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Abstract

Many people experience high burden by the outbreak of the coronavirus disease (COVID-
19) and its consequences for health and everyday life. The present cross-national study
investigated potential factors that can reduce the burden by COVID-19 in China and Ger-
many. Cross-sectional and longitudinal (China: N=474, baseline, BL: 2015, follow-up,
FU: 2020; Germany: N=359, BL: 2019, FU: 2020) data on physical activity (e.g., jogging)
(BL/FU), positive mental health (PMH) (BL/FU), and burden by COVID-19 (FU) were
collected via online surveys. In both countries, physical activity was positively associated
with PMH, and both variables were negatively related to burden by COVID-19. Further-
more, PMH mediated the link between physical activity and burden. The mediation model
was significant when physical activity and PMH were assessed at the BL, while burden
was measured at the FU; and it was also significant when all variables were assessed at the
FU. The present findings reveal that physical activity in combination with PMH can reduce
the experience of burden by COVID-19. Conscious fostering of physical activity and PMH
is supported as an effective strategy to reduce the negative impact of the pandemic out-
break on mental and physical health. Additional benefits such as increased adherence to
governmental measures around COVID-19 are discussed.
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The outbreak of the coronavirus disease 2019 (COVID-19) caused a significant change of
everyday life (Fong et al., 2020). By August 31, 2021, there were more than 217,707,000
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confirmed COVID-19 cases and more than 4,519,000 deaths caused by COVID-19 world-
wide (Beltekian et al., 2021). To fight the pandemic spread, many governments introduced
extraordinary measures (World Health Organization, 2020a). Their extent and duration
vary across countries but mainly include bans on public gathering and travel, closure of
public institutions and non-essential businesses, increased home office, and virtual school-
ing. The wearing of face masks, the maintaining of distance from other people, and hand
disinfection in public places are mandatory behavioral measures in many countries.
In some regions, total or overnight curfews belong to the measures (Galea et al., 2020;
Sohrabi et al., 2020).

Some people perceive the extraordinary COVID-19 situation and the uncertainty
about its duration as a heavy burden (Tang et al., 2021). They experience stress, frustra-
tion, anger, and hopelessness (Pfefferbaum & North, 2020; Xiong et al., 2020). As a con-
sequence, those persons tend to maladaptive coping strategies such as rumination, prob-
lematic substance use, and aggressive behavior, and they are at risk to develop insomnia,
depression, and anxiety symptoms (Ornell et al., 2020; Taylor et al., 2020). Other individu-
als perceive the present situation as less burdensome and experience fewer negative emo-
tions (Allington et al., 2020). They search for adaptive coping strategies and maintain a
daily routine as far as possible (Brailovskaia & Margraf, 2020).

The way people perceive and deal with the COVID-19 situation substantially impacts
their life at work and in leisure, as well as their mental and physical health. Furthermore,
enhanced levels of stress and anxiety can reduce the adherence to actively participate in
the governmental COVID-19 prevention measures, while positive emotions increase the
cooperation of the population (Margraf et al., 2020). Therefore, it is of great importance
to investigate factors and mechanisms that can predict the level of burden caused by the
COVID-19 crisis. This knowledge is urgent to identify individuals at risk for high bur-
den and to reduce it. Longitudinally, this can protect mental and physical health and foster
adherence to COVID-19 prevention measures (Allington et al., 2020; Salari et al., 2020).
While available research often focused on the risk factors such as depression and anxiety
symptoms that can enhance the experience of burden (Béuerle et al., 2020; Ni et al., 2020),
only less is currently known about protective factors in the COVID-19 situation. Therefore,
the present study aimed to investigate positive variables that have the potential to reduce
the COVID-19 burden. The findings could contribute to the development of programs that
protect mental and physical health from negative consequences of the current COVID-19
situation.

Physical activity could serve as a protective factor that reduces COVID-19 burden.
Notably, following the recommendations of the World Health Organization, (2020b), mod-
erate physical activity (e.g., jogging, cycling) for at least 150 min throughout a week can
significantly contribute to mental and physical health. It increases individual’s resilience to
adequately cope with stressful experiences and reduces depression, anxiety, and addictive
symptoms (Brailovskaia et al., 2018b; Klaperski et al., 2013; Rebar et al., 2015). Steady
physical activity improves sleep quality and enhances life satisfaction and academic per-
formance (Eime et al., 2013; Wunsch et al., 2017). Moreover, physical activity reduces
suicide-related outcomes (i.e., ideation, behavior) (Brailovskaia et al., 2020; Vancampfort
et al., 2018). Therefore, physical activity is often a part of therapeutic treatment of various
mental disorders (Firth et al., 2015; Kvam et al., 2016; Schuch et al., 2016).

