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Background: Highly infectious respiratory disease COVID-19 emerged in Wuhan, China,
and spread worldwide. Different measures have been adopted worldwide to contain the
COVID-19, and these measures have various impacts on health-related quality of life
(HRQoL). This study aimed to assess the impact of the COVID-19 pandemic (CP) and
lockdown policy on physical health (PH)—-psychological health (PsH), physical activity (PA),
and overall well-being (OW) in the context of HRQoL, exploring the mediating role of
emotional regulation (ER).

Method: The current study was conducted in two provincial cities of China. An online
survey was conducted in both the cities to collect the data. After quantifying the data, a
total of 2,200 respondents data were analyzed through appropriate statistical techniques.

Results: The study results indicate that CP was found significantly and negatively related
toPH (8 = —0.157,t = 9.444, p < 0.001). A significant relationship was found between
CPandPsH (8 =0.779,t=45.013, p < 0.001). The third prediction revealed a significant
negative relationship between the CP and OW (8 = —0.080, t = 5.261, p < 0.001). The
CP and PA had a significant negative relationship (8 = —0.047, t = 3.351, p < 0.001).

Conclusion: The PH, PsH, and OW of the Chinese people were affected due to the
CP and lockdown measures. It is suggested that ER intervention reduces the negative
psychological impacts for improving quality of life. ER can function one’s sentiments in
their social environment effectively for quality of life.

Keywords: COVID-19, lockdown, HRQoL, emotional regulation, physical health, psychological health, physical
activity, overall well-being
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INTRODUCTION

In early December 2019, in Wuhan, Hubei Province, China,
a highly infectious respiratory disease, that is, Coronavirus
(COVID-19) emerged and extended globally. On March 11, 2020,
this newly emerged viral infection was declared a worldwide
health emergency by World Health Organization (WHO)
(Rogowska et al., 2020). According to the WHO, the COVID-
19 has spread worldwide, and 213 countries are taking multiple
measures to contain the COVID-19 by their governments.
On January 23, 2020, the governments implemented various
measures, such as the lockout of entire cities, travel warning
regulation, and home medical observations to prevent and
control the viral transmission (Anna, 2020). Because of the
threats of COVID-19 pandemic (CP) to health care systems and
society at large, and to reduce the incidence of novel infections
and flatten the COVID-19 infection curve, a global mass home-
confinement directive has been implemented in many countries,
most of which entail social isolation and quarantine. Social
isolation and quarantine can be the main stressors that can lead
to emotional distress and other unpredicted mental health and
psychological consequences (Hossain et al.,, 2020). Pandemics
have different stages and come in waves with various severe
impacts on human health and society. CP is also coming in
waves in which the virus pathogen is becoming more dangerous,
creating pressure on public health facilities worldwide. Many
countries worldwide introduced different policies that include
total lockdown, smart lockdown, health monitor system, and
quarantine to contain the virus (Alwan et al, 2020). Public
health experts review the CP-related lockdown policies (LPs)
daily to ensure public safety (Al Zobbi et al., 2020; Plimper and
Neumayer, 2020).

Studies have reported loneliness, anxiety, boredom, anger,
denial, depression, insomnia, harmful substance use, despair,
self-harm, and suicides in quarantined individuals (Li et al.,
2020; Wang et al, 2020). Furthermore, COVID-19 physical
symptoms (such as cough, hypoxia, and fever) along with side
effects of recommended medicines (corticosteroids) may lead
to more psychological distress and anxiety (Wang et al., 2020).
Researchers reported that various psychiatric disorders could
be found in individuals, for instance, anxiety disorders, self-
blame, guilt, post-traumatic stress disorder, depressive disorders,
delirium, somatic symptoms, panic disorder, psychosis, and
even suicide (Goyal et al., 2020). Furthermore, our findings
are similar in the context of emotional regulation (ER) with
the studies of Li et al. (2021) and Cheng et al. (2006), which
were carried out among the Chinese population and concluded
that socio-behavioral restrictions are negatively associated with
the health-related quality of life (HRQoL). There is also a
negative impact on emotions on time spent under quarantine
measures. It is consistent with previously published work on
the mental health effects of the lockout of COVID-19 (Ozamiz-
Etxebarria et al., 2020). Several studies reported adverse impacts,
such as depression, loneliness, anxiety, and post-traumatic stress
due to the CP. The suddenly declared pandemic has drastic
negative effects on every segment of human society in the
socio-psychological and physical paradigm. Muzi et al. (2021)

conducted a study on Italian adolescents and reported that the
teenagers might have used social media disorder symptoms to
express CP adverse effects. Teenagers during pandemic showed
lower internalizing but higher other issues (such as excessive
drinking and self-destructive behaviors) and more problematic
social media usage than pre-pandemic samples.

