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Abstract
Background  The Covid-19 pandemic is affecting the entire world population. During the first spread, most governments 
have implemented quarantine and strict social distancing procedures. Similar measures during recent pandemics resulted in 
an increase in post-traumatic stress, anxiety and depression symptoms. The development of novel interventions to mitigate 
the mental health burden are of utmost importance.
Objective  In this rapid review, we aimed to provide a systematic overview of the literature with regard to associations 
between physical activity (PA) and depression and anxiety during the COVID-19 pandemic.
Data Source  We searched major databases (PubMed, EMBASE, SPORTDiscus, and Web of Science) and preprint servers 
(MedRxiv, SportRxiv, ResearchGate, and Google Scholar), for relevant papers up to 25/07/2020.
Study Eligibility Criteria  We included observational studies with cross-sectional and longitudinal designs. To qualify for 
inclusion in the review, studies must have tested the association of PA with depression or anxiety, using linear or logistic 
regressions. Depression and anxiety must have been assessed using validated rating scales.
Study Appraisal and Synthesis Methods  Effect sizes were represented by fully adjusted standardized betas and odds ratios 
(OR) alongside 95% confidence intervals (CI). In case standardized effects could not be obtained, unstandardized effects 
were presented and indicated.
Results  We identified a total of 21 observational studies (4 longitudinal, 1 cross-sectional with retrospective analysis, and 16 
cross-sectional), including information of 42,293 (age 6–70 years, median female = 68%) participants from five continents. 
The early evidence suggests that people who performed PA on a regular basis with higher volume and frequency and kept the 
PA routines stable, showed less symptoms of depression and anxiety. For instance, those reporting a higher total time spent in 
moderate to vigorous PA had 12–32% lower chances of presenting depressive symptoms and 15–34% of presenting anxiety.
Conclusion  Performing PA during Covid-19 is associated with less depression and anxiety. To maintain PA routines during 
Covid-19, specific volitional and motivational skills might be paramount to overcome Covid-19 specific barriers. Particularly, 
web-based technologies could be an accessible way to increase motivation and volition for PA and maintain daily PA routines.
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Key Points 

The Covid-19 pandemic increased symptoms of anxiety 
and depression symptoms. Those reporting a higher total 
time spent in moderate to vigorous physical activity, had 
12–32% lower chances of presenting depressive symp-
toms and 15–34% of presenting anxiety.

The promotion of physical activity habits and routines 
might be a cost-effective and comprehensive worldwide 
applicable strategy to overcome the severe gap between 
people in need and people receiving mental health care, 
especially in low-income countries with even non-exist-
ing mental health supplies.

Web-based technologies might be promising tools to 
increase motivation and volition for PA and maintain 
daily physical activity routines even under pandemic-
specific barriers. However, there is a clear need for more 
systematic research for effectively and safely usable apps 
or web-based programs to prevent psychiatric disorders 
through physical activity.

1  Introduction

With 106,125,682 confirmed cases all over the world (up to 
February 10th, 2021), COVID-19 is a global public health 
emergency. COVID-19 is characterized by a fast human-to-
human transmission through droplet or close contact. Given 
the lack of appropriate treatments and vaccines during the 
early stage of the pandemic, many countries implemented 
procedures recommended by the World Health Organization 
(WHO) [1], such as the isolation of symptomatic patients, 
quarantining individuals with the history of contact with 
COVID-19 infected persons, and further anti-contagion poli-
cies such as mandatory stay at home or business closures. 
Those anti-contagion policies substantially reduced expo-
nential growth rates [2, 3].

Quarantine and social distancing measures had already 
been successfully enforced during earlier pandemics, such 
as the 2003 outbreak of SARS and the 2014 outbreak of 
Ebola [4]. However, studies on the effects of these measures 
have reported elevated symptoms of anxiety, post-traumatic 
stress, and depressive disorders, as well as a 30% higher 
suicide rates in populations impacted by these measures [5, 
6]. These findings are being replicated during the Covid-19 
pandemic with multiple studies reporting elevated preva-
lences of depression and anxiety [7–11].

