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Supplementary Table 1. Characteristics of the reviewed studies (n=61) 

Ref. 

Number 

1st author, 

publication 

year,  

field of 

publication 

Study design 

(N/A: not 

specified or 

not reported) 

Study location 

(L), setting (S) 

Sample size 

(N), age 

restriction 

structure (A), 

gender (G) 

Confounding 

variables  

Environmental 

factors 

Physical activity 

outcome variables  

Statistical analysis Findings 

(O: significance,  

X: insignificance,  

∆: counterintuitive 

N/A: not specified or not reported) 

Quality 

assessment 

results 

77 

 

Beck, 2020, 

Transport 

Cross-

sectional 

L= Australia; 

S= General/Not 

specified  

N= 1073; 

A= 

46.3±17.5; 
G= Both 

Demographics 

(age, children, 

income); 
workplace policy; 

Shopping 

affected by 
COVID-19 

 Objective and subjective 

measure 

Household trips, 
use of active modes and 

motor vehicle 

Descriptive statistics; 

Regression models 

N/A 6 

54 Meyer, 2020, 

Public health 

Cross-

sectional 

L= United 

States; 
S= General/Not 

specified 

N = 3052; 

A= 18+; 
G= Both 

Demographics 

(gender, sex, 
race), 

BMI, Smoker, 

Marital Status, 
education, 

employment, 

chronic 
conditions, 

depression, 

anxiety 

 Subjective measure 

Physical activity level, 
sitting time, screen time 

Hedges’ g effect sizes; 

confidence intervals; 
multivariable linear 

regressions 

 

N/A 4 

57 Moore, 2020, 
Nutrition and 

physical 

activity 

Cross-
sectional 

L= Canada; 
S= General/Not 

specified 

N=1472; 
A= 5-17; 

G= Both 

 

Demographics 
(parental/child 

and youth);  

current 
movement 

behaviors 

Residential type 
(detached house) 

significant for 

outside PA (+), 
walking and 

biking (+), 

outside play (+), 
inside play (-), 

overall time 

outdoor (+), and 
family physical 

activity (+) 

Subjective measure 
MVPA (days/week)  

Child movement and play 

behaviors including 
outdoor play, outdoor 

PA/sports, walking and 

biking  (days/week) 
Screen time (hours/day) 

Meeting the 24-h 

movement 
recommendation 

Descriptive statistics; 
Factorial analysis of 

variance/t-test; 

Chi-square; 
Pearson and point 

biserial 

correlation 

N/A 5 

20 Srivastav, 
2020, Global 

health 

Cross-
sectional 

L=India; S= 
General/Not 

specified 

(sampling from 
Maharishi 

Markandeshwa

r (Deemed to 
be University)) 

 

N= 143 Demographics 
(age, weight, 

gender) 

 Subjective measure 
Vigorous physical 

activity (MET-min/ 

week), 
Moderate physical 

activity (MET-min/ 

week), 
Walking (MET-

min/week) 

Sitting (MET-min/week) 
Total physical activity 

with and without sitting 

(MET-min/week) 
Energy expenditure 

(kcal/week) 

Wilcoxon signed rank 
test 

Measurement: 

International Physical 
activity questionnaire-

short form (IPAQ-SF); 

Kolmogorov–Smirnov 
 

Vigorous physical activity (O) 
Moderate physical activity (O) 

Walking (O) 

Sitting (O) 
Total physical activity with and 

without sitting (O) 

Energy expenditure (O) 

3 

41 Park, 2020, 
Public health 

Cross-
sectional 

L= Seoul, 
Korea; S= 

Urban 

N/A N/A; only 
ridership data 

 Objective measure 
Change in Public Bike 

Sharing System (PBSS) 

usage per day  

Independent t tests; 
difference-in-

differences 

 

Change in PBSS usage per day (O) 4 



2 

 

34 Suzuki, 2020, 
Public health 

Cross-
sectional 

L= Japan; S= 
Urban (patients 

in the hospital 

in in Kure city, 
Hiroshima 

Prefecture) 

N = 165;  
A= 78.6 ± 

8.0;  

G: M=50, 
F=115 

 

Social 
demographics; 

Subjective well-

being (Use 
WHO-5-J); 

mental 

component health 
and health-related 

quality of life 

(HRQoL, use SF-
12v2) ; 

Sidewalks; 

Risk factors 
associated with 

decreased PA 

Changes in PA 
since COVID-19 

(NS): Residential 

density (high), 
access to shops 

(for good), 

sidewalks (for 
presence) 

Subjective measure 
Changes in PA, SWB, 

and HRQoL; also 

mentioned risk factors 
associated with decreased 

PA 

Two-way repeated-
measures ANOVA; 

paired t-test 

 

NA (only within each group; more 
active group, equally active group, 

less active group) 

4 

55 Lesser, 2020, 

Environment 

research and 

public health 

Cross-

sectional 

L= Canada; S= 

Urban and 

suburban 

N= 1098; 

A= over 19 

G: M=215, F= 

871 

Active/Inactive 

Group; 

employment 

status; 

environment; 
Location; 

Childcare; 

associated 
barriers; 

facilitators 

Natural 

relatedness and 

connectedness to 

nature (+): 

significantly 
greater 

connectedness to 

nature (Mdiff = 
3.58, SD = 1.42, 

p = 0.012) and 
nature 

relatedness 

(Mdiff = 0.17, 
SD = 0.04, p < 

0.001) than the 

inactive 

population; 

Subjective measure 

Active vs Inactive 

groups 

MVPA (min/week) 

