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Summary

The lack of access to public transport is generally considered to be a risk factor for
childhood obesity by discouraging active transport and thus physical activity. To
explore the association between access to public transport and childhood obesity, we
have conducted a systematic literature search in the Cochrane Library, PubMed, and
Web of Science for studies published before January 1, 2019. A total of 25 cross-
sectional and two longitudinal studies conducted in 10 countries were identified.
Inconsistent findings were identified arising from a great variety of sample character-
istics, definitions of exposure (ie, access to public transport), and outcome variables
(eg, obesity), and analysis methods. While over half of the studies showed null associ-
ations between access to public transport and childhood obesity, we have observed
more positive than negative associations among the rest of the studies. These obser-
vations suggest that an increased level of access to public transport may have a
health-promoting effect and hence prevent the development of childhood obesity.
However, this conclusion needs to be further corroborated in future research on the
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1 | INTRODUCTION

Obesity is a leading cause of morbidity and premature mortality
worldwide. It increases the risk for diabetes, cardiovascular diseases,
hypertension, stroke, and a range of cancers and has become the fifth
leading risk for global deaths.® Over 340 million children and adoles-
cents aged 5 to 19 years had overweight or obesity in 2016, and the
prevalence is increasing in both developed and developing countries.*
Combating childhood obesity has become a significant public health
challenge and has received substantial public attention.*

The neighbourhood environment may shape children's lifestyles
and interact with individual characteristics to affect their weight
status.® Access to public transport in the neighbourhood is one such
environmental factor and a form of active transport, also termed as
public transit, mass transit, or urban transit. Public transport includes
various transport services, such as metros, trams, trains, light rail,
ferries, and buses.® The increased access to public transport provides
additional opportunities for commuters to meet recommended physi-
cal activity (PA) levels while en route to transport stations.” To this
end, we hypothesize that the lack of access to public transport would
induce lower PA and higher levels of sedentary behaviours, eventually
leading to weight gain among children and adolescents.

Several previous studies have confirmed this hypothesis. For
example, residential proximity to subway stations was inversely asso-
ciated with overweight and obesity among Massachusetts children.®
It was also reported that the density of public transits had a positive
effect on moderate to vigorous PA (MVPA) among pre-school and
school children, although this association was not consistent across
different statisticalmodels.”*® However, other studies reported con-
flicting health effects of public transport. For example, one study
found that the density of bus stops was positively associated with
the body mass index (BMI) z-score among white adolescents.!!
Another study reported that the density of public transport was neg-
atively associated with the medium-intensity PA (MIPA) among
boys.*?

To date, there has been no review study specifically focusing on
the association between public transport access and childhood obe-
sity. To fill this gap, we conducted this review to test our hypothesis
that access to public transport was associated with higher PA and
lower risk for childhood overweight and obesity. This review contrib-
utes to the literature by examining a full range of measurements of
public transport access (eg, the number of public transport stops/lines,
the density of public transport stops, and the proximity to the nearest
public transport stop) around multiple sites (eg, home, school, and

workplace) and their associations with both body-weight status and

basis of large-sample health surveys, in situ observations, and comparative analyses

among different study areas.

built environment, obesity, physical activity, public transport

weight-related behaviours (eg, PA, sedentary behaviour, and active

commuting).

2 | METHODS

A systematic review was performed in accordance with the Preferred

Reporting Items for Systematic Reviews and Meta-Analyses.*®

21 | Study selection criteria

Studies that met all of the following criteria were included in the
review: (a) study designs: longitudinal or cross-sectional studies
(excluding letters, editorials, study/review protocols, or review arti-
cles); (b) study subjects: children and adolescents aged lees than
18 years; (c) exposures of interest: measures of access to public trans-
port; (d) study outcomes: weight-related behaviours (eg, PA, sedentary
behaviour, and diet) and/or weight outcomes (eg, BMI, overweight/
obesity, waist circumference, waist-to-hip ratio, and body fat); (e) time
of publication: from the inception of an electronic bibliographic data-

base to December 31, 2018; and (f) language: written in English.

2.2 | Search strategy

A keyword search was performed in three electronic bibliographic
databases: Cochrane Library, PubMed, and Web of Science. The sea-
rch strategy included all possible combinations of keywords from
three groups related to public transport, children, and weight-related
behaviours or outcomes. The specific search strategy is provided in
Appendix A.