Notably psychiatric disorders result in a considerable 
burden of disease, accounting for 6.7% of overall disa-
bility-adjusted life years [12] and being attributable to 
14.3% of death worldwide [13]. Despite the high burden 
of psychiatric disorders, there is a severe gap between peo-
ple in need and people receiving mental health care [14]. 
This general treatment gap is especially severe in low- and 
middle-income countries, where 76–85% of people with 
mental disorders do not receive any treatment [15]. The 
latest WHO “mental health Atlas” indicates that only 95.6 
out of 100 000 depressed cases worldwide receive any 
professional mental health care, whereas the treatment 
prevalence in high-income countries is 16-times higher 
compared to low-income countries [16]. Although there 
is no current global data available, the treatment gap is 
assumed to be much higher during or after the Covid-19 
pandemic. Access to general mental health care might be 
restricted for several reasons, including supply priorities 
that being focused on Covid-19 infections, medication 
shortages, prohibition of face-to-face psychotherapeutic 
sessions of psychological treatment, closing of inpatient 
facilities to mention only some reasons. Indeed, current 
international position papers point out a clear need to 
adapt and improve mental health services worldwide due 
to these specific challenges during and after the pandemic 
[17, 18]. To mitigate the negative mental health conse-
quences of pandemics, evidence suggests that policymak-
ers should ensure quarantine measures to be as short as 
possible, to provide adequate general supplies for basic 
needs, give people as much information as possible and 
strengthen social support and communication among peo-
ple affected by the pandemic [4]. A recently published 
position paper on research priorities for mental health 
science regarding COVID-19 [18] demands the interdis-
ciplinary development of novel interventions to protect 
mental wellbeing by mechanistically based approaches to 
strengthen altruism and prosocial behavior. Among oth-
ers, physical activity (PA) interventions are highlighted 
as a promising approach. PA is defined as any bodily 
movement produced by skeletal muscles that results in 
energy expenditure and exercise is defined as PA, which is 
planned, structured, and repetitive, with the primary aim 
to improve or maintain physical fitness [19]. International 
PA guidelines recommend 150 min of moderate or 75 min 
of vigorous intensity PA per week for optimal physical and 
mental health benefits [20]. Indeed, in pre-pandemic times 
PA has been identified as a protective factor against inci-
dent depression [21] and anxiety [22]. However, decreased 
levels of PA were observed in the general population in 
multiple countries [11, 23, 24] during the pandemic. This 
rapid systematic review aims to outline current evidence 
regarding the associations of PA and exercise with depres-
sion and anxiety during the Covid-19 pandemic.
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2 � Methods

In this rapid review, we sought for observational stud-
ies examining the associations of PA and depression and 
anxiety during the COVID-19 pandemic. Inclusion criteria 
were: (1) observational studies in any population, includ-
ing cross-sectional and longitudinal designs. Longitudinal 
studies could be either prospective or retrospective; (2) 
studies have tested the association of PA with depression 
or anxiety, using linear or logistic regressions; (3) depres-
sion and anxiety were assessed using validated screening 
or diagnostic tools. We excluded opinion pieces, system-
atic reviews, and studies addressing other viruses.

We searched the electronic databases PubMed, 
EMBASE, SPORTDiscus, and Web of Science using the 
following strategy: (physical activity OR exercise OR 
sport) AND (coronavirus OR sars-cov-2 OR COVID* OR 
severe acute respiratory syndrome OR pandemic) AND 
(depression OR anxiety OR mental health). Preprints 
were searched in MedRxiv, SportRxiv, and SciELO Pre-
prints using the following strategy: “(physical activity OR 
exercise) AND (coronavirus OR sars-cov-2 OR COVID* 
OR severe acute respiratory syndrome OR pandemic)”. 
Additional hand searches were performed on COVID-19 
online repositories on ResearchGate and Google Scholar. 
Searches were made by an experienced reviewer (FS) on 
29th July, 2020. Study selection was conducted in three 
steps: (1) duplicates removal; (2) screening at the title and 
abstract level; and (3) assessment based on full-text. The 
selection was made by one reviewer (FS). Data extraction 
of selected studies was then performed by three research-
ers (FS, BS, SW). Data extracted were: author and year, 
country of the included sample, study design, sample size, 
age group of the sample included, when possible, mean 
or range of age sample, % of women, instrument/ques-
tion used to assess PA levels, instruments used to assess 
depression and anxiety, publication type and statistical out-
comes (regression standardized beta coefficients and odd’s 
ratios). If they were indicated in the report, fully adjusted 
coefficients and odd’s ratios were extracted. As studies 
included in this review used very heterogeneous statisti-
cal approaches, a meta-analysis could not be conducted. 
Instead, we summarized the evidence and presented effect 
sizes [betas and odds ratios (OR)] with confidence inter-
vals and indicated significant associations between PA and 
depression or anxiety, separately (see Table 2). In case the 
study just reported the unstandardized betas, we requested 
the standardized betas by e-mail. If standardized effects 
could not be obtained, unstandardized effects were pre-
sented and indicated. The risk of bias of individual studies 
was assessed using the National Institutes of Health (NIH) 
study quality assessment tool for observational cohort and 