Changes in physical 
activity since COVID-19 

(more/about the 

same/less) 
Common types of 

physical activity  
Change in type of activity 

since COVID-19 (very 

similar/somewhat 
similar/not so similar) 

Godin Leisure Score (a 

leisure score index) 

 

Sample t-tests; one-way 

ANOVAs 

Active vs Inactive groups 

MVPA (NA) 

Changes in physical activity since 

COVID-19 (O) 

Change in type of activity since 
COVID-19 (very similar/somewhat 

similar/not so similar) (NA) 

Godin Leisure Score (a leisure score 
index) (NA) 

 

5 

58 Gallè, 2020, 

Environment 

research and 
public health 

Cross-

sectional 

L= Italy; S= 

General/Not 

specified 
(sampling from 

Italian 

universities) 

N=1430; 

A= 22.9 ± 

3.5;  
G: M= 

494( 34.5%) , 

F= 
936( 65.5%) 

Socio-

demographic 

features; 
specific 

conditions during 

lockdown; 
habits of doing 

housework, going 

grocery shopping 
and walking pets; 

parent's education 

level; 
previous PA 

level; 

Age, gender, 
BMI 

 Subjective measure 

Total sedentary time 

(min/day) 
Total physical activity 

(min/week) 

 

The Wilcoxon Signed 

Ranks Test; 

Pearson’s r value; 
logistic regression; 

 

Total sedentary time (O) 

Studying/working (O) 

Watching TV/DVD (O) 
Doing leisure activities (O) 

Using electronic devices (O) 

Total physical activity (O) 

4 

75 Fong, 2020, 

Environment 
research and 

public health 

Cross-

sectional 

L= Hong Kong, 

China; S= 
Urban 

N=590;  

All age;  
G: M= 217, 

F= 373 

Demographics ( 

household 
members, 

educational level, 

working status, 
covering age,  

gender, 

average daily 
studying or 

 Subjective measure 

Change in time spent to 
relax (e.g. doing leisure 

activities) - much 

decreased, decreased, no 
change, increased, much 

increased  

Chi-square test; 

multivariate regression 
models; 

ANOVA; 

t-test; 
Pearson’s correlation 

coefficient; 

the internal consistency; 

Change in time spent to relax (NA) 4 



3 

 

working hours at 
home,  

changes in daily 

routines) 

Cronbach’s alpha 
values of the multi-item 

scales 

25 Dunton, 2020, 
Public health 

Cross-
sectional 

L= United 
States; S= 

General/Not 

specified 

N=211; 
A= (5-13) or 

8.73±2.58 & 

older children 
(9-13);  

G: M= 100, 

F= 211 

Changes in 
locations of PA: 

at home or in the 

garage (+) and on 
sidewalks and 

roads in their 

neighborhood 
(+); park or trail 

(-); yard or 

driveway (NS), 
sidewalks and 

roads outside the 

neighborhood 

(NS)  

 Subjective measure 
Physical activity (much 

more, somewhat more, 

about the same, 
somewhat less, much 

less); 

Locations of Physical 
activity; 

Sedentary behavior 

(much more, somewhat 
more, about the same, 

somewhat less, much 

less) 

Descriptive statistics; 
Chi-square test; 

t-test; 

linear regression model; 
Ordinal logistic 

regression model; 

Generalized estimating 
equations (GEE) 

Physical activity (O) 
Locations of Physical activity (at 

home or in the garage (O), on 

sidewalks and roads in the 
neighborhood (O), at park or trail 

(O), in their yard or driveway (NS), 

on sidewalks and roads outside the 
neighborhood (NS) 

Sedentary behavior (O) 

 

4 

51 Mitra, 2020, 

Health and 
place 

Cross-

sectional 

L= Canada; S= 

Urban 

N=1472; 

A: group 1: 5-
11 (53%), 

group 2: 12-

17 (47%); 
G: M=780 

(53%), F=692 

(47%) 

Demographics; 

Age; 
Meet MVPA; 

Sleep duration; 

Screen time; 
Household 

income; 

parent's 
employment; 

Multiple children; 

gender; 
dwelling type; 

dwelling density; 

access to park; 
distance to major 

roads 

Correlates of 

increased 

outdoor 

activities: house 

(ref. apartment) 
(+), dwelling 

density (-), 

access to park 
(NS), distance to 

major road (+), 

dwelling density 
x access to parks 

(+); 

 
Correlates of 

increased 

outdoor 

activities by age 

group (children 

vs. youth): house 
(+, children), 

dwelling density 

(-, both), access 
to parks (-, 

children), 

distance to major 
road (+, 

children), 

dwelling density 
x access to parks 

(+, youth) 

 

Subjective measure 

Change in healthy 
behavior (descriptive; 

walk or bike, PA or sport 

outside, PA or sport 
inside, household chores, 

playing outside, playing 

inside, screen time, social 
media use, other non-

screen based sedentary 

activities) 
 

Increased vs decreased 

outdoor activities  

Meet MVPA guidelines  

Meet 24-h movement 

guidelines  
 

 

Cluster analysis; 

Chi-square test; 
binomial logistic 

regression models; 

multivariate models 

Walk or bike (NA) 

Outdoor physical activity (NA) 
Outdoor play (NA) 

Screen time (NA) 

Social media use (NA) 
Non-screen based sedentary 

activities (NA) 

 
Meet MVPA guidelines (NA)  

Meet 24-h movement guidelines 

(NA)  

6 

29 Romero-

Blanco, 2020, 

Environment 
research and 

public health 

Cross-

sectional; 

Longitudinal 
study 

L= Spain; S= 

General/Not 

specified 
(sampling from 

university 

students in 
campus 

residence and 

N=213; 

