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Abstract

This research examined the relationship between physical activity status and perceived walkability in the neighborhood
environment during the Covid-19 pandemic. A total of 88 volunteer adults, 45 females and 43 males, aged 18-65 participated
in the study. An online IPAQ-Short Form and Neighborhood Environment Walkability Scale were administered to the
participants. In addition, daily step counts were determined to determine objective physical activity levels. The collected data
were analyzed by correlation and t test in SPSS program. According to analysis of step counts, there was a significant
difference between the physical activity groups (p<0.05). Only the aesthetics of neighborhood environment subscale scores
were significantly different between those with high intensity physical activity compared to those with low and moderate
intensity physical activity (p<0.05). According to the analysis results, mean step count and mean IPAQ scores were identified
to have positive moderate level of correlation (r = 0.27, p = 0.01). There were no statistically significant differences between
the mean walkability perception of the neighborhood environment subscale scores according to body composition (p>0.05). As
a result, in this process, the status of adults' perceptions of the neighborhood environment regarding physical activity was
examined; During the Covid-19 pandemic, features of the built environment did not increase physical activity and walking,
and their effects were not as expected. In conclusion; the most important reasons for this are the measures taken by the
administrators to protect people, the conditions affecting the pandemic such as the threat and uncertainty that the pandemic
poses on people.
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INTRODUCTION

The COVID-19 pandemic was one of the
most dramatic experiences of humanity in recent
years in both health and social terms. In addition
to the direct effects of coronavirus on human
health, human life was deeply affected due to
isolation precautions and psychological factors
linked to the disease (Ozen et al., 2020; Demirci
et al., 2022). Due to the rapid spread of the
pandemic and high transmissivity, precautions
were taken around the world in general and
societies faced great changes. Precautions like

social distancing, quarantines, masking and
movement restrictions affected the daily lives of
people and disrupted normal routines. In the first
period of the struggle against the coronavirus,
convalescent plasma and antiviral medications
(e.g., remdesivir) were adopted as partial
treatment methods, while later traditional and
MmRNA  vaccinations  provided  significant
advances in the treatment of COVID-19 patients
(Scavone et al., 2020; Byambasuren et al., 2023).
Many countries adopted social isolation and
hygiene behavior strategies as the most effective
method to limit spread of the virus and to reduce
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morbidity and mortality. In this period,
perceptions of close surroundings and physical
activity became important to sustain the health
and welfare of individuals.

Public health advice (decisions to remain at
home, closure of parks, gyms and fitness centers
to prevent spread of the virus) have the potential
to reduce daily physical activity. In this context,
daily regular physical activity and exercise assist
in the struggle against some diseases by
strengthening the immune system, and preventing
obesity, diabetes and hypertension and serious
heart diseases that make people more susceptible
to COVID-19 (Civil et al., 2021; Siordia, 2020).
Exercise affects the immune system and improves
morbidity and mortality due to infection (Lowder
et al., 2005; Warren et al., 2015; Kohut et al.,
2009). When situations like remaining at home
and reduced physical activity are combined with a
sedentary lifestyle, uncontrolled weight gain is an
unavoidable outcome. Research in Italy including
41 child and adolescent obesity patients identified
that participants did less exercise and increased
unhealthy snack consumption as a result of
remaining at home (Pietrobelli et al., 2020). A
study in the United Kingdom concluded that
adults with obesity had reduced belief in limited
numbers of behaviors to prevent typical weight
gain (e.g., physical activity) compared to before
stay-at-home orders (Robinson et al., 2020). The
importance of investigating behavior related to
weight and understanding obstacles to weight
management during the COVID-19 crisis was
emphasized by the association of high BMI with
increased risk of hospitalization and death due to
coronavirus (Garg et al., 2020; Klang et al.,
2020). Additionally, health reports by the World
Health Organization (WHO) and other national
health authorities showed a striking increase in
the prevalence of obesity and other diseases
related to physical immobility (USDHHS, 2000;
WHO, 2010; Unuvar, 2004).