COVID-19 Lockdown—Health and
Well-Being

HRQoL, participation in physical activity (PA), and perceived
mental stress among Chinese adults are significantly related to
the CP. Physical inactivity and sedentary sitting time have been
increased during home confinement among Chinese people.
Long-term sitting has also proved to negatively impact well-
being and quality of life (Qi et al, 2020). Lockdown policy
(LP) implementation across China has generated many socio-
psychological problems for the Chinese people in every segment
of their lives. During the period of lockdown, people were
confined to their homes to contain the pathogen. Domestic
confinement has a long-lasting psychological and well-being
effect. Chinese people were confronted by anger, boredom,
and loneliness during home confinement, and psychological
problems, such as depression, stress, and anxiety increased
(Duan and Zhu, 2020). Mental health and quality of life among
Chinese adults have been impacted negatively by the CP (Zhang
and Ma, 2020). Home isolation has adverse socio-psychological
effects on physical and mental health. Long-term isolation causes
negative feelings, cognitive decline, and discomfort (Hawkley
and Capitanio, 2015). The daily routine and lifestyle of Chinese
citizens would inevitably be interrupted by restrictions on
travel and outdoor leisure. Individuals were also less physically
involved, more sedentary, and more depressed, which may pose
severe protection and well-being risks (Chen et al., 2020). HRQoL
has been affected due to the socio-psychological impacts of
COVID-19 and caused a severe threat to global public health
(Tsamakis et al., 2020). People with personality disorders may be
particularly vulnerable to negative psychological impacts of the
CP. ER skills appear to be a potential target for therapies targeted
at reducing negative consequences (Velotti et al., 2021a,b).

COVID-19—Emotional Regulation for
Health and Well-Being

Emotions refer to an event-focused affective state, an intricate
pattern of the reaction involving elements of experience, actions,
and physiology (Sander et al., 2013). The advent of the CP can
exacerbate these two psychological aspects and make people
feel endangered. People interpret risk cognitively and respond
to it emotionally. Risk beliefs are often the source of negative
emotions and psychological distress (Leppin and Aro, 2009). The
social and emotional reaction to the epidemic of COVID-19 is
multidimensional. Furthermore, it depends not just on external
factors but also on personal and innate components (Brooks
et al., 2020). Emotions and feelings play a vital role in response
to the sudden phenomena and reshape our understanding about
how to cope with the negative impacts of different situations
on our socio-psychological and health-related QoL. Emotion
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regulation is helpful in the maintenance of health behavior
during the CP. Positive health behavior through ER is a
catalyst for PA and psychological well-being (Julie, 2020). In
empirical models of well-being, human growth, interpersonal
processes, psychopathology, and decision making, emotions
play a pivotal role (Ekman and Davidson, 1994; Saarni, 2008).
Previous pandemics, such as Ebola, HIN1, and SARS evidence
show that public emotional response is associated with risk
perception (Yang, 2016). During the early stages of the COVID-
19 outbreak in China, a nationwide survey found that ~27.9%
of the participants had depression symptoms, and 31.6% had
anxiety symptoms, which further leads to emotional sensitivity
(Shi et al., 2020). ER is an effective way to maintain healthy
behavior in particular circumstances. ER processes have long
been known as a trans-diagnostic factor in various psychological
problems (Sloan et al., 2017). ER theories indicate that the ability
to control one’s own emotions is necessary for psycho-social
health (Gross and Munoz, 1995). Emotional stability requires
explicit or implicit attempts to control the emotional perception,
expression, length, and magnitude (Gross, 1998). A significant
factor in raising or decreasing the risk of poor physical and PsH
should be controlling feelings when people face the challenges of
the pandemic (Low et al., 2020). PA is a catalyst for healthy living
and plays a pivotal role in preventing different diseases (Saqib
et al., 2020).

Statement of the Study

Significant adverse impacts have been observed due to the CP,
which undermines the overall health and well-being. Preventive
measures, such as home isolation during mandatory lockdown to
contain the pathogen or the virus are used effectively to manage
socio-economic life safely (Holmes et al., 2020). Regulation
of emotion is significant in maintaining psychological and
physical health (PH) during home isolation and lockdown during
the pandemic period. People use emotions to add sense to
their interactions and organize themselves and the people they
communicate with (Duy and Yildiz, 2014). ER is also a vital
principle that allows people to manage their emotional states and
maintain healthy relationships with their environment (Gross,
2013). The CP created a fearful and panicked environment
that has negative socio-psychological impacts on human lives.
Management and regulation of emotions are the best ways to
keep positive attitude and behavior toward a healthy quality of
life. The pandemic created a crisis across the globe, and emotions
are vital to human lives, which give direction to maintain socio-
psychological and PH well-being. This study aimed to assess the
impact of the CP and LP on PH-psychological health (PsH), PA,
and overall well-being (OW) in the context of HRQoL, exploring
the mediating role of ER. HRQoL through a mediating role of
ER during CP explored PH, PsH, PA, and OW. Every person
is experiencing COVID-19 in various ways and has different
emotional reactions to manage OW. Regulation of emotions
applies to people controlling their emotional perceptions and
altering emotional expressions in the face of extreme or negative
feelings, intentional behavioral improvement, and regulation of
affective states (Leahy et al., 2011). It is especially true for those
who have low self-control levels in maintaining their emotions