A=N/A; 

G: M=41, 
F=172 

Sociodemographi

c; 

Anxiety/depressi
on (EuroQol 5D); 

Mediterranean 

diet; 
Living situation; 

Stage of change 

 Subjective measure 

Total PA (min/week) 

Moderate PA (days/week) 
Moderate PA (min/week) 

Vigorous PA (days/week) 

Vigorous PA (min/week) 
Daily sitting time 

(minutes) 

Bivariate analysis; 

Kolmogorov–Smirnov 

test; 
non-parametric 

Wilcoxon signed-rank 

test; 
Student-Fisher t-test; 

 

Total PA (O) 

Moderate PA - days (O) 

Moderate PA - mins (NS) 
Vigorous PA - days (O) 

Vigorous PA - mins (NS) 

Daily sitting time (O) 

5 



4 

 

shared 
apartments) 

59 Qi, 2020, 

Environment 

research and 
public health 

Cross-

sectional 

L= China; S= 

Urban and 

suburban 

N=645; 

A= 31.8±8.6; 

G: M=250, 
F=395 

Demographic; 

relevant COVID-

19; 
current PA; 

Geographic 

classification: 

Suburb vs urban 

Subjective measure 

Sedentary time (h/day)  

Total PA (participation 
frequency)  

Descriptive analysis; 

ANOVA; 

Pearson’s r; 
paired t-test 

 

Sedentary time (O)  

Total PA (O) 

5 

45 Castañeda-
Babarro, 2020, 

Environment 

research and 
public health 

Cross-
sectional 

L= Spain; S= 
General/Not 

specified 

N=3800; 

A=18-64； 

G: 
M=2054(54%

)， 

F=1746(46%) 

Demographic; 
Subgroup: 

student, worker, 

student-worker, 
did nothing; 

Subgroup: BMI 

(underweight, 
normal, 

overweight, 

obese, extremely 

obese); 

Subgroup: PA 

level( vigorous 
PA, moderate 

PA) 

 Subjective measure 
Walking time  

Moderate PA 

(categorical; min/week)  
Vigorous PA (categorical; 

min/week)  

Sedentary time (h/day) 
 

T-test; 
chi-square test 

Walking (O) 
Moderate PA (O) 

Vigorous PA (O) 

Sedentary time (O) 
 

4 

56 López-Sánchez, 

2020, Public 
health 

Cross-

sectional 

L= Spain; S= 

General/Not 
specified 

N=163; 

A=18-64; 
G: 

M=47,F=117 

Chronic 

conditions 

 Subjective measure 

Moderate PA (min/day) 
Vigorous PA (min/day) 

 

Kołmogorov–Smirnov 

test; 
Wilcoxon-signed rank 

test; 
Rosenthal’s formula 

Moderate PA (except age 45-54) (O) 

Vigorous PA (NS) 
 

2 

30 Vetrovsky, 

2020, Medical 

& heart failure 

Cross-

sectional 

L=Czech 

Republic; S= 

General/Not 
specified 

(patient life 

circumstances 
including living 

in a city with 

more/less than 
10,000 

inhabitants, 

walking 
distance to 

countryside 

less/more than 
10min) 

N=26; 

A= 58.8 ± 

9.8; 
G: M=18, F=8 

Patient 

characteristics(ag

e, gender, BMI, 
health 

assessments); 

Patient life 
circumstances 

Daily step count: 

living in a flat 

rather than in a 
house with 

garden (-) 

worsened; living 
in a city more vs 

less than 10,000 

residents (NS), 
walking distance 

to countryside 

less vs more than 
10 min (NS) 

Objective measure 

Daily step count  

Linear mixed-effects 

models 

Daily step count (O) 4 

26 Assaloni, 2020, 

Public Health 

Cross-

sectional 

L= Italy; S= 

General/Not 

specified 

N= 154; 

A= 44.8 ± 

12.5 
G: M=84, 

F=70 

Demographics 

(gender, race, 

age, marital 
status, basic 

anthropometrics 

(height/weight), 
BMI, HbA1c), 

socioeconomic 

(work, student, 
sedentary worker, 

active worker) 

 Objective and subjective 

measure 

Godin Scale Score 
(points) 

Minutes of exercise 

(daily) 
Steps number (daily) 

 

Wilcoxon Signed Ranks 

test, 

t-test, 
Shapiro-Wilk test 

Godin Scale Score (O) 

Minutes of exercise (O) 

Steps number (O) 

4 

32 Pietrobelli, 
2020, Public 

health 

Longitudinal 
study 

L= Italy; S= 
General/Not 

specified 

N=41; 
A=13±3.1 

Demographics 
(age, heigh, 

weight BMI & 

 Subjective measure 
Screen time (h/day) 

Sports (h/week) 

Paired t-test;  
independent two-

sample t-tests 

Screen time (O) 
Sports (O) 

4 



5 

 

G: M=22, 
F=19  

waist 
circumference); 

Meals, vegetable 

intake, fruit 
intake, potato 

chips, red meat, 

sugary drinks, 
screen time, sleep 

time, sports 

 

69 Sun, 2020, 

Public health 

Cross-

sectional 

L= Italy, Spain, 

Denmark, the 
UK, and the 

Netherland; S= 

General/Not 
specified 

N= 1062; 

A = N/A; 
G= N/A 

 

Age, gender, 

body mass index 
(BMI), and 

educational 

background 

 Objective measure 

Step counts (daily) 
Max distance travelled 

from home (km) 

Time spent at home (min)  
Social app use (min) 