cross-sectional studies [25]. The NIH tool assessment is 
composed by 14 questions the risk of potential selection 
bias, information bias measurement bias or confounding 
bias. There are three options (yes, no, other) for each ques-
tion. Each “no” or “other” is suggestive of the presence of 
some risk of bias. Questions #6 (exposure prior outcome), 
#7 (sufficient time to see an effect), #10 (repeated exposure 
assessment), and #13 (follow-up rate) were disregarded for 
cross-sectional studies. Due to the self-reported nature of 
the assessments, question #12 (blinding of outcome asses-
sors) was also disregarded for all studies.

3 � Results

Searches on PubMed, EMBASE, Sportdiscus, and Web of 
Science resulted in 592 potentially relevant studies. Pre-
print databases identified additional 572 potentially relevant 
studies. A flow-chart of the selection process is provided in 
Fig. 1. Of the identified studies, 21 studies meet the criteria 
[7, 8, 11, 26–43]. Four studies had a prospective longitudinal 
design [29, 32, 39, 42], 1 was a cross-sectional study with 
a retrospective measure of the exposure factor (henceforth 
treated as retrospective) [7], and 16 were cross-sectional 
studies [8, 11, 26–28, 30–38, 40, 41, 43, 44]. A total of 7 
studies were conducted in Asia [27, 28, 30, 33, 36, 42, 43], 
6 in Europe [11, 29, 34, 35, 38, 39], 3 in South America [8, 
31, 32], 3 in North America [7, 26, 37], 1 in Oceania [41] 
and 1 study included a multinational sample [40].

Data form a total of 42,293 (median = 68% of women) 
participants were included. Only 1 study was exclusively 
composed by older adults (over 50 years), 4 were in chil-
dren, adolescents, or young adults, while 13 studies were in 
adults (over 18). Only 7 studies used validated measures to 
assess PA levels. A wide range of scales to measure depres-
sion or anxiety were used, the most used scales being the 
Beck Depression and Anxiety inventory and the DASS-21. 
Most studies (n = 14) were peer-reviewed, seven studies were 
published as preprints. A summary of studies is provided 
in Table 1.

Results are summarized and presented in Table 2. Out of 
ten studies reporting analyses on the association between the 
overall volume of PA and depression, seven studies showed 
that more PA is significantly associated with less depres-
sion symptoms [26, 28, 30, 35, 36, 38, 40], and three out of 
nine studies investigating the association between the overall 
volume of PA and anxiety symptoms showed that more PA 
is significantly associated with less anxiety symptoms [28, 
35, 38]. Three out of six studies reported higher frequencies 
of PA to be significantly associated with less depression [30, 
32, 39] and two out of five studies to be significantly associ-
ated with less anxiety [30, 32]. One study showed that vig-
orous but not moderate PA is significantly associated with 
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less depression and anxiety symptoms [8] and another study 
indicated that light and vigorous PA is significantly corre-
lated with less depression, but moderate intensity was not 
[26]. Out of four studies assessing an association between 
regular and guideline-consistent PA and depression and 
anxiety symptoms, two studies demonstrate that regular PA 
(compared to not regular) is significantly associated with 

less depression and anxiety symptoms [30, 33]. One study 
demonstrated that guideline conforming moderate to vig-
orous PA is associated with lower odds of depression and 
anxiety [8]. Five out of six studies showed that a decrease 
in PA during the pandemic was significantly associated with 
more depression symptoms [7, 11, 30, 41, 43] and three out 
of six studies showed that a decrease in PA was significantly 

Fig. 1   PRISMA flow-chart of 
the screening and selection of 
studies
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associated with more anxiety symptoms [11, 30, 41]. One 
study reported that an increase in PA was associated with 
less depressive symptoms [42].