and have drawn attention to reliance on others to manage their
negative emotions. For persons who tend to emotional control
issues feeling lonely may be extremely motivating. Humans
may be able to express themselves based on the information
they are processing through emotions. The grand theory of
Aristotle proposed that emotions were sentiments associated
with happiness or suffering, such as wrath, joy, fear, love,
hatred, desire, and confidence (Bound, 2018). ER to negate the
negative emotions and prevent psychological issues is the best
way among the masses during the CP (Velotti et al., 2021a,b).
The relationship between different variables of the study has been
shown in Figure 1. The ER strategies have significant impacts
on PH and PsH. ER and physical health well-being have an
essential association under particular circumstances. The CP is
posing a unique circumstance globally, and people are facing
numerous kinds of challenges in every segment of life. In the
paradigm of COVID-19, examining the relationship between ER,
PH, PsH, PA, and OW have vital implications for health and
routine life functioning.

MATERIALS AND METHODS
Study Locale

The present study was conducted in two cities of China; Wuhan,
Hubei Province, and Suzhou, Jiangsu Province, as shown in
Figure 2. The study upheld the standards of the World Medical
Helsinki Policy. Therefore, the Ethical Committee of Soochow
University, Suzhou, Jiangsu and Wuhan Sports University,
Wuhan, Hubei, approved the study.

Participants

The current study population was Wuhan, Hubei Province,
and Suzhou, Jiangsu Province city residents (418) in the cities
during the lockdown period. A convenience sampling method
was used to collect the data by conducting an online survey
in both the cities. A total of 2,280 respondents replied to the
online survey questionnaire. After quantifying the data, a total
of 2,200 respondents from Suzhou (1,034) and Wuhan (1,166)
were included for the final data analysis. The answers of the 80
respondents were excluded because of incomplete information.
According to the table statistics, most of the survey participants
(~53.0%) lived in the Wuhan city, Hubei Province, where the
first lockdown was implemented due to the severity of the CP
and ~47.0% lived in Suzhou city, Jiangsu Province, during the
lockdown period.

Instrument and Data Collection

The impacts of CP and LPs were assessed in the context of
HRQoL in association with ER, PH, PsH, PA, and OW. An
online questionnaire survey method was used to collect the
primary data from the targeted population in both Wuhan and
Suzhou cities. The survey method was used to collect the primary
data in the current study. The questionnaire was developed
after reviewing the variables related to previous research studies
regarding SARS and influenza outbreaks (Rubin et al., 2010). The
questionnaire was pre-tested in both cities (Wuhan and Suzhou)
targeted population before conducting the final survey for data
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FIGURE 2 | Study area.

collection. After pre-testing the questionnaire, some questions
were amended and improved the wording of the comprehensive
questionnaire for getting the best response rate from the study

participants. An online survey was conducted in both Wuhan,
Hubei Province, and Suzhou, Jiangsu Province cities from July 9
to August 10, 2020, to evaluate the CP and LPs and the HRQoL.
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TABLE 1 | Demographic characteristics of the survey participants.

City wise demographics Category Suzhou (N = 1,034) Wuhan (N = 1,166) Overall (N = 2,200)

Age (years) 18-24 316 (30.56%) 514 (44.08%) 830 (37.73%)
25-34 172 (16.63%) 21 (1.80%) 193 (8.77%)
35-44 253 (24.47%) 137 (11.75%) 390 (17.73%)
45-54 199 (19.25%) 215 (18.44%) 414 (18.82%)
55-64 77 (7.45%) 59 (5.06%) 136 (6.18%)
65 or older 17 (1.64%) 220 (18.87%) 237 (10.77%)

Gender Male 503 (48.65%) 583 (50.0%) 1,086 (49.36%)
Female 524 (50.68%) 572 (49.05%) 1,096 (49.82%)
Others 2 (0.19%) 3(0.26%) 5(0.23%)
Prefer not to answer 5(0.48%) 8 (0.69%) 13 (0.59%)

Marital status Single (never married)