A further protective factor in the COVID-19 situation might be positive mental health
(PMH). PMH comprises facets of emotional, social, and psychological well-being (Lukat
et al., 2016). It can reduce the negative impact of daily stress and traumatic experiences
(Cai et al., 2017; Truskauskaite-Kuneviciene et al., 2020). Individuals with enhanced levels
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of PMH are less vulnerable to the development of depression and anxiety symptoms and to
the negative impact of problematic social media use (Brailovskaia et al., 2019; Teismann
et al., 2018; Velten et al., 2018).

Notably, the bulk of resources around governmental responses to the COVID-19 out-
break have gone to expensive measures that are effective but require time for their imple-
mentation such as the work on population vaccines, expanding primary healthcare and
widespread income support (Margraf et al., 2021; Sunjaya & Jenkins, 2020). But only little
attention has been spent to potential basic protective measures such as physical activity and
PMH. Against the available findings (e.g., Brailovskaia et al., 2020; Hu et al., 2020), both
could reduce the experienced burden by the COVID-19 situation and support healthy out-
comes, as well as the adherence to introduced policies such as quarantine. Therefore, the
investigation of the relationship between physical activity, PMH, and burden seems to be
both reasonable and urgent.

Based on the presented background, it was expected that physical activity is negatively
associated with burden by COVID-19 (Hypothesis 1a); its relationship with PMH was
assumed to be positive (Hypothesis 1b); PMH was expected to be negatively related to bur-
den by COVID-19 (Hypothesis 1c). Notably, in a recent longitudinal study, PMH enhanced
the protective effect of physical activity on suicide-related outcomes as a mediator over the
course of three years (Brailovskaia et al., 2020). Thus, it can be hypothesized that PMH
might also interact with physical activity considering the burden by COVID-19. Specifi-
cally, PMH could mediate the relationship between physical activity and burden, and thus
it could enhance the positive effect of physical activity (Hypothesis 2).

COVID-19 is a global problem that has generated a large interest in international
comparisons of governmental responses (Margraf et al., 2020). The present study aimed
to investigate the model of how physical activity and PMH can support individuals by
reducing the burden in widely different national contexts. It should be tested whether these
are universal important protective factors in the COVID-19 crisis. Thus, to gain a broader
cross-national view and to go beyond cross-sectional conclusions, it was (1) investigated
whether similar result patterns occur in samples from two countries that have a different
course of the COVID-19 spread, China and Germany (Beltekian et al., 2021), and (2) data
on physical activity and PMH that were assessed before the pandemic outbreak in the frame
of the “Bochum Optimism and Mental Health (BOOM)” program (Margraf & Schneider,
2017) were combined with data collected after the COVID-19 outbreak to implement a
cross-sectional and a longitudinal investigation.

The worldwide first COVID-19 case was reported in China in December 2019. During
the year 2020 and the beginning of 2021, the Chinese government imposed quarantine in
different regions of the country. Its extent and timeline depended on the number of detected
cases in the specific regions. It included measures such as total curfew, closing of schools
and universities, temperature checks, wearing of face masks in public places, and keeping
of social distance. After a remarkable increase of COVID-19 infections in February 2020,
daily case numbers remained relatively low and stable during 2020. On August 31, 2021, a
total of 94,898 COVID-19 cases was registered in China (National Health Commission of
the People’s Republic of China, 2021).

In Germany, the first national quarantine was declared in March 2020. Its timeline
and extent differed between the federal states: In some states, curfews were imposed, and
other states only encouraged a “stay-at-home”. Nationwide, bans on public gatherings
and closure of public institutions and non-essential business were introduced. Wearing
of face masks in public transport, shops, and buildings with public traffic and keeping of
distance remained mandatory after the easing of the quarantine in the end of April 2020.
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During the summer months, daily case numbers remained on a relative low level. However,
they remarkably increased during autumn and winter. A second national quarantine was
declared in December 2020. Since spring 2021, some of the introduced measures are eased
step by step (Bundesministerium fiir Gesundheit, 2021). On August 31, 2021, a total of
3,965,681 COVID-19 cases was registered in Germany (Beltekian et al., 2021).