Kruskal-Wallis tests; 

post-hoc Dunn’s tests; 
Wilcoxon signed-rank 

Step counts (O) 

Max distance travelled from home 
(O) 

Time spent at home (O) 

Social app use (O) 

6 

35 Cransac-Miet, 

2020, 

Cardiology 

Cross-

sectional 

L= France; S= 

Urban and rural 

N=195; 

A=65.5±11.1; 

G: M=119 

(61%), F=76 

(39%) 

Urban and rural 

area 

Urban vs rural Subjective measure 

Total physical activity 

(>% decrease, No change, 

>25% increase) 

Chi square or Fisher 

exact test; 

Wilcoxon test; 

Total physical activity (descriptive, 

significance between urban vs. rural)  

2 

60 Gilic, 2020, 
Children 

Cross-
sectional 

L= Bosnia & 
Herzegovina; 

S= Urban and 

rural (65% in 
urban centers 

and 35% in 
rural 

communities) 

N= 688; 
A=15-18; 

G: M=366 

F=322 

Sociodemographi
c variables; 

familial/parental 

factors 

 Subjective measure 
Physical activity levels 

(PAQ-A score) 

Kolmogorov–Smirnov 
test; 

t-test; 

Mann Whitney U test; 
logistic regressions 

Physical activity levels (O) 6 

27 Elran-Barak, 

2020, 
Environmental 

research and 

public health 

Cross-

sectional 

L= Israel; S= 

General/Not 
specified 

N=315; 

A=>18; 
G: M=121, 

F=178 

Demographic 

(gender, age, 
marital status); 

Socioeconomic 

variables 
(education, work 

status, religiosity, 

num of people in 
the household); 

Disease 

management; 
Time spent on 

social media; 

Medical 
condition 

 Subjective measure 

Time spent on social 
media (h/day) 

Time spent on online 

health communities 
(h/day) 

Physical activity 

(times/week) half an hour 
or more of physical 

activity 

Chi-square test; 

one-way ANOVA with 
LSD post-hoc tests; 

Paired t-test; 

Ordinal logistic 
regressions 

Time spent on social media (O) 

Time spent on online health 
communities (O) 

Physical activity (O) 

3 

32 Di Sebastiano, 

2020, 

Psychology 

Cross-

sectional 

L= Canada; S= 

General/Not 

specified 

N=2388; 

A=over 18; 

G: M=234 

(9.8%), 

F=2154 
(90.2%) 

Demographic 

information (age, 

gender, region) 

 Objective measure 

MVPA (min/week)  

LPA (min/week) 

Steps (n/day) 

 

Chi-square test; 

one-way ANOVA; 

two-way ANOVAs; 

partial eta-squared 

analysis 

MVPA (O) 

LPA (O) 

Steps (O) 

6 

52 Hemphill, 

2020, 
Cardiology 

Longitudinal 

study 

L= Canada; S= 

General/Not 
specified 

(children from 

British 
Columbia 

Children’s 

Hospital) 

N=: 2019 

group = 83, 
2020 

group=82; 

A= 13± 2.3; 
G: M=91, 

F=74 

Demographic 

(age, gender); 
Diagnosis 

(coarctation of 

the aorta, 
tetralogy of 

Fallot, 

transposition of 
the great arteries, 

 Objective measure 

Step counts (weekly and 
daily) 

Descriptive statistics; 

1-way analysis of 
variance; 

student's t-test; 

chi-square test 

Step counts (O) 5 



6 

 

Fontan 
circulation) 

46 Ammar, 2020, 

Nutrients, 

Public health 

Cross-

sectional 

L= Asia, 

African and 

Europe; S= 
General/Not 

specified 

N= 1047; 

A=18+; 

G: M=484, 
F=563 

Demographic 

( age, continent, 

gender, 
education, marital 

status, 

employment, 
health state) 

 Subjective measure 

Vigorous PA (days/week, 

min/week, MET values) 
Moderate PA (days/week, 

min/week, MET values) 

Walking (days/week, 
min/week, MET values) 

Total PA (days/week, 

min/week, MET values) 
Sitting (h/day) 

Shapiro–Wilks W-test; 

paired t-test; 

Cohen's d 

Vigorous PA (O) 

Moderate PA (O) 

Walking (O) 
Total PA (O) 

Sitting (O) 

5 

66 Gallè, 2020, 

Environmental 
research and 

public health 

Cross-

sectional 

L= Italy; S= 

General/Not 
specified 

(University: 

The University 

of Rome La 

Sapienza, the 

University of 
Naples 

Parthenope 

and the 
University of 

Bari Aldo 

Moro) 

N=2125; 

A=22.5 ± 
0.08; 

G: M=791, 

F=1334 

Demographic 

(age, gender); 
Life Science 

students and 

others; 

education; 

knowing 

someone affected 
by COVID-19 

 Subjective measure 

PA (decreased, increased, 
active as before, inactive 

as before) 

Descriptive analysis; 

student's t-test; 
chi-square test; 

logistic regression 

PA (NA) 4 

39 Pépin, 2020, 

Medical 

Longitudinal 

study 

L= Worldwide 

(15 countries); 

S= General/Not 
specified 

N= 742,000; 

Age and 

gender vary 
by country 

Age; 

Gender; 

Date of 
Lockdown; 

Country and 

province; 
Baseline and 

lockdown 

 Objective measure 

Steps (daily) 

Wilcoxon 

nonparametric test 

Steps (O) 6 

56 López-Bueno, 

2020, 
Psychology 

Cross-

sectional 

L= Spain; S= 

General/Not 
specified 

N= 2741; 

A=34.2±13; 
G: 