Married, or in a domestic partnership
Widowed

Divorced

Separated

Less than high school degree

High School

Associate degree

Bachelor’s degree

Graduate degree

Education

400 (38.68%)
595 (57.54%)

518 (49.57%)
512 (43.91%)

918 (41.73%)
1,107 (50.32%)

11 (1.06%) 97 (8.32%) 108 (4.91%)

22 (2.13%) 36 (3.09%) 58 (2.64%)

6 (0.58%) 3(0.26%) 9(0.41%)
137 (13.25% 354 (30.36%) 491 (22.32%)
197 (19.05% 13 (1.11%) 210 (9.54%)

323 (14.68%)
581 (26.41%)
595 (27.04%)

167 (16.15%
390 (37.72%,

414 (35.51%)

)

( )
143 (13.83%)
( )

( ) 205 (17.58%)

(

180 (15.44%)
(
(

The questionnaire was based on closed-ended 5-point Likert scale
questions regarding the respondents’ demographic information,
CP, COVID-19 LP, ER, PH, PsH, participation in PA, and
OW during the COVID-19 lockdown period. An informed
consent received from all the study participants after informing
about the purpose of the study. The researchers performed
the quality check (accuracy, relevancy, and completeness) of
the data collected anonymously. It was guaranteed to all study
participants that data would be used only for research.

Conceptualization of Variables and

Measurement
After reviewing the relevant literature and studies conducted by
Sang et al. (2021) and Lin et al. (2020) in the socio-economic
and CP perspective, the current study included living place
(Suzhou, Wuhan); gender (male, female, others, and prefer not
to answer); age (18-24, 25-34, 35-44, 45-54, 55-64, and 65
years or older); education (less than high school degree, high
school degree, associate degree, bachelor’s degree, and graduate
degree); marital status (single-never married, married, or in a
domestic partnership, widowed, divorced, and separated); and
employment status (employed full time-including self-employed
or homemaker, employed part-time-including self-employed or
homemaker, unemployed, student, retired, and unable to work);
and annual household income before taxes (Pre-COVID-19).
The survey participants reported all the demographic variables
used in the study. The CP affects everyday life, movements, trade,
and business activities from local to global, which further impacts
socio-economic lives of people (Haleem et al., 2020).

The CP and LP were used as independent variables in the
current study. The CP was assessed by asking questions about
risk perception and belief about the pandemic that emerged in

Wuhan. The questions were based upon the belief about that
how the COVID-19 emerged (Due to climate change, the CP
created fear and anxiety, the belief that the COVID-19 is a threat
to humanity, and the importance have health and well-being as
a top priority in everyone’s life after COVID-19). As a result, the
lockdown was initially imposed to contain the transmission of the
pandemic. Under the lockdown measure, several interventions
were introduced among the general population for physical
health well-being protection. In the present study, questions were
asked about the LP interventions (stay at home, social distancing,
wearing a facemask, wash hands with sanitizer, quarantine and
avoid the areas where the pandemic is severe).

ER is the mediator variable according to the study objective.
The questions related to ER in the current study were based
upon the coping strategy aspects. The study participants were
asked to report the strategies or steps (getting comfort and
understanding from someone, use the substance to make myself
feel better, accept the reality of fact and learned to live with
it safely, maintaining positive thinking, to do physical exercise
to release stress and anxiety and look for creative ways to alter
the problematic situation) which they used during the lockdown
period to regulate the emotions for psychological, physical, and
overall health well-being. Infectious disease outbreaks are one of
the most daunting conditions to deal with emotionally. Physical
and emotional well-being of individuals is jeopardized as they
must plan for an uncertain event. Since there is no definite time
limit for the conclusion of infectious disease outbreaks, people
feel at risk all the time (Bavel et al., 2020).

The dependent variables in this study were PH, PsH, PA,
and OW during the CP lockdown. The question statements
under the Likert scale for each dependent variable is based on
the PH (during the COVID-19: Have you maintained personal

Frontiers in Psychology | www.frontiersin.org

August 2021 | Volume 12 | Article 667461


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Dai et al.

Emotion Regulation as a Mediator in the COVID-19

hygiene for disease prevention? Have you been leading an
active lifestyle during the COVID-19 lockdown? Did you have
a healthy diet during the pandemic lockdown? During COVID-
19, have you maintained physical fitness? and During COVID-19,
did you have a normal sleep of 8 h?); PsH (During COVID-
19 lockdown, have you experienced anxiety, bipolar disorder,
insomnia, substance abuse or addiction, depression, and mental
stress?); OW (During the CP, your PH remained stable, your PsH
remained stable, your lifestyle remained active, your financial
situation remained stable and your emotional health remained
stable); and PA (use PA to cope with the health maintenance
difficulties you faced, encourage others, including your family
members, to do physical activities, PA levels during the lockdown
period decrease, PA levels during the lockdown period increase
and your PA levels during the lockdown period were almost
the same). Thus, HRQoL is based on physical, psychological,
and OW. Therefore, HRQoL is a multidimensional paradigm in
public health and is based on various aspects, such as PH, PsH,
and PA (Sitlinger and Zafar, 2018).

