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Abstract

Background Walking is known as the most common type of physical activity that may be influenced by the built environment,
which in turn may affect the health of residents. The current study aimed at investigating the relationship of the built environment
to exercise and recreational walking in residential neighborhoods.

Method Five hundred questionnaires were distributed from March to May 2016 in four residential neighborhoods of Bandar
Abbeas in Iran, out of which 398 questionnaires turned out to be qualified to be used in the study. Furthermore, the number of
parks as well as their total area were estimated within a radius of 1500 m from the respondents’ living place.

Results Considering the participants’ gender, the appealing characteristics of built environment were more likely to increase
walking activity among females than males. The association between walking patterns and environmental factors was different
between male and female residents. In addition, the correlations between walking behavior and some other socio-demographic
factors were determined.

Conclusion The present study suggests that urban planners and designers as well as public health promoters need to highly
consider the contribution of built environment variables in neighborhoods as well as socio-demographic variables to promote

walking behavior changes among the adult population.

Keywords Exercise walking - Recreational walking - Neighborhood - Built environment

Introduction

Physical activity is known as an important modifiable behavior
in preventing many diseases such as diabetes, hypertension,
obesity, and premature death (Sallis et al. 2012; Eyre et al.
2004). In contrast, the World Health Organization in 2002 re-
vealed physical inactivity as the cause of 1.9 million deaths. It is
worth noting that the level of physical inactivity is rising in
many societies (Armstrong et al. 2000). In this respect, the phys-
ical inactivity of 70-80% of Iranians can be put down to living a
sedentary lifestyle, leading to an enormous public health prob-
lem (Bahrami et al. 2006; Sheikholeslam et al. 2004).
Walking is known as the most common type of physical
activity among people in many countries including Iran
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(Momenan et al. 2011). Identifying the factors influencing
different types of physical activity can be helpful in pro-
moting public health. In this regard, the factors which in-
fluence the specific types of physical activity that are now
being widely promoted for health benefits have been less
investigated compared to the general types (Humpel 2002;
Humpel et al. 2004). In addition to individual and social
factors, built environment is known to affect the physical
activity of people in different domains (exercise, recrea-
tion, transport) and different settings (neighborhood, park)
(Sallis et al. 2008; King et al. 2003). Today, several
scholars put the blame fordecline in people’s health on
urban environmental factors including the neighborhood
environment or neighborhood parks quality (Su et al.
2014; Bai et al. 2013; Doescher et al. 2017; Sugiyama et
al. 2014). The association between walking for transporta-
tion and characteristics of built environment has been re-
vealed in previous studies (Lee and Moudon 2006; Troped
et al. 2003); however, the link between built environment
and leisure-time physical activity including recreational
and exercise walking need attention due to the importance
of its health outcome. Hence, the current study attempted
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to examine the association of built environment variables
with exercise and recreational walking.

The previous studies on recreational or exercise walking
revealed the relevance of these types of physical activity to
perceived safety (Van Dyck et al. 2013; Van Lenthe et al.
2005; Sugiyama et al. 2014), neighborhood aesthetics
(Jack and McCormack 2014; McCormack et al. 2013;
Ball et al. 2001; Nehme et al. 2016), proximity to potential
destinations such as parks (Sugiyama et al. 2014; Nehme et
al. 2016; Sugiyama et al. 2013), attractiveness of parks
(Sugiyama et al. 2014), quality of parks, and facilities pre-
sented in the parks (Van Lenthe et al. 2005; Sugiyama et al.
2017; Sugiyama et al. 2015; Doescher et al. 2017).
However, there was a lack of attention to specific types
of walking in the studies. In addition, the results varied
depending on the type of walking considered in the studies.
For example, the studies conducted to examine the associ-
ation of built environment with utilitarian and leisure-time
walking revealed different results depending on the type of
walking they investigated (Jack and McCormack 2014;
McCormack et al. 2013; Doescher et al. 2017; Lee and
Moudon 2006). To illustrate, the results of a small number
of studies that investigated the association between built
environment and exercise walking (Van Dyck et al. 2013;
Hovell et al. 1989; Hovell et al. 1992; Lovasi et al. 2008;
Hosler et al. 2014; Ball et al. 2001) were different from
those of the studies which linked this association to recre-
ational walking or general leisure-time physical activity in
neighborhoods. Consequently, it is important to understand
the relationship between built environments and each type
of walking in promoting health behavior. The present study
tried to investigate the relationship of built environments to
exercise and recreational walking separately. The adult
population of four residential neighborhoods in Bandar
Abbas, a city in Iran, participated in this study.