M=1321(48.2

%) F=1420 
(51.8%) 

Demographic 

( age, gender, 
education, marital 

status, 

occupation, body 
mass); 

exposure to 

COVID-19; 
Along during 

COVID-19 

confinement; 

Number of 

previous health 

risk behaviors; 
Health risk 

behaviors during 

COVID-19 
confinement; 

Week of COVID-
19 confinement 

 Subjective measure 

Screen exposure (more 
than 2hrs of daily screen 

time; yes or no) 

PA (<150 weekly minutes 
of MVPA; yes or no) 

Binomial logistic 

regression tests;  
stratified analysis 

Screen exposure (NS) 

PA (O) 

4 

62 Azizi, 2020, 

Public health 

Cross-

sectional 

L= Morocco; 

S= General/Not 

specified 

N=537; 

A=+18(33.19 

± 12.14); 

socio-

demographic 

characteristics 
(age, marital 

 Subjective measure 

Daily PA (none, less than 

30min, 30min-1h, 1h-
1h30min, 1h30min-2) 

Mann-Whitney and 

Kruskal-Wallis test; 

Stuart-Maxwell test 

Daily PA (O) 

Daily E-working time (O) 

Daily information tracking time (O) 
Daily phone calls and SMS (O) 

4 



7 

 

G: M=199; 
F=338 

status, 
educational 

status, profession, 

socio economic 
level, number of 

children, 

presence of 
disease); 

before home 

confinement (484 
sample), after 

home 

confinement 

Daily E-working time 
(none, less than 2 h, 2-4h, 

4-6h, 6-8h, >8h) 

Daily information 
tracking time (none, less 

than 30min, 30min-1h, 1-

2h, 2-3h, >3h) 
Daily phone calls and 

SMS (none, less than 

30min, 30min-1h, 1-2h, 
2-3h, >3h) 

Daily activity time with 

family members (none, 
less than 1 h, 1-2h, 2-4h, 

4-6h) 

Daily activity time with family 
members (O) 

47 Gallo,  

2020, Nutrients 

Cross-

sectional; 

Longitudinal 

study 

L= Australia; 

S= General/Not 

specified 

(sampling from 

the University 
of Queensland 

in Brisbane, 

Australia) 
 

N= 509;  

A= 19-27;  

G=Both; 

Demographics 

(gender, age, 

ethnicity); health 

practices 

( former physical 
activity) ; 

 Subjective measure 

physical activity level; 

time of walking or 

vigorous activity; 

achieving ‘sufficient’ 
activity 

McNemar’s test; 

Shapiro–Wilk test 

Levels of participation in PA (O); 

Walking (O); 

Vigorous PA (N/A); Sufficient PA 

(O) 

5 

63 Ruíz-Roso,  

2020, 
Nutrients 

Cross-

sectional 
Study; 2020 

L= Spain, Italy, 

Brazil, Chile, 
Colombia; 

S= General/Not 

specified 

N= 726; 

A=10-19; 
G=Both 

Sociodemographi

c (country, age, 
sex, household 

size, maternal 

education); 
health practices 

(former physical 

activity) 

 Subjective measure 

Physical activity 
frequency 

Logistic regression country (o) 

PA (o) 

5 

28 Sassone, 

2020, 

Public health 

Cross-

sectional 

study 

L= Italy; 

S= General/Not 

specified 

N= 24; 

A= 62-82;  

G= Both 

Demographics 

(gender, age) 

 Objective measure 

Daily physical activity 

hours 

Descriptive analysis Physical activity (O) 2 

48 Zheng, 
2020, 

Public health 

Cross-
sectional; 

Longitudinal 

study 

L= Hong Kong, 
China; 

S= Urban 

N= 631; 
A= 18-35;  

G= Both 

Demographics 
(age, height, 

weight, BMI); 

 

 Subjective measure 
Vigorous PA (min/day); 

Moderate PA (min/day); 

Walking (min/day); 
Sedentary behavior 

(h/day); 

Sedentary behavior 
including 

TV/DVD (h/day), 

Computer/paperwork 

(h/day), 

sitting for transport 

(h/day) 

Descriptive analysis;  
Wilcoxon Signed-Rank 

Test; 

Vigorous PA (o); 
Moderate PA (o); 

Walking (o); 

Sedentary behavior (o); 
TV/DVD hours(o); 

Computer/paperwork hours (o); 

Sitting for transport hours(o) 

6 

73 Schnitzer, 

2020, 

Public health 

Cross-

sectional 

study 

L= Tyrol, 

Austria; 

S= General/Not 
specified 

N= 511; 

A= 25-59; 

G= Both 

Sociodemographi

c (Age, 

gender, 
location, 

employment) 

 Subjective measure 

Frequency of sports and 

exercise 

Descriptive analysis Sports and exercise behavior (NA) 3 

40 Park, 
2020, 

Medicine, 

Public health 

Cross-
sectional 

study 

L= Seoul, 
Korea; 

S= Urban 

 

N/A Age, purpose  Objective measure 
Ridership change (daily 

number of passengers) 

Unpaired t-test Ridership change (o) 5 
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36 Carroll, 
2020, 

Nutrients 

Longitudinal 
study 

L= Guelph-
Wellington 

area, Canada; 

S= General/Not 
specified 

N= 254 
(household); 

A= 18 

month+; 
G= Both 

Sociodemographi
c (ethnicity, 

household 

income, marital 
status) 

 Subjective measure 
Physical activity, 

Screen time 

Descriptive analysis, 
Thematic analysis 

PA (NA) 
Screen time (NA) 