The COVID-19 pandemic caused people to
remain at home more and to complete most of
their daily activities in their close surroundings.
Homes became safe harbors and the close
environment played an important role in the
struggle with the pandemic. In this process,
people’s perceptions of their close surroundings
changed and their interest in their homes,
neighborhoods and natural areas increased.
According to research by Saelens et al. (2003), the

quality and attractiveness of walkable areas near
homes may affect people’s level of physical
activity. People tend to discover walking paths,
cycle lanes and open areas in the close
environment near their homes. According to Yin
(2013), the activities and functions between the
start and end points of walks affect the
walkability, with path components listed as
accessibility, socialization, security and image.
The start and end points of a journey with the
purpose of walking and the features of the route
linking these two points make the space walkable.
Running and walking comprise significant
proportions among types of physical activity; for
this reason, walking activities play an important
role in determining the total amount of daily
movement (Tremblay et al., 2001). Contrary to
this, some factors preventing walking in cities
include few areas where it is safe to be active,
lack of access to physical activity equipment,
distance to areas like parks and gyms, cost of
physical activity and time limitations (Ferreira et
al., 2007; Cavill et al., 2006; Motl et al., 2007).
When all these negative aspects are resolved,
physically active journey choices emerge and
provide the opportunity for individuals to
participate in physical activity. WHO (2021)
stated that physical activity includes all
movements in the daily routine including during
leisure, when going places, for transport or as part
of a person’s job. Individuals going to work by
bicycle have lower probability of mortality due to
any cause; people walking to work have lower
risk of cancer and individuals using active modes
instead of vehicles have lower body mass index
(BMI). Additionally, recent research showed that
regular and continuous participation in physical
activity was associated (Mutz et al., 2021; Brown
et al., 2015; Anokye et al., 2012; Vagetti et al.,
2014; Krzepota et al., 2018; Ho et al., 2019) with
positive mental outcomes in terms of (Schuch et
al., 2018) mental health (Whitelaw et al., 2010)
and happiness (Dolan et al., 2014). In light of this
information, the aim of our study was to
investigate the perceived walkability of the
neighborhood environment according to physical
activity levels and body composition of adults
during the COVID-19 pandemic.



Procedure

Within the scope of this study, data obtained
from September-December in 2021 during the
COVID-19 pandemic were analyzed. In this
research to investigate the close environment
perceptions of adults according to physical
activity level and body composition. The study
was approved by the Scientific Research Ethics
Committee of Canakkale Onsekiz Mart University
with the decision of 04/01/2021 and number
01/03
Participants

A total of 100 volunteer participants aged
18-65 years were reached. However, only 88
people fully completed the survey or gave consent
with the consent form. Surveys were prepared
with Google Forms and sent to individuals as the
study was completed during the pandemic and
due to the risk of transmission. People who did
not complete the consent form were not included
in the study. Height and weight information was
obtained to determine obesity among participants
and BMI was calculated. After calculations, the
BMI classification table of the WHO was used
(WHO, 2000). BMI is used to predict body weight
according to height and does not provide
information about the distribution of fat in the
body.

Data Collection
IPAQ-Short-Form

This scale measuring the intensity of
physical activity comprises nine questions.
Questions provide information about physical
activity, walking upstairs, walking, shopping and
sitting during the last seven days. From this data,
total weekly physical activity levels (MET/hr/wk)
are classified as low, moderate and high.
Individuals not doing physical activity have low
physical activity of <600 MET-min/wk, while it is
necessary to achieve >600-3000 MET-min/wk
total physical activity for high intensity or
moderate intensity of physical activity (Craig et
al., 2003).

Total physical activity points: The MET-
min score (MET-min/wk) for participants for the
last 7 days was calculated using the formulas
below for high intensity and moderate intensity
physical activity and walking based on duration in
minutes and number of days of that activity.

Standard MET values were created for these
physical activities.

» Walking score (MET-min/wk) = 3.3 *
walking duration * number of days of walking

* Moderate intensity activity score (MET-
min/wk) = 4.0 * duration of moderate intensity
activity * number of days of moderate intensity
activity

* High intensity activity score (MET-
min/wk) = 8.0 * high intensity activity duration *
number of days of high intensity activity

» Total physical activity score (MET-
min/wk) = walking score + moderate intensity
activity score + high intensity activity score
Step Count

To determine the objective physical activity
levels and daily step counts of participants, daily
step count data were requested by communicating
with individuals. Individuals determined their
daily step count using smart watches, smart wrist
bands or mobile telephone applications.
Neighborhood Environment Walkability Scale
(NEWS)

The NEWS was first developed by Cerin et
al. (2006) in USA to measure perceptions of
walkability neighborhood environments (Cerin et
al., 2006). It comprises 6 subscales of access to
services, street connections and walking/cycle
routes, esthetics, traffic danger, crime rate and
infrastructure. Responses to questions are given
on a 4-point scale from 1 (definitely disagree) to 4
(definitely agree). Higher values for access to
services, street connections and walking/cycle
routes, esthetics and infrastructure are equivalent
to a more walkable neighborhood, while higher
values for traffic safety and crime indicate a less
walkable neighborhood.