Titles and abstracts of the studies identified through the keyword
search were screened against the study selection criteria. Potentially
relevant studies were retrieved for the evaluation of the full text. The
reviewers LJ and JH independently conducted the title and abstract
screening and identified potentially relevant studies for the full-text
review. Interrater agreement was assessed by using the Cohen's
kappa (k = 0.88 for this study). Discrepancies were compiled by
L.J. and screened by a third reviewer F.X. The three reviewers (L.J.,
J.H., and F.X\) jointly determined the list of studies for the full-text
review through discussion. Then, L.J. and J.H. independently reviewed
the full texts of all studies in the list and determined the final pool of
studies included in the review. Interrater agreement was again
assessed by the Cohen's kappa (x = 0.85 for this study).
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2.3 | Data extraction and preparation 3 | RESULTS
A standardized data extraction form was used to collect methodologi- 3.1 | Study selection

cal and outcome variables from each selected study, including authors,
year of publication, country, sampling strategy, sample size, age at
baseline, follow-up years, number of repeated measures, sample
characteristics, statistical model, attrition rate, measures of access to
public transport, measures of weight-related behaviours, measures of
body-weight status, and key findings on the association between pub-
lic transport and weight-related behaviours and/or outcomes. L.J. and
J.H. independently extracted data from each study included in the
review, and discrepancies were resolved by F.X.

24 | Study quality assessment

We used the National Institutes of Health's Quality Assessment Tool
for Observational Cohort and Cross-Sectional Studies to assess the
quality of each included study. This assessment tool rates each study
based on 14 criteria. For each criterion, a score of “1” was assigned if

“yes” was the response, whereas a score of “zero” was assigned other-

» » o«

wise (ie, an answer of “no,” “not applicable,” “not reported,” or “cannot
determine”). A study-specific global score ranging from zero to 14 was
calculated by summing up scores across all criteria. The study quality
assessment helped to measure the strength of scientific evidence but

was not used to determine the inclusion of studies.

2,881 records retrieved
through database search

—,| 565 repeated records excluded

2,316 unique titles scanned

A

» 1,898 irrelevant records excluded

A

418 unique abstracts scanned

» 331 irrelevant records excluded

87 full-text papers scanned

60 ineligible studies excluded

A

27 studies included

FIGURE 1 Flowchart of study inclusion and exclusion

Figure 1 shows the flow chart of study selection. We identified a total
of 2316 studies through the keyword search. They underwent title
and abstract screening, and 2229 of them were excluded. The full
texts of the remaining 87 studies were reviewed against the study
selection criteria, and 60 studies were further excluded. The remaining
27 studies were included in this review that examined the 89 associa-
tions (27 significant and 62 null findings) between access to public
transport and children's weight-related behaviours and/or outcomes.

3.2 | Study characteristics

The first eligible study was published in 2002, and 22 of the
27 included studies have been published since 2009 (Table 1).
Twenty-five studies were cross-sectional, and only two were longitu-
dinal. Ten studies were conducted in the United States, while four
were conducted in Australia, three in Portugal, two studies each in
China and Germany, and one study each in Cyprus, Iran, Ireland,
New Zealand, Norway, and South Korea. Nearly half of the studies
were based on datasets available to the public, whereas the other half
were based on surveys conducted by authors. Additionally, 22 studies
were conducted in one or more cities, with one study conducted at
the provincial level and four at the national level. The statistical
methods employed for estimating the association varied but predomi-
nantly utilized logistic regression (12/27), linear regression (6/27), and
generalized estimating equation (3/27). The remaining six studies used
the ordinary least squares and binary logit proportions regression,
gamma log-regression, spatial error model estimation, cross-nested
logit model, nominal group technique, and bivariate correlation

analysis.

3.3 | Measures of access to public transport

Among 89 associations examined, both continuous (n = 60) and cate-
gorical variables (n = 29) were used to depict access to public trans-
port (Table S1). The continuous variables included density of public
transit stops (n = 19), density of bus stops (n = 13), distance between
home and the nearest bus/subway station (n = 8), density of subway
stations (n = 7), standardized measures such as Microscale Audit of
Pedestrian Streetscapes (MAPS) scores (n = 6), the number of
bus/train stops (n = 4), annual vehicle miles of the public transport
supply (n = 2), and ease of walking to a bus station (n = 1). The cate-
gorical variables primarily included binary variables such as limited
public transport (n = 10), ease of walking to a transit stop (n = 10), the
presence of bus stops en route (n = 5), residence in Metro Seoul or
non-Metro Seoul area (n = 2), the density of public transit stops is
below or above the median (n = 1), and one trichotomous variable

(the frequency of passing trucks or buses).
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TABLE 1

First Author (Year)
Buck (2015)*°

Buehler (2012)14

Cain (2014)*°

Crawford (2010)*¢

Duncan (2012)*

Ermagun (2017)*”

Ferrao (2013)'8

Gose (2013)*

Graziose (2016)*?