4 

74 Phillipou, 

2020, 
Public health 

Cross-

sectional 
study 

L= Australia 

S= General/Not 
specified 

N= 5469;  

A= 18+; 
G= Both; 

 

Demographics 

(age) 
 

 Subjective measure 

Exercising behavior 

Descriptive statistics; 

Goodman-Kruskal 
gamma 

Exercising behavior (NA) 3 

21 Ruiz-Roso, 

2020, 
Medical, 

nutrients 

Cross-

sectional 
study 

L= Madrid, 

Spain; 
S= General/Not 

specified 

N= 72; 

A= 45-77; 
G= Both  

Demographics 

(gender, age, 
BMI, Capillary 

HbA1c) 

 

 Subjective measure 

Sitting time (h/week) 
Walking time (min/week) 

Moderate PA (min/week) 

Correlation test Sitting time (O) 

Walking time (O) 
Moderate PA (O) 

4 

64 Bourdas, 2020, 

Public health 

Cross-

sectional 

study 

L= Greece; 

S= General/Not 

specified 

N= 5206; 

A= 18+; 

G= Both  

Demographics 

(age,  

weight,  
height); 

  

 

 Subjective measure 

Daily occupation 

(min/week); 
Transportation 

(min/week); 

Leisure time activities 
(min/week); 

Sporting activities 

(min/week); 
Overall PA (min/week) 

Paired t–tests; 

One way ANOVA; 

Bonferroni pairwise 
comparisons 

Daily occupation (o); 

Transportation (o); 

Leisure time activities (o); 
Sporting activities (o); 

Overall PA (o); 

6 

44 Saha, 2020, 

Public health 

Cross-

sectional 
study 

L= India; 

S= General/Not 
specified 

 

N/A N/A  Objective measure 

Daily change of different 
community mobility 

(percentage): Retail and 

recreation, Grocery and 
pharmacy, Parks, Transit 

stations, Workplaces, 

Residential 

Geo analysis Daily change of different 

community mobility (NA) 

4 

65 Sánchez-
Sánchez, 

2020， 

Nutrients 

 

Cross-
sectional 

study 

L= Spain 
S= Urban and 

rural 

N= 1073;  
A= 16+;  

G= Both  

Demographics 
(age, BMI, 

height, weight); 

Socio-economic 
(professional 

status, number of 

people in the 
residence, home 

cooking) 

 Subjective measure 
Practice of PA (weekly: 

1-3 times, 4-5 times, 6+ 

tunes, do not practice any 
PA); 

Time to spend practicing 

PA in each session (10-
30min, 31min-1h, more 

than 1h, do not practice 

any PA) 

Linear regression Practice of PA (o) 
Time to spend practicing PA in each 

session (o) 

4 

72 Đogaš, 

2020, 

Medical 

Cross-

sectional 

study 

L= Croatia, 

S= General/Not 

specified 
 

N=3027;  

A=18+； 

G= Both 

Demographics 

(age, body 

weight, height, 
education); 

Socio-economic 

(working status, 
work rhythm 

during lockdown, 

living conditions 
during lockdown) 

 Subjective measure 

Frequency of exercise 

weekly;  
Duration of exercise 

(min) 

Logistic regression Frequency of exercise (o); 

Duration of exercise (o) 

4 
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68 Cancello, 2020, 
Public health 

Cross-
sectional 

study 

L= Italy; 
S= General/Not 

specified 

 

N=490; 
A=18+; 

G= Both 

Demographics 
(gender, age, 

BMI, educational 

level, work 
situation, house 

size, cohabitation, 

relatives/himself 
with COVID-19; 

habitual physical 

activity levels 
food 

smokers; 

chronic diseases; 
 

 Subjective measure 
PA (unchanged, more 

than usual, no activity, 

less than usual), 
PA change in percentage 

(increased, decreased, 

unchanged, sedentary; 
active subjects before 

lockdown vs inactive 

subjects before 
lockdown) 

Descriptive statistics Physical activity (o) 4 

22 Biviá-Roig， 

2020， 

Public health 

Cross-

sectional 

study 

L=Spain; 

S=General/Not 

specified 

N=90; 

A=18+; 

G= Both 

Demographics 

(Age, height, 

weight, BMI, 

week of 

pregnancy, 

parity) 

 Subjective measure 

Changes in PA (days per 

week, min per day), 

sedentary activity (hours 

per day) 

Shapiro–Wilk test; 

nonparametric 

Wilcoxon tests; 

Chi-square tests 

Vigorous activity (o); 

Vigorous activity (o); 

Moderate activity (o); 

Moderate activity (o); 

Walking activity (o); 

Walking activity (o) 
Sitting (o) 

3 

42 Constandt, 

2020, 
Public health 

Cross-

sectional 
study 

L= Belgium; 

S= General/Not 
specified 

N=13515; 

A=18+; 
G= Both 

Demographics 

(Age, gender, 
highest 

education, 

inhouse children);  
Exercise 

performance 

(High active, low 
active) 

 

 Subjective measure 

High vs low active groups  
Exercise during 

lockdown, including three 

categories: i.e., exercising 
less, exercising as much, 

exercising more 

Descriptive analysis;  

ordinal logistic 
regression 

High vs low active groups  

Exercise during lockdown (NA) 

5 

49 Pisot, 
2020, 

Public health 

Cross-
sectional 

study 

L=Bosnia and 
Herzegovina, 

Croatia, 

Greece, 
Kosovo, Italy, 

Serbia, 

Slovakia, 
Slovenia and 

Spain; 

S= General/Not 
specified 

N=4108; 
A=15-82; 

G= Both 

Demographics 
(age, gender, 

country) 

