation and emphasizing self needs 
[22, 23]. The three "dark" traits share the characteristics of low 
humanity, low virtue, low empathy and interpersonal manipula-
tion. Different personality traits can affect the sense of security 
by strengthening or weakening the individual's perception of 
changes in the external environment. For example, one research 
showed that under the same working conditions, people who are 
high in agreeableness are good at communication, easy to estab-
lish good interpersonal relationships with others, and had lower 
perceived work insecurity [24]. Whereas Dark Triad has nega-
tive impacts on security. A study by Han shows that the higher 
the level of Machiavellian and narcissism, the lower the level 
of interpersonal security. Another study using a sample of Chi-
nese and American teenagers showed that the higher narcissism 
is associated with lower sense of security in social status [25]. 
Thus, we postulated that Dark Triad could modulate the effect 
of perceived stress on the sense of security (Hypothesis 4). The 
hypothetical model of this study was shown in Figure 1.

Figure 1: Hypothetical Model for the Mediating Role of Sense of Security and the Moderating Role of Dark Triad

Materials and Methods
Participants
We have used a sample of 498 participants which consisted of 
393 (78.9%) females and 105 males (21.1%) (Mage = 34.5 years, 
SDage =8.7 years) in an online survey during the COVID-19 
quarantine (February, 2020 to March, 2020) in China. After 
obtaining approval from ethics review board of the Institution, 
the survey was distributed at the beginning of February, 2020 
right after China declared a state of emergency and imple-
mented quarantine measures aimed at preventing the spread of 

COVID-19. Participants were informed that their participation is 
anonymous, they could withdraw from the study at any moment 
and all data would be treated with confidentiality. 

Measures
Chinese Perceived Stress Scale (CPSS)
CPSS is a 14-item, self-report and validated measure, which is 
designed to assess perceived stress [26]. The Chinese version 
was also well validated [27]. Each item was rated on a five-point 
Likert scale (1 = never, and 5 = always). All items are summed 
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Table 1: Descriptive Statistics and Correlations Between the Variables
Descriptive Data and Correlations

M±SD 1 2 3 4 5 6 7
1 Perceived Stress 26.27±6.20 1
2 Sense of Security 51.91±10.42 -0.47** 1
3 Overal Well-Being 76.27±13.51 -0.64** 0.39** 1
4 Dark Triad 69.31±12.42 0.16** 0.03 -0.28** 1
5 Machiavellianism 28.63±5.35 0.19** -0.06 -0.17** 0.67** 1
6 Psychopathy 17.32±6.49 0.20** -0.04 -0.34** 0.83** 0.31** 1
7 Narcissism 23.37±4.83 -0.06 0.20** -0.08 0.71** 0.20** 0.45** 1
** p < 0.01, ** p < 0.05

Analysis of the Mediating Role of Security
The Bias-Corrected Bootstrap method is used to verify the medi-
ation model through Model 4 in the PROCESS macro program. 
Perceived stress is the independent variable, sense of security is 
the mediating variable, and overall well-being is the dependent 
variable. The results are shown in Figure 1. Perceived stress can 

negatively predict overall well-being ( β = -0.59, p < 0.01) and 
sense of security (β = -0.46, p < 0.01); sense of security can pos-
itively predict overall well-being ( β = .11, p < 0.01), indicating 
that the sense of security plays a partial mediating role between 
perceived stress and overall well-being (Figure 2).

to create a total score, ranging from 14 to 70, with higher scores 
representing higher elevations of perceived stress. In this study, 
The CPSS showed adequate internal consistency (α = .84).

General Well-Being Schedule (GWB)
GWB is used to evaluate subjects' statements of well-being [28]. 
Each item was rated on a five-point Likert scale (1 = quite a lot, 
and 5 = none). The higher scores indicate higher overall happi-
ness. The Cronbach’s α was .86 for entire scale in the current 
study.

Short Dark Triad (SD3)
The Dark Triad refers to a cluster of personality traits consisting 
of three mutually independent antisocial personality traits: Ma-
chiavellianism, narcissism, and psychopathy. Jones and Paulhus 
in developed the Dark Triad scale in 2014, which includes three 
Machiavellian, narcissistic, and psychopathic subscales [29]. 
The short dark triad scale was translated and revised by Geng et 
al, and the Machiavellianism subscale had a Cronbach's α coeffi-
cient of 0.700 and a retest reliability of 0.741 at 6-week intervals 
[30]. SD3 consisted of 9 items, all of which were scored on a 
5-point Likert scale, ranging from 1 to 5 points from completely 
disagree to completely agree. The total score ranged from 9 to 
45, with higher scores indicating a higher degree of Machiavel-
lianism. It showed good internal consistency in the current sam-
ple with Cronbach's α = 0.83.