XU ET AL.

Study

Design®  Study Area [Scale]®

C Delmenhorst,
Germany [C]

C USA [C90]

C San Diego, Seattle,
Baltimore,
metropolitan areas,
USA [C4]

L Melbourne, Australia
[C]

C Boston, USA [C]

C Tehran, Iran [C]

C Porto, Portugal [C]

L Kiel, Germany [C]

C New York, USA [C]

Sample
Size

400

90

3,677

301

1,034

3,441

2,690

485

952

Summary of basic characteristics of the 27 included studies

Sample Age (Years,
Range, and/or Mean
+ SD)°

2-9 in 2007-2008

758 aged 9.1 + 1.6,

897 aged 14.1 £ 1.4,

1655 aged 44.0 £

27.0, and 367 aged

750 6.6
10-12 in 2001

16.32 + 1.26 in 2008

12-17 in 2011

3-10in 2009

5-7 in 2006-2008

10.6 on average in
2012

Sample Characteristics
(Follow-up Status for
Longitudinal Studies)

Preschool and primary
school students
from the baseline of
preschool, and
primary school
students from the
baseline of the
Identification and
prevention of
Dietary- and
lifestyle-induced
health Effects in
Children and infants
(IDEFICS) study

From 90 of the 100
largest US cities in
2008

Primary school
students from the
Children Living in
Active
Neighbourhoods
(CLAN) Study
(followed up in
2001, 2004, and
2006 with three
repeated measures
and an attrition rate
of 66.1%)

Public high school
students from the
2008 Boston Youth
Survey

Middle and high school
students

From 27 preschools
and 30 elementary
schools

From the Kiel Obesity
Prevention Study
(KOPS) (followed up
from 2006-2008 to
2010-2012 with
two repeated
measures and an
attrition rate of
36.0%)

From 20 primary
schools mainly in
low-resource

Statistical Model

Log-gamma regression

Ordinary least squares
and binary logit
proportions
regressions

Mixed linear
regression

Generalized estimating
equations

Spatial error model
estimation

Cross-nested logit
model

Logistic regression

Generalized estimating
equations (GEE)

Multilevel linear
regression

(Continues)
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TABLE 1

First Author (Year)

He (2014)%°

Hinckson (2017)%*

Jago (2006)??

Lee (2016)%°

Loucaides (2009)%*

Lovasi (2011)%°

Machado-Rodrigues
(2014)%¢

Meng (2018)%”

Nelson (2010)8

Oreskovic (2009)®

Santos (2009)%°

Sjolie (2002)*°

(Continued)

Study
Design®

Study Area [Scale]®

Hong Kong, China [C]

Auckland, Wellington,
New Zealand [C2]

Greater Houston,
USA [C]

Korea [N]

Cyprus [N]

New York, USA [C]

Portugal [N]

Shenzhen, China [C]

Ireland [N]

Massachusetts, USA
[S]

I'lhavo, Portugal [C]

Rendalen, Elverum,
Norway [C2]

Sample
Size

34

524

210

638

676

428

1,886

1,257

2,159

21,008

1,124

105

Sample Age (Years,
Range, and/or Mean
+ SD)°

10-11

12-18in 2013-2014

10-14

12-18in 2013

13-15 in 2004

2-5in 2003-2005

7-9 in 2009-2010

12 to 15 in May and
June

15-17

2-18 in 2009

12-18

14-16

Sample Characteristics
(Follow-up Status for
Longitudinal Studies)

neighbourhoods, ie,
the baseline of the
Food, Health and
Choices (FHC)
obesity prevention
trial

From three primary
schools in four types
of neighbourhoods
with varying SES
and walkability

From eight high
schools from the
Adolescent New
Zealanders (BEANZ)
study

From 36 Boy Scout
troops from the
baseline of a Boy
Scout intervention
trial

From the 2013 Korea
National Health
Examination and
Nutrition Survey
(KNHANES)