 Subjective measure 
by country: 

Physical inactivity 

(h/day) 
Screen time (h/day), 

Walking time (h/day), 

Sports time (h/day), 
Physical work time 

(h/day) 

Descriptive analysis;  
Multiple Linear 

Regression 

by country: 
Physical inactivity (o); 

Screen time (o); 

Walking time (o); 
Sports time (o); 

Physical work time (∆) 

4 

23 Di Stefano, 

2020, 

Medical 

Cross-

sectional 

study 

L=Sicily, Italy 

S=General/Not 

specified 

N=268; 

A=18+, 

G= Both 

Demographics 

(age; 

gender; 

BMI) 

Levels of 

PA(MET) 

 Subjective measure 

Healthy controls and 

patients with 

neuromuscular disease 

MET-vigorous 

(min/week); 
MET-moderate 

(min/week); 

MET-walking 
(min/week); 

MET-total (min/week); 
MET-MVPA (min/week); 

Chi-square test; 

Mann–Whitney U test; 

Kruskal–Wallis rank-

sum test 

MET-vigorous (o); 

MET-moderate (o); 

MET-walking (o); 

MET-total (o); 

MET-MVPA (o) 

3 

53 Ong,  

2020, 

Medical 

Cross-

sectional 

study 

L= Singapore; 

S= Urban 

N= 1824; 

A= 21–40; 

G= Both 

Sociodemographi

c (age, gender, 

ethnicity, family 
status, household 

 Objective measure 

Steps (daily counts); 

MVPA (min/day); 
Resting heart rate (bpm) 

Paired t-test; 

Pearson’s chi-squared 

test; 
ANOVA 

Steps (o); 

MVPA (o); 

Resting heart rate (o) 

6 
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income in SGD, 
highest 

education) 

71 Colley, 

2020, 
Public health 

Cross-

sectional 
study 

L= Canada; 

S= General/Not 
specified 

N= 4627; 

A= 20+; 
G= Both 

Demographics 

(age, gender) 

 Subjective measure 

Men vs Women: 
Exercise outdoors 

(yes/no); 

Increased TV use; 
Increased internet use; 

Increased video games 

use; 
Increased 2-3 types of 

screens use 

Descriptive statistics; 

Paired t-tests; 

Men vs Women  

Exercise outdoors (NA) 
Increased TV (NA) 

Increased internet (NA) 

Increased video games (NA) 
Increased 2-3 types of screens (NA) 

3 

50 Yang, 2020, 
Public health 

Longitudinal 
study 

L= USA; 
S= General/Not 

specified 

N= 431; 
A= 18+; 

G= Both 

Demographics 
(age, 

gender, 

BMI, 

education levels, 

marital status, 

income, 
employment, 

ethnicity); 

Covid-19 related 
symptoms; 

Tested for Covid-

19 (yes/no) 

 Subjective measure 
PA MET (MET-

min/week); 

Moderate PA (min/day); 

Vigorous PA (min/day); 

Active PA (min/day); 

Walking (min/day); 
Sedentary time (min/day) 

Descriptive statistics; 
Linear regression 

analyses 

PA MET (o); 
Moderate PA (o); 

Vigorous PA (o); 

Active PA (o); 

Walking (NA); 

Sedentary time (NA) 

6 

37 Ghosh, 2020, 

Medical  

Cross-

sectional 

study 

L= India; 

S= Urban 

N=150; 

A= 18+; 

G= Both 

Demographics 

(age, 

gender) 

 Subjective measure 

Exercise duration 

(decreased by 25-50%, 
same as before, increased 

by 25%, increased by 

>50%); 
compared to before 

lockdown period 

Descriptive statistics  Exercise duration (NA) 1 

79 Day,  

2020, 
Environmental 

economics 

Cross-

sectional 
study 

L= England; 

S= General/Not 
specified 

N/A N/A  Objective measure 

Park visitation change 
(daily %) 

Latent class regression 

analysis 
 

Park visitation change (NA)  

5 

33 Majumdar, 
2020, 

Medical 

Cross-
sectional 

study 

L= India; 
S= General/Not 

specified 

Office 
Workers 

N=203 

A: 
33.1±7.11;G= 

Both 

 

Students 

N=325; 

A: 22.1±1.66; 
G= Both 

Demographics 
(age, 

job experience, 

sex, marital 
status, habitual 

smokers, habitual 

drinkers) 

 Subjective measure 
Office workers and 

students; 

Cellphone time (h/day); 
Desktop/laptop time 

(h/day); 

TV time (h/day) 

Student’s t-test Cellphone (o), 
Desktop/laptop (o), 

TV (o) 

3 

78 Van Nguyen, 

2020, 
Public health 

Cross-

sectional 
study 

L= Vietnam; 

S= General/Not 
specified 

N=440; 

A=N/A 
G= Both 

Sociodemographi

c (gender, 
household head's 

occupation, 

extra job 
participation, 

monthly income, 

location) 

 Subjective measure 

Travel plans; 
Moving habits; 

Work/study activities; 

Descriptive statistics; 

explanatory factor 
analysis; 

Barlett test; 

Travel plans (NA); 

Moving habits (NA); 
Work/study activities (NA) 

3 
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67 Yamada, 
2020, 

Public health 

 

Cross-
sectional 

study 

L= Japan; 
S= General/Not 

specified 

N=500; 
A=20+; 

G = Both 

Demographics 
(age, gender) 

 Subjective measure 
Frequency of outing (%; 

decrease no change, 

increase); 
PA (%; decrease no 

change, increase); 

Sedentary behavior (%; 
decrease no change, 

increase) 