Statistical Analysis

Data analysis was performed through the
SPSS 22.0 statistical package (SPSS Inc.,
Chicago, IL, USA). Means and SD were
computed for all quantitative variables and
percentages were computed for categorical
variables. The Shapiro-Wilk test was used to
inspect for the distributions of the variables. In
statistical analysis, independent samples t-tests
were used to test for group differences and One
Way Anova tests for multiple group comparisons
were used. In order to determine the group
differences, Post-Hoc LSD test was used. Pearson
correlation test was used to examine the
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relationship between the variables. Significance
RESULTS

The mean values for age, height, weight,
BMI, access to facilities, streets in the

neighborhood environment, walking and cycle

Table 1. Descriptive statistics of participants

level was taken as p < 0.05 in statistical analysis.

routes, esthetics of neighborhood environment,
traffic danger, crime, physical activity and 3-day
step counts for 88 volunteer participants are given
in Table 1.

X SD
Age 39.76 12.431
Height 171.38 8.745
Weight 74.53 13.958
BMI 25.2749 3.74668
Access to facilities 3.0492 .86939
Streets in neighborhood environment 3.1534 .93267
Walking and bicycle routes 2.8995 72344
Esthetics of neighborhood environment 2.5114 .88645
Traffic danger 2.3744 74117
Crime 1.5981 .78157
IPAQ Score 1.6477 .67874
3-day step count 4398.85 4017.279

SD= Std. Deviation

MEAN STEP COUNT

F=4.759 _

—_Lo/

3044,98

: —_— Vigorous PA;
Intensity PA; 5347,8
5642,62 ’

Figure 1: Difference between physical activity intensity and step count

According to analysis of step counts in
Figure 1, there was a significant difference
between the physical activity groups (p<0.05).
When the source of the difference between the
groups was investigated, the group with low
physical activity had mean step counts that were
lower by statistically significant level compared to
the groups with moderate and high intensity
physical activity (f (2,85) = 4.75, p=0.011).

Table 2 gives the mean body composition
and perceptions of neighborhood environment
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walkability subscale scores according to physical
activity levels for participants. Only the esthetics
of neighborhood environment subscale scores
were significantly different between those with
high intensity physical activity compared to those
with low and moderate intensity physical activity
(f(2, 85)=5.25, p = 0.006). The group with high
intensity physical activity were identified to be
the group with highest esthetic awareness of their
environment.
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Table 2: Difference in perceptions of neighborhood environment walkability according to physical
activity levels

N X SD F P Differences

Facilities, shops in Low PA 41 3.7085 .87048

neighborhood Moderate intensity PA 37  3.4516 87976 1616 205 -
environment High intensity PA 10 31820  1.23660
Low PA 41 3.0893 .90716

Access to facilities Moderate intensity PA 37  3.0181 77848 081 922 -
High intensity PA 10 3.0000  1.10039
Low PA 41 3.2439 .90223

esrt]:,ﬁ?fnm;iighborhmd Moderate intensity PA 37  3.0541 95586 397 673 ]
High intensity PA 10  3.1500 1.02875
Low PA 41  2.8902 .75059

\r/(\)/StlgSmg and cycle Moderate intensity PA 37 29103 65786 (o7 993 ]
High intensity PA 10 2.8980 .90734
Low PA 41  2.3110 91135

Esthetics of . .
neighborhood Moderate intensity PA 37 2.5203 82575 5 o5 006* a<c

environment High intensity PA 10  3.3000 55025
Low PA 41 24134 .68215

Traffic danger Moderate intensity PA 37  2.3059 .68703 290 749 .
High intensity PA 10 2.4680 1.14810
Low PA 41  1.7315 .89522

Crime Moderate intensity PA 37  1.5489 69461 1 793 173 _
High intensity PA 10 1.2330 41713
Low PA 41 25.0029 4.08955

BMI Moderate intensity PA 37 255243  3.11580 199 820 -
High intensity PA 10 25.4670 4.67970

SD: Std. Deviation

—&— Seril; 2; 4398

r=.274
p=.010

Mean step count

Physical activity score
—8— Seril; 1; 1,64

Figure 2: Correlation between step count and physical activity score
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The correlation between mean step count and
IPAQ scores of participants is presented in Figure
2. According to the analysis results, mean step

count and mean IPAQ scores were identified to
have positive moderate level of correlation (r =
0.27, p =0.01).