Statistical Analysis

For analyzing the collected data for this study, the Smart-PLS
3.2.9 and SPSS 23 software were used (Ringle et al., 2015).
The statistical analysis was based on two parts; univariate and
multivariate. Under the univariate analysis, the demographic
information of the survey participants was analyzed. And under
the multivariate analysis, the structural equation model (SEM)
technique was applied to examine the relationship between the
study variables. Two-step techniques were used under the SEM
for analyzing the data. The first step was the measurement
model for checking construct validity, reliability, and convergent
validity (CV). In the second step, the structural model was
developed to test the hypothesis (Anderson and Gerbing, 1992;
Hair et al., 2017). A robust, scalable, and advanced method for
creating a significant statistical model is the Smart-PLS research
design. The function of the Smart PLS-SEM helps achieve
the intended objective (Abbas et al,, 2019). The SEM in this
study is based on six observed variables, as shown in Figure 1
(conceptual model), to assess the HRQoL. The CP and LP are
the independent variables, while ER is considered a mediator
variable. Furthermore, PH, PsH, PA, and OW are considered as
dependent variables.

RESULTS

Univariate Analysis

Demographic Characteristics of the Survey
Participants (N = 2,200)

Table 1 shows the demographic characteristics of the survey
participants. The age statistics show that majority of the survey
participants (~37.73%) belonged to the age group of 18-24
years, ~18.82% belonged to the age group of 45-54 years,
~17.73% belonged to the age group of 35-44 years, ~10.77%
belonged to the age group of 465 years, and ~8.77% belonged
to the age group of 25-34 years, while only ~6.18% belonged
to the age group of 55-64 years. In the context of gender
distribution, the majority of the survey participants (~49.82%)

were female, with a slight difference of ~49.36% being male, and
only ~0.59% preferred not to answer about their gender identity.
In comparison, only ~0.23% were others. Table statistics show
that majority of the survey participants (~50.32%) were married
or in a domestic partnership, ~41.73% were single (never
married), ~4.91% were widowed, and ~2.64% were divorced.
In comparison, only ~0.41% were separated. The educational
background shows that the majority of the survey participants
(27.04%) had a graduate degree, ~26.41% had a bachelor degree,
~22.32% had less than high school degree, ~14.68% had an
associate degree, and ~9.54% had high school level education.

Multivariate Analysis

Assessment of the Measurement Model

We examined the internal consistency reliability, CV, and
discriminant validity (see Table 3). Cronbachs alpha and
composite reliability were utilized to evaluate the internal
consistency of the measures used, which ranged from 0.823 to
0.966 and 0.876 to 0.975, respectively, thus surpassing the 0.70
cutoff in all the cases. For CV, the factor loadings of all the items
and the average variance extracted (AVE) were conducted. CV
was confirmed because loading of all the items was more than 0.6,
and the AVE for all the constructs was more than 0.5 thresholds
(Hair et al., 2017). All the mentioned results are presented in
Table 2 and Figure 3.

Discriminant Validity

There are various approaches to determine discriminant validity,
such as Fornell Lacker and Hetro Trait~-Mono Trait (HTMT).
Fornell Lacker is the first criterion that needs to confirm for
discriminant validity. According to this process, the value of
the square root of AVE of one construct must be higher than
the value of inter-correlations between the constructs. This
is because a construct must represent more variance with its
items than others in the model. As depicted in Table 3, the
square roots of the AVE of all constructs are more significant
than their corresponding inter-correlation values. Henseler et al.
(2016) proposed the HTMT method regarding discriminant
validity, which confirms discriminant validity between each pair
of variables. Table 4 shows that the HTMT values are below the
threshold of 0.90.

Assessment of the Structural Equation Model

According to Chin (2010), the structural model represents the
theoretical model to evaluate the inner path model with structural
equations. For the evaluation of the SEM in this research,
the essential criteria used were path coefficient (8), coefficient
of determination (R2) for an endogenous variable, effect size
(f2), prediction relevance (q2), and multicollinearity (inner VIF)
(Tenenhaus et al., 2005; Henseler et al., 2009; Gotz et al., 2010).
The threshold value and description for each benchmark are
shown in Table5 of the SEM. Table5 presents the findings
related to our direct hypotheses as well; in support of the first
prediction, CP was significantly and negatively related to PH (8
= —0.157, t = 9.444, p < 0.001, Table 6). Similarly, a significant
relationship between second prediction CP and PsH was found
(B = 0.779, t = 45.013, p < 0.001). For the third prediction
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TABLE 2 | Construct validity and reliability (N = 2,200).