The risk of bias of individual studies is presented in 
Table 3. All studies clearly defined their research questions 
and used valid tools to assess main outcomes. Among the 
cross-sectional studies, 11 (68.75%) studies did not report 
the participation rate or included less than 50% of eligi-
ble participants, and 13 (81.25%) did not use valid tools 
to assess the exposure measure. A total of three out of five 
(60%) longitudinal studies are at risk of bias in the evaluat-
ing the definition of the study population, the participation 
rate, the validity of the exposure measure and in the reten-
tion of the sample.

4 � Discussion

The present study is, to the best of our knowledge, the 
first study to summarize the evidence on the associations 
of PA with depression and anxiety during the COVID-19 
pandemic. The majority of studies included in the present 
review showed that those who performed PA on a regular 
basis with higher volume and frequency and kept the PA 
routines stable, showed less symptoms of depression and 
anxiety. There was consistent evidence that those who could 
not keep their PA routine stable during the pandemic showed 
more depression and anxiety symptoms [7, 11, 30, 41–43]. 
However, the association was more consistent regarding 
depressive compared to anxiety symptoms. Those reporting 
a higher total time spent in moderate to vigorous PA had 
12% to 32% lower chances of presenting depressive symp-
toms and 15–34% of presenting anxiety. These findings are 
in line with results of recent meta-analyses showing that 
those with higher PA levels were 17% less likely of develop-
ing depression [21] and 26% less likely to develop anxiety 
[22] independently of the COVID-19 pandemic.

Indeed, the observed reduction in PA behavior during 
COVID-19 specific conditions is highly expected. For 
example, due to social distancing, exercising in a group 
setting was limited or completely prohibited. However, 
high social support is associated with more engagement 
in PA [45]. Indeed, social support was one of the strongest 
factors associated with adherence to PA in effective exer-
cise interventions [46]. Furthermore, the COVID-19 pan-
demic impaired opportunities to be physically active due 
to the closure of sports clubs, gyms, or common indoor 
and outdoor places for PA. While some people were still 
allowed to do exercises like jogging on the streets, others 
were not [47]. In general, a lack of sporting opportuni-
ties seems to be associated with reduced PA [48]. Further 
negative consequences of the pandemic such as financial 
insecurities might have caused stress in individuals and AA
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Table 2   Main results of multiple linear and logistic regressions analyzing the association of physical activity or exercise with symptoms of 
depression or anxiety in the included studies

Author Predictor Depressive symptoms Anxiety symptoms

Beta (95% CI) OR (95% CI) Beta (95% CI) OR (95% CI)

Volume
Bauer et al. [11] EX (minutes/

week)
0.00# (NR; 

NR)
0.01# (NR; 

NR)
Callow et al. [26] PA (PASE score) − 0.22*** 

(NR; NR)
− 0.02 (NR; 

NR)
Chen et al. [28] EX (hours/day) 0.68* (0.47; 0.97) 0.66* (0.45; 

0.96)
Deng et al. [30] EX (> 60 min/

day; 
Ref: < 60 min/
day))

− 0.08*** 
(NR;NR)

− 0.05 (NR; 
NR)

Cheval et al. [29] PA (minutes/day) NR# (NR; NR) NR# (NR; NR)
Jacob et al. [35] EX (minutes/

day)
0.88° (0.8; 0.97) 0.85° (0.79; 

0.97)
Khan et al. [36] EX (any amount; − 2.1* (− 4.02; 

− 0.17)a
− 0.55 (− 1.92; 

0.82)a
Ref.: No EX)

Moreira et al. [38] EX (hours) − 1.17° (NR; 
NR)a

− 0.81° (NR; 
NR)

Plomecka et al. [40] EX (> 15 min/
day;

− 0.13*** 
(NR; NR)