Safety Questionnaire (SQ)
SQ is a 16-item, self-report and validated measure designed to 
assess two factors: (a) interpersonal security, and (b) definite 
control [13]. The sense of interpersonal security factor has 8 
items, mainly involving interpersonal communication and re-
flecting the individual's safety experience; the sense of deter-
ministic control factor also has 8 items, mainly reflecting the 
individual's sense of prediction, certainty and life control. Each 
item was rated on a five-point Likert scale (-2 = very consistent, 
and 2 = very non-compliant). The higher the score, the stronger 
the sense of security experienced. In the present study, the Cron-
bach's α for this sample was 0.88.

Statistical Processing
All the collected data were analyzed and processed using IBM 
SPSS Statistics (version 21) by means of descriptive statistics, 
correlation analysis, mediation effect test, and moderation effect 
test.

Results
Common Method Bias Test
Harman's single factor test is generally used to test the common 
method bias. According to the results, there are 16 factors with 
characteristic roots greater than 1, accounting for 59.23% of the 
total variance. The variance variation described by the first fac-
tor is 11.87%, which is less than 40% of the critical standard. It 
shows that there is no serious common method deviation in the 
data of this study.
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Figure 2: Path Diagram of the Relationship Between Perceived Stress, Sense of Security, and Overall Well-Being

Analysis of the Moderation Effect of the Dark Triad
The model 7 in the PROCESS macro program is used to veri-
fy the moderation model, and the results are shown in Table 2. 
Perceived stress significantly negatively predicts the sense of se-
curity (β= -0.46, p < 0.01), and the interaction term of perceived 
stress and the dark triad significantly predicts the sense of secu-

rity (β = 0 .17, p < 0.01). In addition, perceived stress negatively 
predicts overall well-being (β = -0.59, p < 0.01), and the predic-
tive effect of security on overall well-being is also significant 
(β = 0 .11, p < 0.01). On this basis, the moderated mediating 
effect is established (Table 2).

Table 2: The Moderated Mediation Model

Outcome variable Predictors R R2 F β t
Sense of security 0.51 0.26 34.34**

Gender 0.01 0.27
Age -0.03 -0.80
Perceived stress -0.46 -11.01**
Dark triad 0.10 2.47*
Dark triad * Perceived stress 0.17 3.84**

Overall well-being 0.65 0.42 89.89**
Gender 0.07 1.94
Age 0.26 0.72
Sense of security 0.11 2.86**
Perceived stress -0.59 -14.89**

Note: * p < .05, **p < 0.01

In order to further analyze the moderating effect of the dark tri-
ad, the dark triad scores are divided into two groups according to 
1 SD above the mean and 1 SD below the mean, as shown in Fig-
ure 3. For individuals with higher dark triad scores (M+1SD), 
the negative predictive effect of perceived stress on sense of 
security was significant (β= -0.29, p < 0.01); while individuals 
with lower dark triad scores (M-1SD), the negative predictive 
effect of perceived stress on sense of security is significant
(β= -0.61, p < 0.01).

Figure 3: Simple Slope Analysis

Discussion 
Our findings supported our hypotheses about the significant ef-
fects as well as the direction of effects. The study provided a 
unique way to explain the results within the context of the epi-
demic. Firstly, although females typically tended to report great-
er perceived stress than their male counterparts, according to pri-
or findings, our results showed that there was not significantly 
differences between men and women in the face of COVID-19 
[31]. The reason for this is that previous studies on stress percep-
tion have been conducted in the safer context of everyday life, 
and gender differences are reduced in the face of public health 
events that cause major panic, such as COVID-19.

Hu’s findings suggest that differences about perceived stress 
may partly stem from females simply having more stress ''op-
portunities'' for what methods they use to restore mental balance 
and maintain mental health after a traumatic or stressful experi-
ence [32]. However, because elevated stress levels can inhibit 
perceived stress, future research may be necessary to examine 
the extent to which women are more likely to have their stress 
perceptions become pronounced than their adaptation to stress. 
At what level of stress do they show weakness rather than ad-
aptation?
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Results showed that sense of security partially mediated the rela-
tion between perceived stress and overall well-being, supporting 
our initial conjecture that sense of security is negatively related 
to perceived stress, which in turn is positively associated with 
overall well-being, that is, perceived stress can not only directly 
affect the overall well-being, but also indirectly affect the overall 
well-being through the sense of security. This is consistent with 
the results of previous studies: stress will reduce people's qual-
ity of life and psychological health level and work efficiency. 
Studies have also found that the higher the level of perceptual 
stress, the lower the score of security, both life and work [33]. 
In the light of Ann's definition, security should be understood 
in two perspectives: (1) objective, security is related to exter-
nal, objective factors that are important for a proper life, and (2) 
subjective, it is individual, objective assessment of the state of 
possession or availability of essential goods relating to the indi-
vidual experience [34]. At a subjective level, stress perceptions 
vary according to individual experience and cognitive structure. 
For example, university students have a significantly higher per-
ception of stress in the face of an epidemic due to their lack of 
experience and crisis coping strategies, whereas older people, in 
contrast, have a lower perception of stress and appear more calm 
and collected when an epidemic is raging [35, 36]. As a result, 
when stress is excessive and exceeds the psychological resourc-
es available for stress reduction, the younger cohort will feel less 
secure and less happy. In the context of COVID-19, although the 
development of a vaccine provides some assurance of life safety, 
the capricious, mutating nature of the virus makes it necessary 
for individuals to maintain a state of psychological equilibrium 
[36]. For this reason, those who have a lower perception of stress 
and maintain this healthy state of mind throughout the pandemic 
will not only reduce the stress caused by the mutation and spread 
of the virus, which in turn improves one's overall well-being, but 
will also perform better in everyday life post-pandemic. This is 
especially true given our finding that even after controlling for 
feelings of safety, stress perception remains an important factor 
in prediction.