Constructs Items FL CA CR AVE
COVID-19 pandemic CP 0.966 0.975 0.907
CP1 0.949
CP2 0.952
CP3 0.957
CP4 0.951
Lockdown policy LP 0.892 0.917 0.648
LP1 0.744
LP2 0.767
LP3 0.808
LP4 0.839
LP5 0.843
LP6 0.825
Emotion regulation ER 0.880 0.909 0.625
ER1 0.743
ER2 0.819
ER3 0.819
ER4 0.812
ER5 0.762
ER6 0.786
Physical health PH 0.823 0.876 0.587
PH1 0.735
PH2 0.791
PH3 0.821
PH4 0.760
PH5 0.718
Psychological health PsH 0.959 0.967 0.830
PsH1 0.878
PsH2 0.892
PsH3 0.936
PsH4 0.903
PsH5 0.925
PsH6 0.930
Physical activity PA 0.867 0.904 0.652
PA1 0.789
PA2 0.829
PA3 0.759
PA4 0.851
PA5 0.807
Overall well-being ow 0.850 0.893 0.627
ow1 0.776
ow2 0.835
owa3 0.831
ow4 0.811
Oows 0.698

FL, Factor Loadings, CA, Cronbach’s Alpha; CR, Composite Reliability; AVE, Average Variance Extracted;, CR, COVID-19 Pandemic; LR, Lockdown Policy; ER, Emotional Regulation;
PH, Physical Health; PsH, Psychological Health; PA, Physical Activity; OW, Overall Well-being.

(H3), the statistical analysis revealed that there is a significant  analysis, revealed that there is a significant negative relationship
negative relationship between CP and OW (8 = —0.080, t =  between CP and PA (8 = —0.047, t = 3.351, p < 0.001). Similarly,
5.261, p < 0.001). The fourth hypothesis (H4), the statistical  the other four paths, that is, LP and PH, LP and PsH, LP and
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TABLE 3 | Discriminant validity: Fornell Larcker (N = 2,200).

Constructs CP ER LP ow PA PH PsH
CP 0.952

ER 0.057 0.791

LP 0.032 —0.490 0.805

ow —0.046 0.668 —0.388 0.792

PA -0.014 0.727 —0.473 0.685 0.808

PH -0.138 0.591 —0.490 0.553 0.593 0.766

PsH 0.567 —0.035 0.109 -0.138 —0.094 -0.122 0.911

CR, COVID-19 Pandemic; ER, Emotion Regulation; LR, Lockdown Policy; OW; Overall well-being; PA, Physical Activity; PH, Physical Health; PsH, Psychological Health.

FIGURE 3 | Factor loadings, path coefficient, and R-square result (PLS-algorithm).

TABLE 4 | Discriminant validity (HTMT method) (N = 2,200).

Items CP ER LP ow PA PH PsH
CP

ER 0.070

LP 0.071 0.637

ow 0.060 0.771 0.435

PA 0.039 0.825 0.527 0.803

PH 0.150 0.693 0.555 0.656 0.701

PsH 0.586 0.052 0.118 0.155 0.105 0.133

CR, COVID-19 Pandemic; Emotion Regulation; LF, Lockdown Policy; OW, Overall Wellbeing; PA, Physical Activity; PH, Physical Health; PsH, Psychological Health.

OW, and LP and PA, were statistically significant with negative
relationships as their p-values were <0.05. Therefore, the H1 to
H8 was supported, which is presented in Table 6 and Figure 4.
Furthermore, the mediating effect of EC among the mediating
path, such as CP -> ER -> PH, CP -> ER -> OW, CP -> ER
-> PA,LP -> ER -> PH, LP -> ER -> OW, and LP -> ER ->

PA were found statistically significant as the ¢-values were higher
than 1.96 and the p-values were <0.05. Besides the confidence
interval results for those relationships, LL and UL were negative
values (i.e., “0” not in between), which also confirmed the
mediation effect. Furthermore, all the mediation effects were
found to be of partial mediation as their direct relationships were
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TABLE 5 | Assessment of structural equation model (N = 2,200).