Methods

Procedure and Participants

Chinese Sample The Chinese sample is comprised of 474 participants (68.6% (n=325)
women,; first measurement time point (baseline, BL): age: M (SD)=21.66 (0.86), range:
19-26; occupation: BL: all students; second measurement time point (follow-up, FU):
14.3% (n=68) students, 84.6% (n=401) employees, 1.1% (n=5) unemployed; mari-
tal status: BL: 80.4% (n=381) single, 19.6% (n=93) with romantic partner; FU: 40.9%
(n=194) single, 35.7% (n=169) with romantic partner, 23.4% (n=111) married). At FU,
3.8% (n=18) reported to belong to the COVID-19 risk group (i.e., age-related, pre-exist-
ing condition, weakened immune system), and one person was currently tested positive for
COVID-19. In May 2020, an invitation including a link leading to the online survey was
emailed to 2,723 persons. They all are current or former students at large universities in
China (i.e., Shanghai Normal University, Capital Normal University, North China Univer-
sity of Science and Technology) who had participated in an online survey in May 2015 in
the frame of the “BOOM” program. The survey in March 2015 served as BL and included
data on physical activity and PMH; the survey in May 2020 that was completed by 474
persons and assessed physical activity, PMH, and the experience of burden by COVID-19
served as FU.

German Sample The German sample is comprised of 359 participants (76.9% (n=276)
women; BL: age: M (SD)=25.73 (7.28), range: 18-70; occupation: BL: 85% (n=305) stu-
dents, 14.8% (n=53) employees, one unemployed person; FU: 73.5% (n=264) students,
25.3% (n=91) employees, 1.1% (n=4) unemployed; marital status: BL: 46.2% (n=166)
single, 42.1% (n=151) with romantic partner, 11.7% (n=42) married; FU: 42.3% (n=152)
single, 42.1% (n=151) with romantic partner, 15.6% (n=56) married). At FU, 12.8%
(n=46) reported to belong to the COVID-19 risk group, and three persons were currently
tested positive for COVID-19. In November 2020, an invitation including a link leading
to the online survey was emailed to 391 persons who had participated in an online survey
in November 2019 in the frame of the “BOOM” program. They all are current or former
students at a large university in the Ruhr region of Germany. The survey in November 2019
served as BL and included data on physical activity and PMH; the survey in November
2020 that was completed by 359 persons and assessed physical activity, PMH, and the level
of COVID-19 burden served as FU.

In both countries, there were no specific requirements for participation that was voluntary
and not compensated. The present study received an approval by the responsible Ethics
Committees in Germany and in China. The study was conducted in accordance with the
principles outlined in the Declaration of Helsinki. All participants were properly instructed
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and gave informed consent to participate via an online form. Independent #-tests revealed
no significant differences considering the variables of interest between responders (par-
ticipation at BL and FU) and non-responders (participation only at BL). The surveys were
provided in the national language of the samples. There were no missing data. Power anal-
yses (G*Power program, version 3.1) revealed that both sample sizes are sufficient for valid
results (power >0.80, a=0.05, effect size: ]‘2 =0.15; cf., Mayr, Erdfelder, Buchner, & Faul,
2007).

Measures

Frequency of Physical Activity The frequency of physical activity was measured using the
item “How frequently did you engage in physical activity (e.g., jogging, cycling) in the last
12 months?” that is rated on a 5-point Likert-type scale (0 =never, 4=four times a week or
more). Following previous research, this item is a reliable and valid instrument to measure
physical activity (Brailovskaia et al., 2018b; Milton et al., 2011).

Positive Mental Health (PMH) The unidimensional Positive Mental Health Scale (PMH-
Scale; Lukat et al., 2016) assessed PMH with nine items that are rated on a 4-point Likert-
type scale (e.g., “I enjoy my life”’; 0=do not agree, 3 =agree). Previous research reported a
scale reliability of Cronbach’s a=0.930 for the PMH-Scale (Lukat et al., 2016). In the pre-
sent study, the scale reliability was as follows: China: ag; =0.920, ag;=0.920; Germany:
ag;, =0.910, apy=0.930. Higher sum scores indicate higher levels of PMH.