Methodology
Sample selection and data collection

The present study was conducted in Bandar Abbas from
March to May 2016. The city of Bandar Abbas is located as
the southeast coastal city of the country. The city has a popu-
lation of about 0.54 million and contains 84 neighborhoods. A
cross-sectional household survey was conducted in four resi-
dential neighborhoods of the town from three generations
(old, average, and new). Five hundred questionnaires were
distributed according to the number of households in each
neighborhood (A: 165, BB: 170, HD: 87, KH: 78) using sys-
tematic sampling. Systematic sampling allowed the researcher
to estimate the number and the total area of parks around each
respondent’s household. Two trained educated students
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distributed the questionnaires door-to-door and gave one to
an adult resident (above 18 years old) who was randomly
selected in each household to participate in the research. A
week after distribution, 461 questionnaires were collected
for further analyses.

Walking measurements

Self-report walking activity was measured using the
Behavioral Risk Factor Surveillance System questionnaire
(Centers for Disease Control and Prevention 2012), which
was modified based on the purpose of the study. Exercise
walking was identified as walking, jogging, or brisk walking
for the purpose of health or fitness. In this regard, recreational
walking was identified as walking or strolling for the purpose
of recreation or socialization. Each respondent was asked
about the types, frequencies, durations, and locations of exer-
cise and recreational activities. The respondents were classi-
fied as neighborhood exercise walkers or recreational walkers
when they met all of the following conditions: engaging in
any recreation or exercise walking activity during the previous
month, identifying walking as their primary or secondary
physical activity, and using outdoor spaces in their neighbor-
hoods as places for walking or exercise.

Perceived environment

The items to measure perceptions of neighborhood park qual-
ity were adopted from the previous studies on a 5-point scale
ranging from 1 (strongly disagree) to 5 (strongly agree) (Li
2005; Bai et al. 2013; Saelens et al. 2003; Sallis et al. 1997;
Sugiyama et al. 2009), with regard to the condition of parks in
their neighborhood focusing on proximity, availability of fa-
cilities in the parks, and attractiveness of the parks. The opin-
ion of the participants about parks could be related to one or
multiple parks in their proximity that they usually used.

Perceived neighborhood safety was measured by the single
item “it is safe to walk or jog alone in my neighborhood
during the day” (Sallis et al. 1997), and three items were also
used to assess the aesthetics of neighborhoods on a 5-point
scale (1 strongly disagree to 5 strongly agree) (Sugiyama et al.
2009), with regard to attractiveness of buildings, interesting
things to look at, and lots of greenery.

Objective measurements

The total number of parks and their total area within a radius
of 1500 m (15 mins walking) from each respondents’ house-
hold were estimated considering the distance of each partici-
pant’s home to each park in each neighborhood using the
street network distance, which is known as an appropriate
method for estimating walking behavior (Apparicio et al.
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2008). The information concerning park size was gathered
from the municipality of the town.

Data analysis

Out of the total number of respondents, 63 participants were
excluded since they had not provided the required responses
on the built environment measures, did not mention the gen-
der, did not walk enough, or were under 18 years old. The total
sample size analyzed was 398. Using SPSS version 24, the
descriptive analyses were used to show percentages for the
study variables based on gender. Body mass index (BMI)
was also calculated through dividing weight by the square of
height (kg/m?).

Approximate minutes spent on exercise and recreational
walking per week were obtained by combining the reported
frequencies and duration of these activities. In this study,
walking for exercise or recreation in the neighborhood for
any total length of time is referred to as “any walking.” A
subset that involves walking for 30 min/week or longer is
identified as “regular walkers”. Based on the recommendation
of WHO, the studies conducted on physical activity consider
150 min of physical activity per week as a substantial level
(Sigal et al. 2006); however, this cut-off point of 150 min is
used for upper levels of physical activity. A lower cut-off point
was considered in the present study since it concentrates on
specific types of physical activity (Kramer et al. 2013).

