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ABSTRACT: Increasing active school trips is a strategy for children’s health. Although route features ~ Review History:

may associate with higher amounts of walking school trips, the majority of previous studies have focused  Received: Apr. 19, 2020
on buffer-level characteristics of the built environment. Moreover, the role of children’s interests has not  Revised: May, 29, 2020

been widely examined in previous studies. The present study investigates the associations between the — Accepted: Jun. 23, 2020/

route-level features of the built environment, socio-economic, and cognitive characteristics on children’s ~ Available Online: Jul. 13, 2020

walk to school. A total of 340 questionnaires were distributed among 7-12 year-old pupils across three

primary schools in a neighbourhood in Tehran. For each route to school the environmental features  Keywords:

were collected per Pedestrians First (PF) instrument, a tool for measuring walkability. Results reveal Walkability

that number of motorcycles, and distance from home to school are negatively, and non-residential land

. . ... . Built environment
use and proportion of favourable sidewalks are positively related to children’s walk to school. Parental

worry about children’s walking to school is negatively associated with children’s walk to school. It is School trips
also found that children’s interest in walking is not significant. Results have important ramifications for ~ Active transport
planning the walk to school programs in the neighbourhood level. Furthermore, findings underscored — Students
the provision of multi-facet long-term policies such as land use changes and school location patterns

across the neighbourhood, when preparing master and land use plans, to enhance walking school travels

for health reasons.

1.INTRODUCTION

Walking is the most important way of getting about
and the most feasible way of discovering environmental
attractions [1]. Research shows that physical activity lowers
the risk of several common cancers and type-two diabetes
and also improves fitness and quality of life [2].

Previous studies have used various tools such as
“Pedestrians First” (PF) to measure the built environmental
features related to the walkability of the neighborhood [3].
PF was developed by the Institute for Transportation and
Development Policy (ITDP) in 2018 to expand the concept
of walkability into more places than the local neighborhoods
from the high-income cities around the world where the
concept has been adopted. It is also claimed that the PF
incorporates to make the concept of walkability more
understandable at multiple levels from the city-level to the
neighborhood-level and the street-level [3].

Very few studies thus far have attempted to understand the
relationship between the walkability measures and children’s
walking to school. As children tend to walk fixed routes on
their school journeys, walking behavior on school trips is
mainly affected by route-level environmental features [4]
than the features measured on buffer-level (across the area
where they live or study). The majority of previous studies,
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however, have focused on a buffer around the children’s
house (e.g., see [3]).

This study aims to investigate the relationship between
the route-level walkability measures above and beyond the
demographic and socio-economic variables and parental and
children’s cognitive characteristics on children’s walking to
school.

2.METHODS AND MATERIALS

The present study uses data from two different sources.
The demographic and socio-economic variables and parental
and children’s cognitive characteristics were collected by
distributing a questionnaire among 7-12 year-old pupils
across three primary schools in Tehran. Walkability in
the route-level was also measured using the PF tools by
measuring the environmental features during the site surveys.
The hierarchical binary logistic regression model was carried
out to examine the association between the explanatory
variables and the children’s walking to school.
2.1. Questionnaire

A total of 340 questionnaires were distributed among
20 35t and 6"-grade pupils across three schools in a
neighborhood in district 15 of Tehran (82% return rate). The
questionnaire included two parts. The first part was completed
by the parents and the second part was filled out by the pupils.
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The first part has consisted of questions about the frequent
mode of travel that the child used on school travels. This
part also had questions related to the demographic and socio-
economic status of the family, parental worry that the child
got involved in a road crash when he/she uses each mode of
traveling to school, and the parental license for the children’s
independent activities in both real and virtual world. The
parents were also asked to mark the nearest intersection to
their home on the map that was attached to the questionnaire.
The second part of the questionnaire has consisted of
questions about the child’s interest in any of the travel modes
for school travels, and also the actualized affordances in the
real/virtual world where the child lived.
2.2. Built environment measurement