NR# (NR; NR)

Ref.: ≤ 15 min/
day, < 60 min/
day)

EX (≥ 60 min/
day;

− 0.15*** 
(− 0.18; 
− 0.12)

NR# (NR; NR)

Ref.: ≤ 15 min/
day)

Schuch et al. [8] PA (minutes/
day; per 10 min 
increase)

− 0.03 (− 0.1; 
0.03)

− 0.05 (− 0.13; 
0.02)

Frequency
Deng et al. [30] EX (1 to 2 

times/week; 
Ref: < 1x/week)

− 0.11*** 
(NR; NR)

− 0.09** (NR; 
NR)

EX (> 2 
times/week; 
Ref: < 1x/week)

− 0.15*** 
(NR; NR)

-0.12** (NR; 
NR)

EX (every day; 
Ref: < 1x/week)

− 0.11*** 
(NR; NR)

-0.09* (NR; 
NR)

Filgueiras and Stultz-Kolehmainen [32] EX (frequency/
week)

− 2.68** (NR; 
NR)a

− 1.64*** 
(NR; NR)a

Fullana et al. [34] EX (Unclear) 0.93 (NR; NR) 0.95 (NR; NR)
Lebel et al. [37] EX (Godin 

Shephard 
Leisure-Time 
Exercise Score)

− 0.01* (NR; 
NR)

0.99 (0.99; 0.99) − 0.01** (NR; 
NR)

0.99 (0.99; 1.0)

Planchuelo-Gómez et al. [39] EX (1–2 times/
week; Ref.: No 
EX)

− 0.17 (NR; 
NR)a

EX (3–5 times/
week; Ref.: No 
EX)

− 0.85* (NR; 
NR)a
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Table 2   (continued)

Author Predictor Depressive symptoms Anxiety symptoms

Beta (95% CI) OR (95% CI) Beta (95% CI) OR (95% CI)

EX (6–7 times/
week; Ref.: No 
EX)

− 1.29*** 
(NR; NR)a

Filgueiras and Stultz-Kolehmainen
[31]

EX (frequency/
week)

NR# (NR; NR) NR# (NR; NR)

Intensity
Callow et al. [26] Light PA (PASE 

score)
0.12** (NR; 

NR)
Moderate PA 

(PASE score)
− 0.01 (NR; 

NR)
Vigorous PA 

(PASE score)
0.09* (NR; 

NR)
Schuch et al., 2020 [8] Vigorous PA 

(minutes/day)
− 0.19* 

(− 0.34; 
− 0.04)

0.6** (0.44; 0.83) − 0.22* (− 0.4; 
− 0.03)

0.71** (0.52; 
0.96)

Moderate PA 
(minutes/day)

0.00 (− 0.09; 
0.09)

0.77 (0.57; 1.02) − 0.03 (− 0.14; 
0.08)

0.75 (0.58; 1)

Regular/guideline conforming
Chen et al. [27] EX (regular; 0.37 (NR; NR)b 0.43 (NR; NR)b

Ref.: not regular)
Deng et al. [30] EX (regular; − 0.2*** (NR; 

NR)
− 0.14*** 

(NR; NR)
Ref.: not regular)

Fu et al. [33] EX (not regular; 1.71*** (1.28; 2.29) 1.45* (1.08; 
1.93)

Schuch et al. [8] PA (≥ 30 min/
day; 
Ref.: < 30 min/
day)

0.72* (0.54; 0.96) 0.72* (0.54; 
0.96)

Change
Bauer et al. [11] EX (less; equal; 

more)c
− 0.08*** 

(NR; NR)
− 0.05*** 

(NR; NR)
Deng et al. [30] EX (no change; 

Ref.: large 
change)

− 0.27*** 
(NR; NR)

− 0.21*** 
(NR; NR)

EX (little change; 
Ref.: large 
change)

− 0.22*** 
(NR; NR)

− 0.17*** 
(NR; NR)

Filgueiras et al. [31] EX (none, 
increase, 
decrease)

NR# (NR; NR) NR# (NR; NR)

Meyer et al. [7] PA (increased; 
Ref.: main-
tained high)

− 0.01 (− 0.05; 
0.02)

0.00 (− 0.03; 
0.04)