Due to the different levels of walking behavior between
male and female, binary logistic regression was performed
to examine how built environments were associated with ex-
ercise and recreational walking based on gender (Miller and
Brown 2005). Since each environmental variable could be
separately correlated with each type of walking behavior, the
environmental items were tested in separate models to assess
the correlates of each built environment factor on recreational
and exercise walking without adjusting to the other environ-
mental factors. In addition to the link between specific types of
walking and built environments, adjusted binary logistic re-
gression was performed to assess the association of exercise
and recreational walking with age, education, presence of chil-
dren in the households, and body mass index based on gender.

Results

With regard to the gender of the 398 participants in the
survey, the majority of the participants were female
(51%) and 49% were male. The respondents’ age ranged
from 18 to 70, with a mean of 32.3 (SD =10.58). A sub-
stantial portion of the participants in the survey had at least
one child under 12 years old in their households. In addi-
tion, more than half of the participants had a bachelor or
another higher education degree. More than half of the

male respondents had normal weight, followed by 50% of
the female participants. With regard to walking, around
half of the participants were regular walkers for recreation
and exercise. Table 1 shows full details of sample charac-
teristics of the respondents based on gender.

As shown in Table 2, the female participants with higher
BMI (OR=1.17; 95% CI=1.05, 135; P=.004) and edu-
cation (OR=4.13; 95% CI=1.35, 12.6; P=.01) were
more likely to walk recreationally in their neighborhood.
Beside this, the female group aged between 31 and 40 was
less likely to walk recreationally (OR =0.39; 95% Cl =
0.16, 0.92; P=.03). The likelihood of exercise walking
among the male participants aged above 50 years old was
8 times more than the other age group (OR=28.78; 95%
CI=0.96, 79.99; P=.05). Moreover, the men with higher
BMI were more likely to walk for exercise in their neigh-
borhood (OR =1.11; 95% CI=1.01, 1.21; P=.02). In ad-
dition to men, the female participants who had children in
their household were less likely to walk for recreation
(OR=0.47; 95% C1=0.22, 0.99; P=.05) and exercise
(OR=0.46; 95% C1=0.23, 0.93; P=.03).

Table 1 Proportion of reporting for exercise and recreational walking,
age, children in household, education and body mass index by gender

Demographic information Male (%) Female (%)
Age*

18 to 30 453 59.9

31 to 40 33 24

41 t0 50 11.7 13

50< 10.1 3.1
Children in the household*

0 44.1 37.4

1 or more 55.9 62.6
Education*

Diploma or lower 324 472

Bachelor 51.6 40

Postgraduate 16 12.8
BMI*

Underweight =< 18.5 6.4 7

Normal weight = 18.5-24.9 63.1 50

Overweight =25-29.9 30.6 43
Recreational walking

Any walker 49.2 473

Regular walker 50.8 52.7
Exercise walker

Any walker 42.6 522

Regular walker 57.4 47.8

Data was collected in Bandar Abbas from March to May in 2016
*some respondents did not respond to the question
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Table 2 Odds ratios and 95% confidence intervals (CI) for selected socio-demographic variables and the likelihood of walking for exercise and

recreation by gender

Demographic information

Recreational walking

Exercise walking

Odds ratio (95%CI) Odds ratio (95%CI)
Male Female Male Female
Age
18 to 30 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
31 to 40 0.77 (0.31-1.87) 0.39 (0.16-0.92)* 0.61 (0.23-1.61) 0.76 (0.33-1.72)
4110 50 1.2 (0.4-3.6) 1.53 (0.47-4.96) 1.25(0.39-4.01) 1.88 (0.62-5.73)
50 < 3.42 (0.63-18.62) 1.63 (0.88-3.45) 8.78 (0.96-79.99)* 0.68 (0.09-4.90)
Children in the household
0 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
1 or more 1.04 (0.45-2.29) 0.47 (0.22-0.99)* 1.89 (0.79-4.50) 0.46 (0.23-0.93)*
Education
Diploma or lower 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)

Bachelor 1.15(0.51-2.61)
Postgraduate 1.11 (0.42-2.96)
BMI 1.04 (0.97-1.26)

1.57 (0.76-3.25)
4.13 (1.35-12.60)%*
1.17 (1.05-1.35)%*

1.78 (0.76-4.13)
0.64 (0.22-1.80)
111 (1.01-1.21)*

0.72 (0.36-1.43)
1.18 (0.42-3.28)
1.04 (0.86-1.15)*

Data was collected in Bandar Abbas from March to May 2016
*p <0.05; **p <0.01; ***p <0.001