Route-level walkability measures were collected
objectively using the PF tools. For each school journey, the
shortest path from home to school was provided from Google
maps and digitalized in ArcGIS. Each route was further
divided into several segments for which the built environment
was more homogeneous. According to the PF instructions,
12 route-level walkability measures (such as Distance to
school, Walkways, Crosswalks, Land uses, Small blocks,
Shade & shelter, etc.) were measured by direct surveys that
were conducted while walking along the individual routes.
Altogether a total distance of approximate 180 kilometres
was walked to complete the site surveys in around one month.
2.3. Statistical analysis

A hierarchical binary logistic regression was carried out
to examine the association between the explanatory variables
and the children’s walking to school. Child’s grade, number
of motorcycles owned by the family, parental exercise in a
week, child’s Body Mass Index (BMI), distance to school,
non-residential land uses, walkways, shade & shelter,
intersections, cellularity in real/virtual world, parents’ worry
about children’s walking to school and children’s interest in
walking to school were considered as independent variables.
Children walking to school (=1) versus not walking to school
(=0) was used as the dependent variable. Different fit indices
were used to examine the appropriateness of the hypothesized
models. The model with the best fit to the data which were
consisted of predictors that improved the predictive power
of the model, was selected. To calculate the cellularity, both
actualized affordances (scored from 0 to 20) and independent
mobility license (scored from 0 to 20) were combined [5].

3.RESULTS AND DISCUSSION

It was revealed that the model significantly predicted the
outcome variable (Model X* X*= 80.979, p-value<.001). The
number of motorcycles (OR=.181), distance to school (OR=
.802) and parents’ worry about walking to school (OR=.469)
were negatively associated with children’s walking to school.
Non-residential land uses (OR= 3.467) and walkways (OR=
5.409) were positively related to children’s walking to school.

Results are justifiable with respect to the previous studies
in the field. For instance, Hatamzadeh et al. showed that the
distance between 0.25-0.5 miles decreases the probability of
walking to school by 10.5% and 14.5% for boys and girls,
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respectively, compared to the distance of less than 0.25 miles
[6]. Since an increase in non-residential land uses may result
in more accessible destinations and less trip distances, the
probability of walking will increase as a result of more diverse
land use. This finding is in accordance with the previous
findings (e.g., see [6] and [7]). In line with previous studies,
our study showed a positive relationship between walkways
and children’s walking to school. For instance, walkway
coverage has been shown to increase walking rate [9].

4.CONCLUSIONS

Even though the walking distance to school is short, it
plays a key role in children’s physical and mental health [10].
In spite of numerous benefits of children’s physical activity,
this issue has been neglected in studies in developing countries
such as Iran [11]. Empirical knowledge of the current study
provided required evidence for the relevant authorities and
policy makers directed towards promoting physical activity
in areas that are similar to the study area.

The findings of the study put a focus on the households
living far from the schools and owning motorcycles as
important target groups in the programs aiming at more
walking to school. The health and environmental benefits
of walking should be well explained for those target groups
during the walking campaigns and programs. Since parents’
worry about travel modes to school was shown to have an
important effect on children’s walking to school, the provision
of safe and secure walking facilities across the school areas
should be considered by the traffic authorities if the walking
rate is planned to increase.

Improving the built environmental features is necessary
to increase walkability. So, the policy makers should be
equipped with walkability measurement tools to use them for
evaluating the quality of walkability features. Asitis evidentin
the current study, it is easy to use the PF walkability measures.
Besides that, results showed a significant association between
some of the measures and the children’s walking to school.
Such findings underlined the provision of multi-facet long-
term policies such as land use changes and school allocation
patterns across the neighborhood when preparing master and
land use plans to enhance walking school travels for health
reasons
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Fig 1. Conceptual model framework of the study
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Fig. 2. Location of the schools in the study area

FAe L dwyoe & addlle aowe odgama ;o a5 o] 4 a>g L
() ably ool 52 53 3590 Wiged oo wainils gl ool il
@ de deog (S p ol nl g oodle oS 05l YA L Sl
Sl 00l dogs sdsline Vo JSlas 09z Jiue pxie o (sl
Cows & oanline 10+ wiges o3Il Jilos Lee ol 5 a5 [¥Y]
5 a8 Ysome sl Sl £y Sl & a2y bl oo
o9y 3l eslatwl b aslicaw Y slass el dnlicon s o395 753
@ doliiowyy YVA wlaws ol 5l aS ol moje8 Bolal (6,.5 digal
IR RGIA 5 PP VOX Gl A Lo 2
5 delidw 85 plxl A7 Lo o Gadss ol 6, Kiw
33 SYg ol Jol 2w ok (2L (5355 5 cnlly i g0
S35 Y @l gt IS golail g slaxl slo (g 950
1Se e  Cand (pally (S g S Sdlad omme sy o
)90 3 (Vg Jald i 090 (i 39 duwyide 4 i (1o 090
Olye 5 05055 S5 5l amyon b &l s o bn LS 3850