The Moderating Effect of Dark Triad
Dark triad moderated the effect of perceived stress on sense of 
security. In line with our hypothesis and previous studies, the 
higher level of the dark triad, the safer individuals feel. Dark 
triad was positively associated with sense of security [37, 38]. 
Furthermore, this study also found that the dark triad plays a 
moderation role between perceived stress and sense of security.

Machiavellianism and psychopathic personality traits both play a 
moderation role, while narcissism does not. When the individual 
perceives greater stress, individuals with high Machiavellianism 
and high levels of psychosis have a less degree of security reduc-
tion. This may because Machiavellianism and psychopaths are 
extremely selfish and often pay attention to the threats to them-
selves caused by changes in the external environment [39]. Once 
personal interests are threatened, they will use tactics or extreme 
measures to manipulate others to achieve the purpose of self-de-
fense, and further enhance their sense of security. Narcissists are 
often boastful, arrogant, and blindly optimistic [40]. Therefore, 
when faced with the same stress, their sense of security may not 
be more strongly threatened than other individuals. The results 
of this study show that the three components of the dark triad are 

heterogeneous. Among them, the "dark" Machiavellianism and 
psychopathic personality traits can alleviate the negative impact 
of perceived stress on individual security. In a sense, the two 
have a certain adaptive function.

This study also found that the dark triad plays a moderation role 
between perceived stress and sense of security, among which 
Machiavellianism and psychopathic personality traits both play 
a moderation role. Although the findings showed a significant 
negative correlation between the dark triad itself and overall 
well-being, the interaction effect suggested that the dark triad 
could be combined with perceived stress to maximize sense of 
security. Secondly, the stronger a person's Machiavellian and 
psychopathic state, the less negative the effect of perceived 
stress on sense of security, which broadens the field of related 
research.

In addition, as COVID-19 has a very wide reach, interventions 
for the dark triad may be particularly beneficial in enhancing the 
collective goal seeking of those affected and stimulating a sense 
of community. However, current research does not specifically 
address the measurement constructs of COVID-19, and there-
fore additional research is needed. Furthermore, how can effec-
tive interventions be delivered in isolated social states?

For university students, short online seminars, online counsel-
ling, books, articles and courses on the dark triad and sense of 
safety may be viable alternatives to in-person interventions to 
maintain some sense of well-being in the context of an epidem-
ic. For community residents, active participation in communi-
ty protection and sharing updates about the epidemic may be 
a good approach. However, it is also worth examining whether 
different interventions at different stages of the epidemic's devel-
opment would yield different positive outcomes. For example, 
countries such as the UK, Japan and the USA, which have ex-
perienced multiple waves of the virus with increasing severity, 
have experienced significant success in containing the spread of 
COVID-19 in China. For those countries still experiencing large 
waves of COVID-19, there may be a particular need to intervene 
in the Dark Triad, while those countries that have successfully 
contained the virus could focus on the post-pandemic psycho-
logical topics.

Conclusion 
In summary, this study represented an important step in explor-
ing how perceived stress may be related to overall well-being 
among Chinese during the COVID-19 pandemic. The results 
show that perceived stress can not only directly reduce the 
overall well-being of the individual, but also reduce the overall 
well-being by reducing the individual's sense of security. Sense 
of security serves as one mechanism by which perceived is asso-
ciated with overall well-being, it mediates the influence of per-
ceived stress on overall well-being. In addition, the dark triad 
modulates the effect of perceived stress on the sense of security, 
and people with high levels of dark personality can alleviate the 
negative impact of stress perception on security. Interaction ef-
fects provide positive implications showing that it may be cou-
pled with sense of security to further mitigate the onset of per-
ceived stress while promoting overall well-being.
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Limitation and Future Direction
Our study has several limitations. First, the cross-sectional na-
ture of the study limits causal inference and future research may 
utilize experimental or longitudinal designs to further test the 
given model. This is important given that overall well-being may 
better manifest sometime after the stressful event. Although our 
study was conducted amid an ongoing pandemic, the study did 
not specifically measure variables related to COVID-19. Future 
research may opt to measure COVID-19 specific stressors and 
examine overall well-being when the pandemic passes. Given 
the dynamic development of the pandemic, overall well-being 
after short-term or acute stress response may also yield notewor-
thy findings. Future research can also make the field design tar-
geted interventions for tackling specific areas of concern, such 
as the COVID-19 pandemic, as well as future issues to come.
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