Table 3: Correlation between NEWS sub-domain scores, PA scores, step count and BMI

Correlations

Facilities, shops in neighborhood r
environment p

Access to facilities r

p

Streets in neighborhood environment r
Y

Walking and cycle routes r

Y

Esthetics of neighborhood environment
p

Traffic danger r

Y

Crime r

p

When the correlations between NEWS
subscales with 3-day step count, physical activity
scores and BMI are investigated, there was a
significant, weak and negative correlation
between access to facilities and 3-day step count
(r = - .215 p = 0.044). Individuals with high
access to facilities points were observed to have
lower mean step counts. There was a significant
correlation between the shops and facilities in the
neighborhood environment subscale with step
counts (r = -.223 , p = 0.037). There was a
significant positive correlation between esthetics
of the neighborhood environment with physical
activity (r = .308, p = 0. 004). This means
individuals living in esthetically organized
environments were more physically active. There
was a significant correlation between the survey

Coskun, A., Int J Disabil Sports Health Sci, 2023;6(3):496-506

3-day step
count
NEWS Score mean BMI
-191 -.223" 308
.074 .037 .003
-.042 -.215 -.205
.700 .044 .056
-.068 -.129 .022
529 231 .842
.009 -.126 .002
.937 243 .988
.308 124 .062
.004 251 564
-.015 -.164 .030
.889 128 .780
-.198 -.046 .030
.065 .669 781

subscale of shops and facilities in neighborhood
environment with BMI (r =.308, p = 0. 003).
When the mean step count values in Table 4
are assessed according to body composition
groups based on BMI of participants, those with
normal body composition were found to have
significantly different mean step counts compared
to individuals in the overweight and obese groups
(f (3,84) = 4.49, p = 0.006). The results of the
analysis with the aim of determining the
difference between the groups found that those
with normal body composition had significantly
lower mean step counts compared to individuals
in the overweight and obese groups (p<0.05).
There were no statistically significant differences
between the mean walkability perception of the
neighborhood environment subscale scores
according to body composition (p>0.05).

.Page 501 / 506.
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Table 4: Difference in BMI classification and NEWS Scores

N 2 Std. F P Differences
Underweight 4 3.70 742
Fr?cilities, Normal 40 372 666
shops in i
neighborhood  Overweight 36 3.46 1.115 2.053 113
environment
Obese 8 2.88 1.000
Underweight 4 3.16 576
Normal 40 3.30 743
Access to 2362 077 )
facilities Overweight 36 2.82 .981 ' '
Obese 8 2.75 792
Underweight 4 2.87 .250
Streets in Normal 40 3.26 .839
neighborhood . .869 460 -
environment Overweight 36 3.00 1.108
Obese 8 3.43 .623
Underweight 4 2.54 .342
Walking and Normal 40 3.02 749 Loat - _
cycle routes Overweight 36 2.78 752 ' '
Obese 8 2.95 518
Underweight 4 2.25 735
Esthetics of Normal 40 241 .963
neighborhood ¢y o\ et 36 266 801 659 579 ]
environment
Obese 8 2.40 .963
Underweight 4 2.33 .980
Normal 40 2.43 Jq71
Traffic danger Overweight 36 229 799 .249 .862 -
Obese 8 2.45 .616
Underweight 4 191 1.132
Normal 40 1.58 .819
Crime Overweight 36 151 705 /680 566 )
Obese 8 1.87 794
Underweight 4 2602.5 2181.929
Normal 40 3033.28  2995.067
*
Mean step count o eight 36 548822 4145807 490 006 b<c,d
Obese 8 722275 5908.058