R-square Endogenous variables R-square R-square adjusted Criteria
ER 0.245 0.245 0.26: Substantial, 0.13:
Moderate, 0.02: Weak, Hair
etal, 2017
ow 0.458 0.457
PA 0.549 0.549
PH 0.426 0.426
PsH 0.330 0.329
Effect size (F-square) Endogenous variables CCR Q’ (=1-SSE/SSO0) CCC Q? (=1-SSE/SSO0) Criteria
ER 0.150 0.471 0.26: Substantial, 0.13:
Medium effect, 0.02: Small
effect Hair et al., 2017
ow 0.277 0.437
PA 0.347 0.472
PH 0.243 0.378
PsH 0.271 0.756
Collinearity (Inner VIF) Exogenous variables ER ow PA PH PsH Criteria
CP 0.007 0.012 0.005 0.042 0.475 A value larger than (0) indicates
Predictive Relevance Hair
etal., 2017
ER 0.563 0.722 0.299 0.001
LP 0.321 0.008 0.038 0.083 0.007
Predictive relevance Exogenous variables ER ow PA PH PsH Criteria
(Q-square)
CP 1.001 1.008 1.008 1.008 1.008 VIF < 5.0, Hair et al., 2017
ER 1.325 1.325 1.325 1.325
LP 1.001 1.323 1.323 1.323 1.323

ER, Emotion Regulation; OW, Overall Wellbeing; PA, Physical Activity; PH, Physical Health; PsH, Psychological Health; CR, COVID-19 Pandemic; LR, Lockdown Policy.

TABLE 6 | Path coefficient (direct effect) result (N = 2,200).

Hypotheses Original sample (O) Sample mean (M) SD T P-values Decision
CP -> PH —-0.157 —0.158 0.017 9.444 0.001 Significant
CP -> PsH -0.779 —0.566 0.013 45.013 0.001 Significant
CP -> OW —0.080 —0.080 0.015 5.261 0.001 Significant
CP -> PA —0.047 —0.046 0.014 3.351 0.001 Significant
LP-> PH —0.251 —0.250 0.030 8.302 0.001 Significant
LP -> PsH —0.076 —0.077 0.019 3.994 0.001 Significant
LP-> OW —0.074 —0.072 0.026 2.816 0.005 Significant
LP-> PA —0.150 —-0.151 0.025 6.120 0.001 Significant

CR, COVID-19 Pandemic; LR, Lockdown Policy; PH, Physical Health; PsH, Psychological Health; OW, Overall Wellbeing; PA, Physical Activity.

also significant. However, two mediation paths, such as CP -> ER
-> PsH and LP -> ER -> PsH, revealed no significant mediation
as their p-values were higher than 0.05 and zero “0” in between
LL and UL. All the results are presented in Table 7 and Figure 4.

DISCUSSION

In the current study, we tried to explore the mediating role of
ER. Furthermore, we assessed the impact of the CP and LP on
PH-PsH, PA, and OW in the context of HRQoL. The Chinese

government implemented strict measures for the safety of the
Chinese people to contain the COVID-19 virus. Those measures
have significant impacts on the HRQoL of the Chinese people.
The findings related to our first hypothesis confirmed
our first prediction that CP was found significantly and
negatively associated with PH. These findings are in line
with the previous studies that reported the CP and the
LPs negatively impacting the HRQoL during the COVID-19
epidemic in Morocco (Azizi et al., 2020). The CP affected PH by
increasing inactive lifestyles, contributing to OW health-related
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FIGURE 4 | Bootstrapping results with inner model t-values.

TABLE 7 | Mediation (indirect effect) result (N = 2,200).

Hypotheses OS/Beta LL UL T P-values Decision Mediation
CP->ER->PH —0.035 —0.054 —0.053 3.830 0.001 Significant Partial

CP -> ER -> PsH —0.002 —0.006 0.000 1.285 0.200 Not significant No mediation
CP-> ER-> OW —0.046 —0.026 —0.069 4.088 0.001 Significant Partial
CP->ER->PA —0.048 —0.026 -0.072 3.993 0.001 Significant Partial
LP->ER->PH —0.235 -0.279 —0.195 10.766 0.001 Significant Partial

LP-> ER -> PsH 0.015 —0.002 0.034 1.631 0.104 Not significant No mediation
LP-> ER-> OW —0.313 —0.365 —0.265 12.368 0.001 Significant Partial
LP->ER-> PA —0.323 —0.374 —0.274 12.639 0.001 Significant Partial

CR, COVID-19 Pandemic; LR, Lockdown Policy; ER, Emotion Regulation; PH, Physical Health; PsH, Psychological Health; OW, Overall Wellbeing; PA, Physical Activity; LL, Lower Limit;

UL, Upper Limit.

problems (Krok and Zarzycka, 2020). The mediating effect of ER
among the mediating paths was statistically significant as the -
values are higher than 1.96 and the p-values are <0.05. A study
conducted in Mainland China reported that the effect of CP on
emotional stability or the quality of life has negatively impacted
China and many other parts of the world (Zhang and Ma, 2020).
Our findings confirm that ER has a mediating effect because

both lower and upper limits are negative values. The home
confinement policy implementation regarding the containment
of the COVID-19 negatively impacted the HRQoL (Lipskaya-
Velikovsky, 2021). Similar results have been reported by Ozdin
and Bayrak Ozdin (2020) and Rajkumar (2020) and found
that ER, as a coping strategy, significantly impacts eliminating
depression and anxiety. Cognitive ER as a coping strategy
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correlates with HRQoL (Dubey et al., 2020). ER strategies have a
positive impact on psychological well-being (Extremera and Rey,
2014).