Burden Caused by COVID-19 Following Brailovskaia and Margraf (2020), the experience
of burden caused by COVID-19 was measured with six items (e.g., “I feel restricted in my
everyday life”, “I am burdened by the current social situation”) that are rated on a 7-point
Likert-type scale (1 =1 do not agree, 7T=1 totally agree). Earlier research reported a scale
reliability of ¢=0.750 for this instrument (Brailovskaia & Margraf, 2020). In the present
study, the scale reliability was as follows: China: ap;=0.632, Germany: apy=0.767). The
higher the sum score, the higher the level of burden.

Statistical Analyses

Statistical analyses were conducted using SPSS 26 and the macro Process version 3.5
(www.processmacro.org/index.html; Hayes, 2021). After descriptive analyses, the rela-
tionship between physical activity, PMH, and burden by COVID-19 was assessed by zero-
order bivariate correlation analyses. Next, two mediation models were calculated (process:
model 4). In the first model, physical activity (BL) was included as predictor in the model,
PMH (BL) as mediator, and burden (FU) as outcome; considering the relatively young
and mostly female composition of both samples, age (BL) and gender (BL) served as
covariates. In the second model, all variables were assessed at FU. In both models, path a
denoted the association between physical activity and PMH; the relationship between PMH
and burden was denoted by path b. The indirect effect (ab) was represented by the com-
bined effect of path a and path b. The indirect effect is considered significant when the con-
fidence interval does not include zero. The basic relationship between physical activity and
burden was denoted by path ¢ (the total effect), and path ¢’ (the direct effect) denoted their
association after the inclusion of PMH in the model. The mediation effect was assessed by

@ Springer


http://www.processmacro.org/index.html

International Journal of Mental Health and Addiction (2023) 21:1186-1199 1191

the bootstrapping procedure (10,000 samples) that provides percentile bootstrapped confi-
dence intervals (CI 95%).
All calculations were conducted in both country-specific samples.

Results

Table 1 shows descriptive statistics and correlations of the investigated variables. In
both countries, a similar result pattern occurred. Physical activity (BL) was significantly
positively correlated with PMH (BL); physical activity (FU) was significantly positively
correlated with PMH (FU); physical activity (BL/FU) and PMH (BL/FU) were both sig-
nificantly negatively correlated with burden by COVID-19 (FU). Furthermore, physical
activity (BL) and physical activity (FU) were significantly positively correlated, as well as
PMH (BL) and PMH (FU).

The mediation analyses revealed similar findings in both country-specific samples. The
findings were also similar for both models (i.e., model 1 included physical activity and
PMH at BL, and model 2 included all variables at FU).

As shown in Fig. 1a, in the first mediation model in China, PMH (BL, mediator) signifi-
cantly mediated the negative association between physical activity (BL, predictor) and bur-
den by COVID-19 (FU, outcome). The basic relationship between physical activity (BL)
and burden (FU) was significant (total effect, c: p=0.011). The relationship between physi-
cal activity (BL) and PMH (BL) (a: p<0.001) and the relationship between PMH (BL)
and burden (FU) (b: p<0.001) were also significant. After the inclusion of PMH (BL) in
the model, the association between physical activity (BL) and burden (FU) was not sig-
nificant (direct effect, ¢’ p=0.250). The indirect effect was significant (ab), b= —0.331,
SE=0.091, 95%CI [-0.523,-0.170].

Figure 1b shows the findings of the second mediation model in China. PMH (FU)
significantly mediated the negative link between physical activity (FU) and burden by
COVID-19 (FU). The basic association between physical activity (FU) and burden (FU)

Table 1 Descriptive statistics and correlations of the investigated variables (baseline and follow-up)

M (SD) Min—-Max  (2) 3) “) 5)
China (N=474)
(1) Physical activity (BL) 3.23(1.13) 1-5 245%%  360**  207%* —.091*
(2) Positive mental health (BL)  20.79 (4.69)  4-27 193 %% S501#* —.251%*
(3) Physical activity (FU) 3.03 (1.12) 1-5 2847%%* —.095*
(4) Positive mental health (FU) 19.67 (4.98) 0-27 — .429%*

(5) Burden by COVID-19 (FU) 17.76 (5.74) 642
Germany (N=2359)