PA (decreased; 
Ref.: main-
tained high)

0.09*** (0.05; 
0.13)

0.03 (− 0.01; 
0.07)

PA (maintained 
low; Ref.: 
maintained 
high)

0.04 (0.00; 
0.07)

0.02 (− 0.02; 
0.05)
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stress, in turn, may differentially impact individuals’ level 
of PA. Whereas habitually active individuals might even 

increase their level of PA, those who had not yet integrated 
exercise as a part of daily life, reduce their level of PA 

Table 2   (continued)

Author Predictor Depressive symptoms Anxiety symptoms

Beta (95% CI) OR (95% CI) Beta (95% CI) OR (95% CI)

Stanton et al. [41] PA (negative 
change; Ref.: 
no change/posi-
tive change)

1.08*** (1.06; 1.11) 1.09*** (1.05; 
1.13)

Zhang et al. [42] PA (per 100 
MET increase)

− 0.04* 
(− 0.08; 0)

− 0.03 (− 0.07; 
0)

Zheng et al. [43] PA (decrease 
vs. no change/
increase)

2.07** (NR; NR) 1.24 (NR; NR)

AOR adjusted odd’s ratio, EX exercise, MET metabolic equivalent of tasks, NR not reported, OR odd’s ratio, PA physical activity, PASE Physical 
activity Scale for the Elderly, Ref. reference category
*p < 0.05; **p < 0.01; ***p < 0.001; °significant association, p value not reported; #no significant association, p value not reported
a Unstandardized regression coefficient
b Odd’s ratio calculated from case counts
c Post hoc analysis revealed that a decrease in exercise was significantly associated with less depression compared to stable exercise and increase. 
No other comparison reached significance

Table 3   Risk of bias assessment 
(NIHM tool for observational 
studies)

Y yes, N no, NR not relevant

Items 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Cross-sectional studies
Bauer et al. [11] Y Y Y Y Y – – Y Y – Y – – Y
Callow et al. [26] Y Y Y Y Y – – Y Y – Y – – Y
Chen et al. [27] Y N NR N Y – – N N – Y – – N
Chen et al. [28] Y Y N N Y – – Y N – Y – – Y
Deng et al. [30] Y Y Y Y N – – Y N – Y – – N
Filgueiras and Stultz-Kolehmainen 

[32]
Y N NR Y Y – – Y N – Y – – Y

Fu et al. [33] Y Y NR Y Y – – N N – Y – – Y
Fullana et al. [34] Y Y NR Y N – – N N – Y – – Y
Jacob et al. [35] Y Y NR Y Y – – Y N – Y – – Y
Khan et al. [36] Y N NR Y Y – – N N – Y – – Y
Lebel et al. [37] Y Y NR Y Y – – N N – Y – – Y
Moreira et al. [38] Y Y NR Y Y – – N N – Y – – Y
Plomecka et al. [40] Y Y Y Y Y – – Y N Y Y
Schuch et al. [8] Y Y NR Y Y Y N – Y – – Y
Stanton et al. [41] Y Y NR Y Y – – N Y – Y – – Y
Zheng et al. [43] Y Y Y Y N – – N N – Y – – Y
Longitudinal studies
Cheval et al. [29] Y N Y Y Y Y Y Y Y Y Yt – Y NR
Filgueiras and  