Unadjusted regression for each built environment vari-
able was separately performed. The results showed different
association for each type of walking. The female group who
obtained a higher safety score walked more for exercise
(OR=1.70;95% CI=1.33, 2.16; P=.002) and recreation
(OR=2.06;95%C1=1.59,2.67; P=.001)intheirneighbor-
hoods. In addition, the female respondents who perceived
higher aesthetics of neighborhood (OR =1.46; 95% CI =
1.13,1.89; P=.01) or had a greater number of parks within
a radius of 1500 m from their households (OR =1.3; 95%
CI=1,1.65; P=.03)were more likely to walk recreationally
in their neighborhoods. For men, perceiving good facilities
in the parks increased the likelihood of exercise walking
(OR=1.78;95% CI=1.2, 2.64; P=.02) and recreational
walking (OR =1.44; 95% C1=0.98, 2.1; P=.04). In addi-
tion to the park facilities, the attractiveness of parks increased
the likelihood of exercise walking among male participants
(OR=1.67;95% CI=1.2,2.33; P=.01) and female partic-
ipants (OR=1.77; 95% CI=1.31, 2.39; P=.001).
Proximity to a park played a significant role in promoting
exercise walking for both gender groups, but it increased
the likelihood of recreational walking only among the female
group (OR =1.30;95% CI=1., 1.70; P =.004). The results
also showed no significant association between the total area
of parks within a radius of 1500 m from the participants’
household and any exercise or recreational walking.
Table 3 presents the results of binary logistic regression anal-
ysis for exercise and recreational walking based on gender.
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Discussion

In this study, built environment characteristics were measured
within a radius of 1500 m from the participants’ households.
However, the association between these built environment
characteristics and exercise or recreational walking was differ-
ent depending on the participants’ gender. Previous studies
also showed significant differences in walking patterns
resulting from built environment (Su et al. 2014;
McCormack et al. 2013; Doescher et al. 2017; Jack and
McCormack 2014). However, a few studies considered
leisure-time walking patterns based on gender (Humpel et al.
2004; Su et al. 2014; Kramer et al. 2013). The findings re-
vealed that perceiving high built environment characteristics
is more likely to increase walking activity among females than
males. The differences between the two genders may result
from disparity in walking patterns (Pollard and Wagnild 2017)
or differences in individual attitudes between men and women
(Miller and Brown 2005). Perceiving higher aesthetic quality
of neighborhood increased the probability of recreational
walking among the female respondents (Su et al. 2014),
whereas access to greater facilities was more likely to promote
walking among the male participants.

Women who felt safer were more likely to walk in their
neighborhoods. This result is consistent with the findings
of previous studies which clarified that safety was a great-
er concern for women than men (Chadee et al. 2006;
Paydar et al. 2017). In addition, measuring physical
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Table 3  Unadjusted regression for exercise and recreational walking based on gender

Neighborhood level

Recreational walking

QOdds ratio (95%CI)

Male

Female

Exercise walking

QOdds ratio (95%CTI)

Male

Female

Perceived environment
Neighborhood safety
Neighborhood aesthetics
Park facilities
Park attractiveness
Proximity to park

Objective measurements
Number of parks
Park size

0.86 (0.66-1.12)
1.22 (0.92-1.61)
1.44 (0.98-2.10)*
1.69 (1.26-2.28)
0.87 (0.64-1.17)

1.03 (0.95-1.12)
0.83 (0.61-1.12)

2.06 (1.59-2.67)%+%
1.46 (1.13-1.89)%*
1.79 (1.26-2.54)+x
1.72 (1.24-2.40)
1.30 (1.0-1.70)%

1.3 (1.0-1.65)*
1.24 (1.10-2.05)

1.26 (0.96-1.64)
0.93 (0.71-1.23)
1.78 (1.20-2.64)*
1.67 (1.20-2.33)%*
1.48 (1.08-2.02)%

1.02 (0.85-1.01)
0.96 (0.81-1.18)

1.70 (1.33-2.16)%#*
1.27 (0.99-1.63)
1.60 (1.13-2.25)
1.77 (1.31-2.39)#+
1.32 (1.01-1.73)*

1.02 (0.94-1.11)
1.08 (0.96-1.21)