ol D93 A yde sy (5o 09l 31 G e A Cand lisl aBMe

Slplg a8 5 Sl (s joe 4 (5055 (595 00ly) asly prio b
o 05h Gbled e dwjae 4 (5355 (59, eoly p Lo iie ol
Ol 5l Sl 5 adlllas 350 wloe Glygel il Je CosBoe
)|)5 ales objc..\.?u J_'>‘.b )b O‘)?“J u,u.\‘é 6[.(&).0.“: )’““""‘5" aS Cewl
RPN

OLSsS akaly 5l 55 0 50 diged o> (pad (6l cadllas (ol o
03gr labsl o Z alaly cul ,o [¥Y] ws sslaul ((V) akal))
A 0 VEFO L plp ol Jlade oo A laedol alols jo aS
Coso [0 jiotiw 390 Cawogas willy 0 ol col a8 §
oy Ol ez al Yoz sszs wazgbas b a5
13488 Sl (6,15 Wged <o i d addie 00,5 35l ¢ /PP dnal>
w‘ ol uo)B ‘/’a l))—i‘)—! asJlas U'.'.|

Nz**o?

n:Nd2+22*0'2 M

£YoA



FYVA B FYOY docio Ve e Jlo Ve 0)loud F 093 ¢S ool (lpos suokito & pis

ORR9R (090 diged goLail g (sloixl sla S g ) Jgux
Table 1. Frequency of responses for the socio-economic characteristics
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Table 2. Descriptive statistics of the sample
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Table 3. Mean and standard deviation of walkability measures based on the “Pedestrians First” method

Slaxi (dwo o) goei )
Yol S Hgige Slaws

Slaxi (dwo o) gue s

Aoliliow 31 9 00sdd Gl

\Z-(OVIF) o YY(Y7I%) IrY)
WY (F-Y) 5 VaAY(Y-/Y) b
YO\V/Y) 99 YY) ol e
VWE(FAIR) o
VEY (V) JeEs
‘) Ay 4 S35 e aly
Sl (59,095 olass ZE(YY) P90
AF(FFI) e SO(YY/E) (o s
\#-(QY/F) 5 YA(YAIY) 3]
YA(V/F) 99 YA(YO/B) (o
V(- 1%) s 9 daw iy P cadled
Jils aslys YY(YO/) o oo B39
f2O\FIN) ¥ owb sl QAT el SO 3l ke
AS(YV /) 5 ol $o(V\/F) el g3 b Sy o
\YY(FAID) bugie YY(AIY) Ceelw dw UG 90 yw
AYIR) SYL Yo) Ceelw a3 oy
VeI AV sl

O yaw s s, 5l (Ao )0 VY sgu>) (555 Laesd g (53, o0l Slad (ST sy ol 59y 0ol (g lgm A 290 oolgils

e (59 00l € (6o 0. g 0l oo ol |y dloes ol o a0 aS oy las b Zuwly Judow asled Gl (b (g, ple g (5 e

€.



FYVA B FYOY docio Ve e Jlo Ve 0)loud F 093 ¢S ool (lpos suokito & pis

Joe o131 dguas’

Suwuszzyzeyp

N,

0 2 4 6 8 10 12 14 16 18 20
Jins 5525 G920

(¥ oo OO] S S y2x5 jommo 9 35 G5 wlwl p Joe (60151 dga0S duo 50 duwlno Y S
Fig 3. Cellularity as a function of actualized affordances and license for independent mobility [35 pp.55]
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Table 4. Variables used in the logit model
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Table 5. Hierarchical binary logistic regression for the children’s walking to school
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Nagelkerke R Square= .455
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G = —2log likelihood of the null model -
likelihood of the given model
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