(1) Physical activity (BL) 2.95(1.14) 1-5 242%% - 297%% 090 —.107*
(2) Positive mental health (BL)  17.77 (5.72)  0-27 240%%  454%* —.168%*
(3) Physical activity (FU) 3.12(1.23) 1-5 270%* —.113*
(4) Positive mental health (FU) 18.07 (6.08) 1-27 — 422%%*

(5) Burden by COVID-19 (FU)  23.44 (6.75) 740

Note. M mean, SD standard deviation, Min minimum, Max maximum, BL baseline; FU follow-up;
*##p <.01; *p<.05

@ Springer



1192 International Journal of Mental Health and Addiction (2023) 21:1186-1199

a) Positive Mental
Health (BL)

a:b=1.174, SE = .186,
95% CI [.808, 1.540]

b: b=-.282, SE =.059,
95% CI [-.397, -.167]

c:b=-614, SE= 242,
Physical 95% CI [-1.090, -.139] Burden by
Activity (BL)  |¢’: p=-283, SE=246,) Covid-19 (FU)

95% CI [-.767, .200]

b) Positive Mental
Health (FU)

a:b=1362, SE=.191,
95% CI [.986, 1.737]

b: b=-507, SE = .053,
95% CI [-.611, -.403]

c: b=-.563, SE = .240,
Physical 95% CI [-1.034, -.092] Burden by
Activity (FU) | ¢7. p=127, SE= 231, Covid-19 (FU)

95% CI [-.326, .581]

Fig.1 Mediation model Chinese sample including physical activity (predictor), positive mental health
(mediator), and burden caused by COVID-19 (outcome): a physical activity and positive mental health
assessed at baseline, burden assessed at follow-up; b all variables assessed at follow-up. Notes. ¢ =path of
predictor to outcome, without inclusion of mediator (total effect); a=path of predictor to mediator; b=path
of mediator to outcome; ¢’ =path of predictor to outcome including mediator (direct effect); BL, baseline;
FU, follow-up

was significant (total effect, c: p=0.019). The association between physical activity (FU)
and PMH (FU) (a: p<0.001) and the relationship between PMH (FU) and burden (FU) (b:
p<0.001) were also significant. After the inclusion of PMH (FU) in the model, the asso-
ciation between physical activity (FU) and burden (FU) was not significant (direct effect,
¢’: p=0.581). The indirect effect was significant (ab), b= —0.691, SE=0.130, 95%CI
[-0.957,-0.450].

The same result pattern occurred in Germany as in China (see Fig. 2). In the first
model in Germany (see Fig. 2a), PMH (BL) significantly mediated the negative relation-
ship between physical activity (BL) and burden by COVID-19 (FU). The basic relationship
between physical activity (BL) and burden (FU) was significant (total effect, c: p=0.012).
The association between physical activity (BL) and PMH (BL) (a: p <0.001) and the rela-
tionship between PMH (BL) and burden (FU) (b: p=0.004) were also significant. After the
inclusion of PMH (BL) in the model, the link between physical activity (BL) and burden
(FU) was not significant (direct effect, ¢’: p=0.071). The indirect effect was significant
(ab) (b= —0.218, SE=0.093, 95%CI [—0.425, —0.060]).

The results of the second mediation model in Germany are shown in Fig. 2b. PMH
(FU) significantly mediated the negative link between physical activity (FU) and burden
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a) Positive Mental
Health (BL)

a:b=1.179, SE = 267,
95% CI [.654, 1.704]

b: b=-.183, SE = .063,
95% CI [-.308, -.059]

c: b=-.806, SE = 321,
Physical 95% CI [-1.437, -.175] Burden by
Activity BL)  |¢’:b=-.590, SE=326,) Covid-19 (FU)

95% CI [-1.234, .052]

b) Positive Mental
Health (FU)

a: b=1349, SE = 254,
95% CI [.850, 1.848]

b: b=-.467, SE = .055,
95% CI [-.576, -.358]

c: b=-.687, SE =290,
Physical 95% CI [-1.257, -.117] Burden by
Activity (FU)  |¢2. =057, SE= 275, Covid-19 (FU)

95% CI [-.599, .484]