From 10 public middle
schools (six urban
and four rural)

Preschool children of
low-income families
from Head Start
programme

Girls from The
Portuguese
Prevalence Study of
Obesity in
Childhood (PPSOC)

From 3 middle schools

Students living within
4 km of school from
the Take PART
study

From the Partners
Health Care
database

From three middle
schools and two
high schools in
urban areas

School students at
grades 8 to 9 who
had lived for 23

_WILEY__®

Statistical Model

Nominal group
technique

Generalized additive
mixed models

The hierarchical linear
regression

Logistic regression

Bivariate correlations

Generalized estimating
equations

Linear regression

Logistic regression

Logistic regression

Logistic regression

Logistic regression

Linear regression

(Continues)
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TABLE 1 (Continued)
Study Sample
First Author (Year) Design®  Study Area [Scale]® Size
Timperio (2004)%* C Melbourne, Australia 1,210
[C]
Timperio (2005)%2 C Melbourne, Australia 291
[C]
Timperio (2006)%* C Melbourne, Australia 912
[C]
Wall (2012)%* C Minneapolis, USA[C] 2,682
Zhu (2008)%° C Austin, USA [C] 1,281
Zhu (2009)%¢ C Austin, USA [C] 2,695

Abbreviation: SES, socioeconomic status.
aStudy design: [C], cross-sectional study; [L], longitudinal study.

Sample Age (Years,
Range, and/or Mean
+ SD)°

Sample Characteristics
(Follow-up Status for
Longitudinal Studies)

Statistical Model

291 aged 5-6 and 919
aged 10-12 in 2001

291 aged 5-6 and 919
aged 10-12 in 2001

235 aged 5-6in
2001and 677 aged
10-12 in 2001

145+ 20in
2009-2010

NA

5-18 in 2007

years in one rural
and one urban area

Primary school
students in high (n =
10) and low (n = 9)
SES areas

Logistic regression

From 19 state primary
schools in high (n =
10) and low (n = 9)
SES areas

Logistic regression

From 19 state primary Logistic regression
schools in high (n =
10) and low (n = 9)

SES areas

From 20 public middle
and high schools
from the Eating and
Activity in Teens
(EAT) 2010 study

Linear regression

From eight elementary
schools with low
SES and high
percentages of
Hispanics

Logistic regression

From 19 elementary
schools

Logistic regression

bStudy area: [N], national; [S], state (eg, in the United States) or equivalent unit (eg, province in China or Canada); [C], city; [Cn], n cities or equivalent units.
“Sample age: age in baseline year for longitudinal studies or mean age in survey year for cross-sectional studies.

In addition, network buffer (n = 28) and sausage buffer (n = 17)
were mostly used to measure the area range. For network buffers,
0.32 km was the most common buffer distance (n = 6), followed by
1.6 and 0.4 km (both n = 4), and other network buffer distances
included 0.5, 0.75, 0.8, 1, 1.25, 1.5, and 2 km (both n = 2). For sausage
buffers, 0.5 km road buffers were the most common distance (n = 8),
followed by 0.4 (n = 3), 0.25 (n = 2), 1.0 (n = 2), and 2.0 km (n = 2).
Walking distance (n = 11) including ease of walking to destination (n =
4), general walking distance (n = 4), and 10-15 min/15 min walking
distance (n = 3) were also used to describe the range of studies.

3.4 | Associations between public transport access
and weight status

Nine studies examined a total of 25 associations between public
transport access and obesity-related outcomes, among which BMI z-
score (n = 8) was the most utilized measure of body weight
status, followed by overweight (n = 6), obesity (n = 6), sum of skin-
folds (n = 2), BMI (n = 1), BMI standard deviation score (n = 1), and

overweight or obesity (n = 1) (Table S2).

Seven of eight studies assessing BMI z-score reported a null asso-
ciation between public transport access and BMI z-score, while only
one study reported a negative association in whites. Other continuous
weight status such as sum of skin-folds (n = 2) reported a positive and
1) and BMI standard deviation

scores (n = 1) reported a null and a negative association, respectively.

a null association, while BMI (n =

The categorical measures such as overweight and obesity both

reported five null associations and one positive association.