The closure of public spaces has negative impacts on the
PA level. CP and LPs, directly and indirectly, impact socio-
economic, psychological, and physical health well-being aspects
of the human society (Sang et al., 2021). The statistical analysis of
our study revealed a significant negative relationship between the
CP and PA, which means PA level decreased among the targeted
research population of our study. PA levels decreased from local
to global levels across the world due to the CP lockdown. PA is a
natural preventive measure against different non-communicable
diseases and plays a vital role in maintaining the HRQoL (Dai and
Menhas, 2020; Sdnchez Castillo et al., 2020). The decreasing PA
and inactive lifestyle were identified as vital issues during home
confinement (Bentlage et al., 2020). PA levels decreased from
local to global levels across the world due to the CP lockdown.
Playgrounds, public parks, and recreational spaces closed due to
implementing the COVID-19 LP to cutoff the transmission of the
virus. In similar findings by Lopez-Sanchez et al. (2020), it was
reported that PA levels declined from about 60.6 to 48.9% among
the Spanish population.

The PH, PsH, and OW of the Chinese people were affected
due to the CP and lockdown measures. It is suggested that PA is
the most suitable preventive measure against chronic anxiety. In
the context of PsH, the COVID-19 outbreak increased the mental
health issues of Wuhan residents reported by Bao et al. (2020),
and a high rate of depression prevalence among young Chinese
people has been found during the lockdown period (Huang and
Zhao, 2020). General well-being, PH, and PsH are linked with
PA. PA is also affected by the COVID-19 lockdown, negatively
impacting the HRQoL. PA played a pivotal role in improving
HRQoL, especially in the comorbidities reported by Hanke et al.
(2020). In the context of PA related to our findings, similar
results were reported in Greece and found adverse changes in
PA due to the COVID-19 lockdown (Bourdas and Zacharakis,
2020). Our findings show that LP and PH, LP and PsH, LP
and OW, and LP and PA also found statistically significant
negative relationships as their p-values were <0.05. Similarly,
a study conducted in Pakistan reported that the COVID-19
negatively influenced Pakistani students, further linked with high
depression and mental anxiety (Salman et al., 2020). Likewise,
a study conducted in Canada reported that outdoor and overall
PA decreased due to the lockdown (Lesser and Nienhuis, 2020).
In line with our findings, similar results have been reported
by Narayanan et al. (2020) and found that the lifestyle of
Indian people has been changed due to the COVID-19 lockdown
measures, which further have negative impacts on HRQoL.

CONCLUSIONS

COVID-19 was declared as a global pandemic by the WHO
after many cases across China were confirmed. Due to the
severity of the COVID-19, many countries worldwide introduced
different measures to contain the pathogen of the COVID-19,

such as lockdown of the whole country, smart lockdown,
social distancing, and body temperature monitoring at home
confinement. The preventive measures taken by different
countries had an impact on the socio-economic perspectives
to HRQoL (Azizi et al.,, 2020). Our results show that the CP
and the LPs negatively impact the HRQoL among the Chinese
population. Additionally, the mediating role of ER was found
to significantly improve the HRQoL, such as CP -> ER -> PH,
CP -> ER -> OW, CP -> ER -> PA, LP -> ER -> PH, LP
-> ER -> OW, and LP -> ER -> PA. Stability and proper
ER play a vital role in OW. PA is also important for OW,
but due to the COVID-19 LPs across China, PA participation
decreased. The mediating role of ER is critical for quality of
life during the sudden emergence of an outbreak. ER can be
defined as an individual’s efforts to monitor and control their
ecstatic response. It is suggested that ER intervention reduces
the negative psychological impacts for improving quality of life.
ER can function ones sentiments in their social environment
effectively for quality of life.

STUDY LIMITATIONS

The study has several limitations. The cross-sectional study
design is a major limitation of this study. Furthermore, to
participate in the survey, the respondent must be 18 years old and
literate. The convenience sampling technique was used under the
non-probability sampling method according to the objective and
nature of the study. The study results cannot be generalized to the
whole population because it is hard to replicate the convenience
sample results.
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