Fig.2 Mediation model German sample including physical activity (predictor), positive mental health
(mediator), and burden caused by COVID-19 (outcome): a physical activity and positive mental health
assessed at baseline, burden assessed at follow-up; b all variables assessed at follow-up. Notes. ¢ =path of
predictor to outcome, without inclusion of mediator (total effect); a=path of predictor to mediator; b=path
of mediator to outcome; ¢’ =path of predictor to outcome including mediator (direct effect); BL, baseline;
FU, follow-up

by COVID-19 (FU). The basic association between physical activity (FU) and burden (FU)
was significant (total effect, c: p=0.018). The association between physical activity (FU)
and PMH (FU) (a: p<0.001) and the relationship between PMH (FU) and burden (FU) (b:
p<0.001) were also significant. After the inclusion of PMH (FU) in the model, the asso-
ciation between physical activity (FU) and burden (FU) was not significant (direct effect,
¢’: p=0.835). The indirect effect was significant (ab) (b= —0.630, SE=0.158, 95%CI
[—0.964,—0.350].

Discussion

The further duration and course of the COVID-19 situation are unclear. Therefore, it is
of great importance to identify factors that can reduce its negative impact. The present
cross-national study provides cross-sectional and longitudinal findings from China and
Germany on two protective factors that could reduce burden experienced by COVID-19,
and it explains how they might interact. Despite the different national COVID-19 contexts,
similar result patterns were found in both countries.
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As expected, physical activity assessed one (in Germany) and five (in China) years
before the pandemic outbreak (longitudinal data), as well as physical activity assessed
in both countries after the pandemic outbreak (cross-sectional data), was negatively
associated with burden caused by COVID-19 (confirmation of Hypothesis 1a). Regular
physical activity (e.g., jogging, cycling, yoga) not only fosters physical health, but also
increases the individual level of self-efficacy and confers resilience to deal with stress-
ful and uncertain situations (Eime et al., 2013). In line with this knowledge, the current
findings show that individuals who regularly engaged/engage in physical activity in the
past and in the present are at less risk to experience high burden by COVID-19. Further-
more, physical activity was positively associated with PMH (confirmation of Hypoth-
esis 1b). This corresponds to earlier research that described that people who engage
in physical activity often experience flow — a state of joy, happiness, and mastery
(Csikszentmihalyi, 1990) — that fosters positive mental health (Drane & Barber, 2016;
Richards et al., 2015). Furthermore, PMH can be increased by the achieving of self-
determined physical aims such as the enhancement of own cycling speed and endurance
(Brailovskaia et al., 2020).

PMH was negatively associated with COVID-19 burden (confirmation of Hypothesis 1c).
Previous studies described the positive impact of PMH in different life areas. For example,
it contributed to the longitudinal treatment success of individuals with anxiety disorders
(Teismann et al., 2018) and reduced the risk of suicide ideation and behavior in individuals
who previously experienced cyberbullying (Brailovskaia et al., 2018a). The current findings
reveal that PMH assessed up to five years before the pandemic outbreak as well as PMH
measured in the present can predict the level of burden by COVID-19. Moreover, PMH
mediated the relationship between physical activity and COVID-19 burden (confirmation
of Hypothesis 2). Thus, it can be hypothesized that the protective effect of physical activity
against COVID-19 burden depends on heightened PMH: If physical activity translates to
PMH, then the experience of high COVID-19 burden becomes less likely. This assumption
corresponds to earlier research that showed the combination of physical activity and PMH to
be a protective factor against suicide-related outcomes (Brailovskaia et al., 2020). Notably,
in the current study, the hypothesis about the mediation role of PMH was confirmed in the
longitudinal mediation model that included physical activity and PMH five years (Chinese
sample) and one year (German sample) before the pandemic outbreak and in the cross-
sectional model that included all data at the same measurement time point. Furthermore,
there was a positive relationship between physical activity at the BL and at the FU, as well
as between PMH at the BL and at the FU. The present results reveal the stability of the
protective effect of physical activity and PMH. Moreover, they emphasize the importance
of the permanent maintenance of both variables on a high level to reduce the impact of
negative external factors such as the COVID-19 outbreak.