Data was collected in Bandar Abbas from March to May 2016

Each item was assessed in a separate model. In total, 14 models were run

#p <0.05; #p < 0.01; #%p < 0.001

activity objectively also revealed perception of safety as a
big concern for female walkers (Bennett et al. 2007).
Even though the findings did not show any association
between perceived safety and any walking among men,
the role of safety in promoting walking for general adult’s
population cannot be ignored. This could be due to a
perception of a high level of safety among the participants
of the present study. Proximity to parks also increased the
probability of exercise walking among both gender
groups, which was in line with the results of the previous
studies (Van Dyck et al. 2013; Baran et al. 2016). The
inconsistent link between recreational walking and prox-
imity for the male group can be due to men’s habit of this
type of walking (Lovasi et al. 2008). Usually people walk
recreationally to enjoy, relax, or socialize; hence, distance
can be less important than other characteristics. As found
in the previous studies, people may walk further for rec-
reation rather than other types of walking (Yang and Diez-
Roux 2012) or due to the differences between individual
attributes of gender groups. Women usually spend more
time at home to do house work or take care of children,
and they can perform recreational walking as part of tak-
ing children to the parks. Hence, females prefer to take
shorter walking distances that take less time. This state-
ment could also support the findings of the study which
revealed that the presence of a higher number of parks
increased walking among the female group, because it
may increase the proximity of residents to parks and cre-
ate more various destinations for users which is in dis-
agreement with the findings of the previous study
(Kaczynski et al. 2014). This inconsistency of findings

may result from concentration of this study on specific
patterns of walking.

The present study also found a positive association be-
tween park aesthetics and exercise walking for both gender
groups, which is in agreement with previous studies (Bai et al.
2013; Sallis et al. 2006). However, no association was discov-
ered between park aesthetics and recreational walking. This
could be due to the fact that this activity mostly happens in
parks (Lee 2004; Cohen et al. 2007), and due to the fast rede-
velopment of the city, the sidewalks of the neighborhoods in
the city have been narrowed for the sake of easier vehicle use,
leading to a decrease in facilities and amenities for walking in
neighborhood streets. With regard to the size of parks, the
study found no link between the total size of parks around
the participant’s households and any type of walking which
is also in agreement with the results of the previous studies
(Schipperijn et al. 2013). This finding proves that there may
be more important factors than size in promoting walking
activity, or that size may not be the primary feature of parks
in encouraging people to do physical activity.

Findings of'the study also revealed the association of socio-
demographic variables with walking behaviors. Those respon-
dents who were reported to have higher BMI were more likely
to walk for exercise in their neighborhoods. In addition, the
female respondents with higher BMI were more likely to walk
for recreation in their areas, which is in line with a previous
study (Van Dyck et al. 2013). In addition, the presence of
children in the households decreased the likelihood of walking
in the female group, which may be due to women having
restricted time which might delay the feasibility of walking
and eventually highly influence an individual’s decision to
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walk (Dieleman et al. 2002; Miller and Brown 2005).
Furthermore, the findings revealed the association of walking
with education and age groups, which should be considered
and evaluated in future studies.

With regard to the scope and limitation of this study, it is
necessary to draw attention to the following points. First of all,
the researchers considered only perceived built environment
measurements, while it is also important to use variables in
objective measurement of the built environment, as found in
the previous Iranian case studies, which showed considerable
differences between objective and subjective measurement of
urban qualities (Lotfi and Koohsari 2009). Secondly, the study
considered four neighborhoods in one city, which may limit
the generalization of the findings to other cities in the country.
Iran is a large country with different urban planning and geo-
graphical varieties, which may influence perceiving built en-
vironment or walking behavior.

Conclusion

This study attempted to compensate for the paucity of multi-
level research on evaluating the influence of neighborhood
built environment factors on specific types of walking. In
addition, this study tried to add evidence to the growing body
of knowledge with regard to the correlation between built
environment and walking behavior. The study highlighted
how park characteristics including proximity, aesthetic, and
facilities can contribute to walking behavior; moreover, it is
suggested that the effect of built environment on walking pat-
tern varies depending on gender. With regard to the findings, it
is proposed that environment has different effects on the rea-
sons why people walk. Hence, the study suggests that urban
planners and designers as well as public health promoters need
to strongly consider the contribution of neighborhoods’ built
environment variables as well as socio-demographic variables
to promoting walking behavior changes among adult
population.
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