35 |
and PA

Associations between public transport access

Twenty-one studies examined 64 associations between public trans-
port access and weight-related behaviours, primarily PA (n = 52) and
travel modes (n = 12) (Table S2). Of the 52 associations with PA, the
quantification of PA was considerably inconsistent, including the dura-
tion or frequency of low/medium/high intensity PA (n = 9), MVPA
time (n = 22), sedentary time (n = 8), and other standardized PA met-
rics (n = 13), such as PA time (n = 2), PA frequency (n = 2), odds of
meeting PA recommendations (n = 2), beneficial factors for PA (n = 2),
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PA counts (n = 2), PA index (n = 1), commuting distance (n = 1), and
active or low-active PA (n = 1). Of the 12 associations with travel
modes, different measures were used to quantify travel modes,
including active/inactive commuting (n = 8), frequency of walking or
biking (n = 2), and cycling levels (n = 2). Moreover, PA and
travel modes in 34 of 64 associations for weight-related behaviours
were measured by accelerometers, while 30 were self-, parent-, or
guardian-reported.

When the duration or frequency of low/medium/high intensity
PA were used as outcome variables, eight of nine associations
reported null associations while one negative association was found in
girls only. For MVPA time, 15 null associations and seven positive
associations were observed while one positive association was
reported in boys only. For sedentary time, there were seven null asso-
ciations and one positive association. Moreover, six of 13 associations
between the other standardized PA metric and public transport access
were nonsignificant while three were negative association and four
positive associations including one positive association observed only
in boys. In terms of travel mode (n = 12), half of the associations were
not significant and three positive and three negative associations

were reported in the remaining half.

3.6 | Study quality assessment

Table S3 presents the quality assessment of the included studies
according to different criteria and their global ratings. On average, the
included studies scored seven out of 14, with a range from five

to nine.

4 | DISCUSSION

This review summarizes 89 associations between public transport
access and weight-related behaviours and/or outcomes from 27 origi-
nal studies. Because of a wide variety of measures of variables, analy-
sis methods, scales, and sampling population, we elected not to
conduct a meta-analysis. If these discrepancies in the meta data were
not accounted for, access of public transport was found to be health-
promoting in 18 studies and health-damaging in nine studies.

The increase in public transport accessibility tended to reduce
childhood obesity. This observation has also been evidenced in sev-
eral environmental health reviews examining PA and childhood obe-
sity. For example, Ferreira et al (2007) reviewed environmental
correlates of PA in children/adolescents and identified several consis-
tently positive factors, such as the father's PA, time spent outdoors,
PA-related school policies, support from significant others, the
mother's education level, family income, and nonvocational school
attendance (in adolescents).%” Dunton et al (2009) summarized char-
acteristics of built and biophysical environmental factors that may
influence childhood and adolescent obesity in a review study.3® Only
one study in their review had found no significant effect of public

transport access/availability on the level of obesity. Other reviews

evaluated previous literature that studied the association between the
built environment and children's PA.3?#! The built environmental vari-
ables in these reviews extend beyond the public transport system,
such as recreational facilities.

In this review, we had mixed findings concerning the
association of public transport accessibility with childhood obesity.
This inconsistency may be induced by mode choice during every-day
trips. Active travel, particularly walking and cycling, has confirmed
health-promoting benefits in preventing and mitigating obesity and
obesity-related commodities.*>** Public transport, referred to as the
semi-active travel mode,'” also has contingent health effects as it
increases walking time en route to and from a public transit station.*?
However, easy access to public transport facilities does not indicate
the use of public transport services, as commuters' mode choices vary.
Additionally, other nonspatial factors may play a role in dictating
the mode choice, such as time allowed for travel, travel cost,
availability of bike paths and sidewalks, parking spaces, and weather
conditions.*>4¢

Some reviews summarized a full range of factors in built envi-
ronments affecting PA or sedentary behaviour but showed few con-
sistent findings.3”*842 Rissel et al (2012) reviewed studies reporting
the increased PA as a result of public transport use among adults.*?
This inconsistency was likely due to the substantial variability in
parameter choice, methodological development, study area and
scale, and sample population. A recent review published in 2017
suggested that increasing neighbourhood walkability, improving the
quality of parks and playgrounds, and providing adequate transport
infrastructure are likely to encourage PA among both children and
adults.*”