*: p< 0.05, BMI classification based on World Health Organization reference values (WHO, 2000)
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In recent years, the obesity pandemic has
caused serious increases in morbidity and
mortality in both developed and developing
countries. With the increase in obesity prevalence,
there has been an increase in the frequency of
diseases linked to obesity (Kalan and Yesil, 2010).
The priority practices in the struggle against
obesity are calorie control of nutrition and regular
physical activity. In line with this, national and
international health institutions have completed
studies with the aim of creating awareness about
physical activity to prevent obesity in society
(WHO, 2021). In our study, during the COVID-19
pandemic, it was revealed that highest step counts
were in the obese group, followed by the
overweight group. The higher step counts for the
obese and overweight groups are thought to be due
to obese and overweight individuals being in the
risk group due to chronic disease during COVID-
19. The probability of greater effect from the
coronavirus may have increased health anxiety
among these individuals and as a result they
achieved higher step counts compared to
underweight and normal weight individuals.
During the pandemic, no significant differentiation
was identified between the perceptions of
neighborhood environment in terms of body
composition (p>0.05, Table 4). As mentioned
previously, it is thought that sudden precautions
because of the pandemic affecting the world in
general and society being unprepared for this
pandemic may have impacted this situation.

When the correlations between the NEWS
subscales and physical activity are investigated,
there were low and moderate significant
correlations between built environment factors and
physical activity. Similarly, Ewing and Cervero
(2010) reported that street density and distance to
close shops and services were strongly associated
with walking for access. Yang et al. (2019) did not
find consistent evidence about a correlation
between any built environment feature with higher
bicycle use for entertainment purposes; however,
they found an association with the usability of
cycle paths. The results obtained by McGrath et al.
(2015) in studies researching the correlation
between built environment and physical activity
among young people found that the correlations
between built environment features designed to
encourage walking or playing and physical activity

changed according to age. Three studies focusing
on correlations between the built environment and
physical activity of elderly adults (Barnett et al.,
2017; Cerin et al., 2017; Van Cauwenberg et al.,
2018) found significant positive correlations
between total walking and walkability, availability
of shops and services in the neighborhood and
access to public transport in the neighborhood.
Finally, access to facilities had a significant
positive correlation with total physical activity;
however, it was not associated with walking
(Barnett et al., 2017; Cerin et al., 2017; Van
Cauwenberg et al., 2018).

Restrictions to social life during the COVID-
19 pandemic are known to cause a fall in the
physical activity levels of individuals. Scientific
data supporting this view are presented in the
literature. Restrictions implemented in spring 2020
were reported to significantly reduce the physical
activity levels of people in England (Strain et al.,
2022). Instantaneous data obtained from FitBit
users showed lower daily step counts in countries
implementing stay-at-home rules (FitBit, 2020).
Considering all of these, the results of our study
did not find a statistically significant correlation
between perceptions of walkability of the
neighborhood environment with physical activity
because of restrictions and increased time spent at
home. This situation is thought to be a result of the
pandemic precautions and the fall in general
physical activity levels. The different health
concerns of people may have suppressed
walkability perceptions about the neighborhood
environment.

Opportunities to participate in physical
environment are related to the physical
environment. The availability and accessibility of
PA facilities and programs are associated with
people’s exercise behavior (Mullineaux et al.,
2001). The easiest way for individuals to be
physically active is to walk. The results of our
study confirm this. There was a positive significant
correlation between the step counts of physically
active individuals. Individuals who walked had
increased physical activity points (Figure 2). A
study by Ewald et al. (2010) found a correlation
between physical activity with step counts. A way
to ensure that walking becomes regular is to
include this activity in daily life. There is a need
for built environment features to sustain this
process in a healthy and continuous way.



The COVID-19 pandemic emphasized the
importance of regular physical activity for health
and fitness one more time. People focused more on
their homes and close environment and searched
for different solutions to remain active in these
spaces. Walkability perceptions of the close
environment, natural areas and social support have
important roles to protect human health, to reduce
stress and to improve general welfare. In this
period, it is important during urban planning and
policy-making to encourage walkable
neighborhoods, to increase access to green spaces
and to provide opportunities for people to be able
to do physical activity close to their homes. In this
process, great responsibilities fall to local
administrations. It is necessary to improve
situations like walking and cycle paths, street
connections, access to facilities, esthetics of the
environment, and to reduce traffic danger and
crime safety in the environment. According to the
results of our study, the most important reasons for
the lack of expected effect of the built environment
features on physical activity and walking during
the COVID-19 pandemic appear to be the
precautions taken by country administrations and
situations like the threat and uncertainty induced
by the pandemic.
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