The present findings contribute to and extend available research on physical activity
and PMH (Rebar et al., 2015; Truskauskaite-Kuneviciene et al., 2020). Notably, the dif-
ferent course of the COVID-19 spread (Beltekian et al., 2021), along with the confounding
impact of different national profiles and governmental measures in China and Germany
(Mitze et al., 2020; Tian et al., 2020), cannot be sorted out. Moreover, there is a gap of
four years between the BL assessed in China and the BL assessed in Germany which limits
their direct comparability. Therefore, it is especially interesting to see that similar result
patterns occurred in both national contexts of COVID-19. This finding confirms the impor-
tance of physical activity and PMH as protective factors in extraordinary situations (Eime
et al., 2013; Truskauskaite-Kuneviciene et al., 2020) and allows the hypothetical assump-
tion of the universality of their positive effect.
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In this context, one can better understand why some people experience high burden by
the current situation, while others react in a more adaptive way. High burden by COVID-19
can contribute to maladaptive behavior such as enhanced alcohol consumption, aggression,
and less adherence to governmental measures (Barzilay et al., 2020; Margraf et al., 2020).
An early identification of and a targeted providing of support for people who are at risk
to experience high COVID-19 burden can reduce the negative consequences which in the
longer term harm the individual and the society. For example, freely available online pro-
grams could be offered and promoted by official governmental communication that foster
physical activity and PMH. Such programs could include instructed gymnastic exercises
that can be carried out at home without expensive equipment and are adapted to specific
focus groups (e.g., considering age, health status). Online sportive programs that allow
participants to see each other and to interact with each other during the exercises could
at least partly satisfy the need for belonging and increase the perception of social support.
Both are of great importance in the current COVID-19 situation that requires social dis-
tancing to fight the pandemic spread (Galea et al., 2020), and both were previously shown
to foster the level of PMH (Hu et al., 2020). Furthermore, these programs might contribute
to a more regulated daily routine during curfews and for people who must stay in quaran-
tine. They could not only support people who currently suffer from high level of burden,
but also preventively reduce the risk of later burden experience.

The following limitations of the current study are to be considered. First, in the pre-
sent study, only the frequency of the physical activity was assessed. Future research is sug-
gested to include further measures to gain a more detailed overview of physical activity
(e.g., which activity is performed; how intensively is it daily performed) and its relation-
ship with PMH and burden. This could contribute to conclusions about the best form and
intensity of physical activity to reduce COVID-19 burden. Second, the low internal con-
sistency of the burden measure in the Chinese sample might reduce the reliability of the
present results. Third, there was a high drop-out rate in the Chinese sample. Of the overall
2,723 persons who participated in the BL survey, only 474 (17.4%) responded to the FU
survey. The high drop-out can at least partly be explained by the long time period between
the BL and the FU measurement. The university email addresses were used to contact the
participants. Therefore, it could be that after five years, some of them do not longer check
or use this email address. Moreover, previous research reported that especially young
adults (between 18 and 23 years) tend to drop-out in longitudinal studies (Young et al.,
2006). The mean age of the Chinese sample was 21.66 years at the BL. In contrast, in the
German sample, the drop-out rate was relatively low (8.2%, n=32) after one year. Notably,
in both samples, there were no significant differences considering the demographic vari-
ables as well as the levels of physical activity and PMH at the BL between persons who
participated in the FU survey and these who did not participate. Furthermore, the levels of
physical activity, PMH, and burden in the present study did not remarkably differ from the
previously reported levels of these variables (Brailovskaia et al., 2021; Lukat et al., 2016;
Schonfeld et al., 2017). Nevertheless, it cannot be controlled for further selective factors
(e.g., mental health issues, issues of the living environment, family issues) that might influ-
ence whether individuals who participated in the BL survey continued their participation in
the FU survey.

In conclusion, the present cross-national study reveals that cross-sectionally and lon-
gitudinally physical activity and PMH could reduce burden experienced by the current
COVID-19 situation in different national contexts. Thus, the enhancement of physical
activity and PMH could strengthen the people in the current uncertain situation, it could
decrease maladaptive coping strategies, and it could increase adaptive ones. This could
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foster adherence to the governmental COVID-19 prevention measures, and thus this
could contribute to the fight with the pandemic spread. Therefore, reducing the burden of
COVID-19 through the fostering of protective factors such as physical activity and PMH
should belong to preferred strategies. As with most communicable disease, the COVID-19
response worldwide has been dominated by care and infection prevention including wide-
spread quarantine and shutdowns of public life and economy (Su et al., 2021). The present
findings show that a basic approach to health promotion can have a longer-term protective
advantage that might reduce the burden of outbreaks such as COVID-19 and thus signifi-
cantly support the success of the other measures.
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