Furthermore, different results might be produced after controlling
different variables even in the same study. Sjolie and Thuen (2009)
showed that the distance of walked/cycled to school/bus stop
(km) was associated with walked/cycled to weekly activities (km).%° A
study conducted by Nelson and Woods (2010) also reported that ease
of walking to public transit was associated with active commuting to
school in males and females after controlling for age and socioeco-
nomic status, but this association only remained in females after
adjustment for density (size of settlement), socio-demographics, den-

sity, or distance travelled to school.?®

An inverse association reported
by Zhu and Lee (2013) was that the presence of bus stops en route
reduced the likelihood of walking to or from school in 19 elementary
school students,®® but this scenario differed in elementary school stu-
dents with low SES and of whom a high percentage were Hispanic.®®
This interesting phenomenon may suggest that different sample char-
acteristics might account for the diverse travel mode and lead to the
inconsistent association between public transport accessibility and
obesity. 114546

We screened the studies that met the inclusion/exclusion criteria
after systematically searching a variety of databases (eg, Cochrane
Library, PubMed, and Web of Science). However, limitations remain
as there exists a limited scope of studies having reported the associa-
tion between public transport accessibility and childhood obesity

whereas public transport accessibility has been considered a control
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variable rather than the independent variable in some of the multivari-
ate analyses. Additionally, most of these studies adopt a cross-
sectional design, which does not allow for an exploration of the causal
relation between the two subjects. Finally, as demonstrated in the
results of the quality assessment (Table 4), most included studies are
of a moderate quality.

There are also some limitations of our review. First, we only sum-
marize the major findings rather than adopting the meta-analysis, but
this current review cannot calculate standardized effect sizes for the
predictor variables owing to the great variety among the definitions of
variables of interests, analysis methods, and sample characteristics.
For example, public transportation accessibility could be defined by
comprehensive (eg, public transit density) or component indices (eg,
subway density), by objective (eg, GIS and MAPS) or subjective (eg,
perception) measures, and by different distance criteria (eg, 500 m to
2 km buffers and 15-minute walking distance). A reporting guideline
for spatial data and methods is being expected to mitigate this com-
plexity.*® Second, it is known that using different methods to examine
the associations between two variables may result in different rela-
tionships. A variety of statistical techniques (eg, generalized estimat-
ing equations®’ and logistic regression, among others'®) were used for
such evaluations, which further introduced uncertainties. Most studies
used multivariate analyses with socio-demographic and/or physical
environmental correlates adjusted for, where we found a low level of
consistency in controlled confounding variables. Third, the partici-
pants differed in household and regional characteristics, such as family
income, educational attainment, race, and living conditions. This vari-
ety suggests directions for future exploration that (a) designs a univer-
sally acceptable standard for accessibility measurements, (b) reaches a
consensus on obesity-related physical environmental features, and
(c) consolidates a large number of studies and extracts consistent
sample characteristics. Also, public transport accessibility, especially
its utilization which is more associated with obesity, can be affected
by climatic and weather factors. Therefore, the effect on obesity of
public transport accessibility, or the underlying climatic and weather
factors (through public transport utilization), may vary spatially and
temporally.*’ This has not been considered in most, if not all, of the
previous studies. Fourth, we failed to conduct subgroup analyses (ie,
by gender, race, and age) because of the small number of studies
included. Given that the health effects of public transport accessibility

on subgroups may differ,*%*°

it is necessary to target different sub-
groups in future reviews once a sufficient number of studies have
been accumulated. In addition, we grouped similar indicators together
to describe results, but this may not be completely appropriate
because of the differences between studies involving those indicators.

15,16,21,22

For example, MVPA differs in measure (in minutes or hours

per day/week!?), definition (using age-specific cut-points,'® non-age-

specific cut-offs,2%22 16.23)

or self-perception and monitoring time
(3 days,?? 7 days,'® or other). Last, the majority of the included studies
in this study are cross-sectional designs, which mainly show some cor-
relation rather than revealing causal relationships between the public
transport accessibility and obesity-related behaviours. Thus, additional

longitudinal studies should be conducted in future efforts.

5 | CONCLUSIONS

In this study, we find more positive than negative findings when
excluding the null findings regarding the association between
access to public transport and childhood obesity. However, there
are a great variety of measures, analyses, and samples among the
included studies. Future research should reach a consensus on the
definition of variables, analysis methods, and sample characteristics
in order to better justify the health effects of public transport
accessibility and convince multiple stakeholders to work together

for improving the access to public transport.
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