Stultz-Kolehmainen [31]
Y N NR Y Y Y Y Y N Y Y – N Y

Meyer et al. [7] Y Y Y Y Y N Y Y N N Y – NA Y
Planchuelo-Gómez et al. [39] Y Y NR Y N Y Y Y NR Y Y – N Y
Zhang et al. [42] Y N NR Y Y Y Y Y Y Y Y – Y NR
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[49]. Thus, habitually active individuals might have built 
PA-related health competence and learned to utilize PA as 
a strategy to cope with negative feelings, such as stress, 
that may arise with sudden adaptions [50, 51]. Therefore, 
to prevent an increase in psychiatric disorders during the 
current or further pandemics, factors that facilitate the 
integration of PA into daily life routines, such as moti-
vational and volitional skills, need to be identified and 
encouraged. Motivation and volition are core components 
of several theories of behavior change such as the Health 
Action Process Approach (HAPA) [52]. HAPA is a social-
cognitive model specifying motivational and volitional 
determinants of health behavior such as building inten-
tions for health behavior, planning the behavior, coping 
with specific challenges, maintaining the behavior, and 
perceiving self-efficacy for all processes. A recent meta-
analysis shows that action self-efficacy has large effects 
on health behavior through intentions and maintenance 
self-efficacy [53]. Especially, self-efficacy in building 
intentions and action planning have larger effects on physi-
cal activity behavior compared with other health behav-
ior [53]. Indeed, Covid-19 specific interventions should 
even more focus on self-efficacy experiences in building 
intentions for PA and performing PA, since PA routines 
are interrupted through anti-contagion policies. A widely 
used way to promote these motivational and volitional 
determinants is the application of behavior change tech-
niques (BCTs) [54, 55]. During the COVID-19 pandemic, 
some BCTs appear to be particularly important for the 
maintenance of regular PA. For instance, the knowledge 
about the benefits of PA on symptoms that accompany 
lock-down procedures, such as lowered mood or anxiety 
might strengthen intentions for PA [4–6]. Furthermore, 
individuals need the strong ability of coping planning to 
anticipate barriers that could discourage them to engage 
in PA (e.g., curfew, closed facilities) and find strategies to 
overcome them (e.g., engage in home training).

A web-based tool, e.g., a smartphone application could 
be a low-threshold and cost-effective option to train, super-
vise, apply, and adopt such BCTs, especially in terms of 
COVID-19. First empirical evidence showed preliminary 
efficacy of apps in promoting PA. Users of such apps are 
more likely to meet recommendations on PA than non-users 
[56–59]. However, the evidence of long-term effects is cur-
rently inconclusive, since only few studies assess long-term 
effects. A current meta-analysis claims for more research to 
further elucidate the time course of intervention effects [59]. 
Furthermore, a meta-analysis showed that internet-delivered 
interventions, which are able to use different BCTs, were 
effective in increasing PA [60]. A major advantage of such 
web-based tools is the possibility to overcome some of the 
COVID-19 specific barriers. For instance, it is possible to 
become physically active online with friends or a virtual 

community, which might work against the lack of social 
support. In addition, limited sporting opportunities may be 
expanded through fitness technology and the provision of 
structured programs, as they can be used both indoors (e.g., 
through fitness videos) and outdoors (e.g., through running 
apps) and, therefore, be adapted to the specific situation.

5 � Limitations

Most of the studies included in this review used cross-sec-
tional research designs. A causal nature of these associa-
tions, therefore, remains unclear. There are notably differ-
ences in effect sizes which point at a high heterogeneity of 
the effects. Several studies further showed methodological 
shortcomings, e.g., not reporting the participation rate, 
including less than 50% of eligible participants, no vali-
dated tools to assess PA and failure to report standardized 
coefficients. Heterogeneity in research designs and statistical 
analyses hindered meta-analytic approaches, which would 
have provided a more sophisticated overall effect estimate. 
Finally, several included studies were published as preprints 
and are currently in review processes for final publications. 
It is, therefore, planned to update this review in the future.

6 � Conclusions, Future Research Directions, 
and Implications

This rapid review shows promising evidence that higher 
volume and frequency of PA and the keeping of regular PA 
habits during the Covid-19 pandemic are associated with 
less symptoms of depression and anxiety. For instance, those 
reporting a higher total time spent in moderate to vigor-
ous PA had 12–32% lower chances of presenting depressive 
symptoms and 15–34% of presenting anxiety. Thus, the pro-
motion of PA habits and routines might be a cost-effective 
and comprehensive worldwide applicable strategy to over-
come the severe gap between people in need and people 
receiving mental health care, especially in low-income coun-
tries with even non-existing mental health supplies. Particu-
larly, web-based technologies, could be an easily accessible 
way to increase motivation and volition for PA and main-
tain daily PA routines even under pandemic-specific bar-
riers. However, only very few apps or websites have been 
tested in RCTs with high methodological standards [59, 61]. 
Thus, there is a clear need for more systematic research for 
effectively and safely usable apps or web-based programs to 
prevent psychiatric disorders through PA.
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