Descriptive statistics 
 

Frequency of outing (NA); 
PA (NA); 

Sedentary behavior (NA) 

4 

43 Sehra,  

2020, 
Public health 

Cross-

sectional 
study 

L= United 

States; 
S= General/Not 

specified 

N=22124-

83745 (cell 
phone 

location data, 

daily 
observation); 

A=N/A; 

G= N/A 

County; 

days; 
county factors 

(number of cases, 

days since order, 
rural, 

population); 

state factors (age 

group, black 

individuals, 

income, poverty, 
obesity, without 

insurance, state 

GDP, education, 
inpatient beds per 

capita, GDP spent 
on health care, 

population 

density) 

 Objective measure 

Daily cellphone activity 
compared with baseline 

over time by category of 

place (workplace, retail, 
parks, transit, grocery, 

residence);  

 

Descriptive statistics; 

Multivariable linear 
regression 

Daily cellphone activity compared 

with baseline over time by category 
of place (NA) 

 

6 

13 Tison, 2020, 
Medical 

Cross-
sectional 

study 

L= Worldwide; 
S= General/Not 

specified  

N= 
19,144,639 

(daily step 

count) 
A=N/A; 

G: N/A 

Cities; 
country; 

operating system 

(Android or 
Apple) 

 Objective measure 
Mean daily steps (n 

and % change) by country 

Descriptive statistics Mean daily steps (NA) 3 

56 López-Bueno, 
2020, 

Sustainability 

Cross-
sectional 

study 

L= Spain; 
S= General/Not 

specified 

N = 2042; 
A = 18+; 

G= Both  

Demographics 
(age, gender, civil 

status, 

occupation, and 
education) 

 Subjective measure 
Weekly PA minutes; 

Adherence to WHO PA 

guidelines 

Mc Nemar Chi-squared 
tests;  

independent and paired 

samples t-test; 
effect size (Cohen’s 

d)； 

receiver operating 

characteristic (ROC) 

curve analysis 

Weekly PA minutes (o) 
Adherence to WHO PA guidelines 

(o) 

4 

76 Rice, 2020, 

Urban ecology 

Cross-

sectional 

analysis 

L= United 

States; 

S= Urban and 

rural 

N= 1012; 

A= N/A; 

G= Both 

Demographics 

(gender, 

ethnicity, country 

of residence, 
community 

classification of 
residence); 

Behaviors 

(Average 
frequency of 

outdoor 

recreation, 
Average distance 

traveled to 

 Subjective measure 

Rural vs Urban cluster 

vs Urban area residents  

Outdoor recreation 
(frequency, days/week); 

Distance travelled to 
participate in outdoor 

recreation (per session); 

Distance travelled beyond 
roads during outdoor 

recreation (per session) 

 

ANOVA Rural vs Urban cluster vs Urban 

area residents  

Outdoor recreation (o); 

Distance travelled to participate in 
outdoor recreation (o); 

Distance travelled beyond roads 
during outdoor recreation (o); 

 

4 
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participate in 
outdoor 

recreation, 

Average distance 
traveled beyond 

roads during 

outdoor 
recreation, 

Average outdoor 

recreation group 
size) 

70 de Lannoy, 

2020, 

Public Health 

Cross-

sectional 

analysis 

L= Canada; 

S= General/Not 

specified 

N=1472; 

A= 5-17; 

G= N/A 

Province; 

policies 

facilitating access 
to outdoor 

spaces; 

policies 

restricting access 

to outdoor 

spaces; 
number of 

COVID- 19 cases 

 Subjective measure 

Time spent outdoors 

(behavior change score); 
Outdoor play (behavior 

change score) 

Descriptive statistics Time spent outdoors (o); 

Outdoor play (o); 

5 

38 Venter, 2020, 
Public Health  

 

Longitudinal 
Study 

L= Oslo, 
Norway; 

S= Urban 

N= STRAVA 
runner and 

cyclist users; 

A= N/A; 
G= N/A; 

3 years baseline 
average; 

Weather; 

Environmental 
covariates (Tree 

cover; vegetation 

greenness; trail 
remoteness); 

Land cover/use 

type; 
 

Recreational use 
of greenspaces  

increase in visits 

to parks and 
green spaces for 

both pedestrians 

and cyclists (+); 
Pedestrian 

increase and tree 

canopy/greenway
s (+); Cyclists 

use trails with 

greenness (0.2-
0.6 NDVI), 

relative to a 

baseline 
preference for 

less green cover 

(work-related 
commutes to 

recreational 

purposes); 

Objective measure 
Daily pedestrian (run, 

walk, hike) and cycling 

(bike) recreational 
activities recorded >> 

total activity counts per 

time interval;  
Walking and biking 

activities; 

Park/green space visits  
 

Descriptive analysis; 
Linear regression; 

Walking and biking (o); 
Park/green space visits (o); 

Outdoor recreation (o) 

5 

Note:  

Sallis JF, Johnson M, Calfas KJ et al. Assessing perceived physical environment variables that may influence physical activity. Res Q Exerc Sport. 1997; 68:345-351. 

Ross, C. E., & Mirowsky, J. (1999). Disorder and decay: The concept and measurement of perceived neighborhood disorder. Urban Affairs Review, 34, 412–432. 

Coulton, C. J., Korbin, J. E., & Su, M. (2002). Measuring Neighborhood Context for Young Children in an Urban Area. In T. Revenson, A. D’Augelli, S. French, D. Hughes, D. Livert, 

E. Seidman, M. Shinn, & H. Yoshikawa (Eds.), Ecological Research to Promote Social Change (pp. 99-126): Springer US. 
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