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Key Messages

e While some studies show that people in more walkable areas have lower body mass, a similar
number of studies do not show a significant relationship between walkability and body mass.

e Results were mixed regardless of whether studies analyzed children, adults or older adults.

e Arecentincrease in longitudinal studies improves the possibility of investigating causal
relationships.

e Future studies should use standardized measures of walkability to facilitate synthesis of evidence
across studies.

Issue and Research Question

Worldwide, the prevalence of obesity more than doubled between 1980 and 2014." In Canada, the
prevalence of adult overweight and obesity was estimated at 51.9% in 2011.> Among Canadian children,
27.0% were estimated to be affected by overweight or obesity in 2014.> People with overweight and



obesity are at an increased risk of chronic diseases such as cardiovascular disease, type 2 diabetes, and
cancer."” Being overweight can also affect quality of life and increase the risk of premature death.’
Given the numerous adverse health outcomes associated with overweight and obesity, many are
referring to these growing rates as a public health crisis.

The rising prevalence of obesity has raised questions about the effectiveness of interventions that target
individuals, such as behaviour change techniques.” This has led to an increase in research on factors
beyond individual behaviour, notably the built environment and its association with overweight and
obesity.*” The built environment refers to places and spaces that are designed and built by humans,
including buildings, grounds around buildings, the layout of communities, transportation infrastructure,
and parks and trails.” In particular, interest is growing in the potential effects of neighbourhood
walkability on the risk of overweight and obesity.” Walkability is a specific aspect of the built
environment that describes how well a neighbourhood encourages walking.®

In this Evidence Brief, neighbourhood walkability is defined as “the extent to which characteristics of the
built environment and land use may or may not be conducive to area residents walking for either
leisure, exercise or recreation, to access services, or to travel to work”.” The importance of walkability
research to public health lies in the potential association between walkability and obesity and chronic
disease.” The general hypothesis is that people who live in more walkable neighbourhoods will be more
physically active, and will therefore have lower rates of obesity and chronic disease than people in less
walkable neighbourhoods.” The objective of this Evidence Brief is to identify evidence in the literature
on associations between walkability and body mass, measured by body mass index (BMI) or prevalence
of overweight and obesity. The geographic focus is on Canada, the United States, Western Europe,
Australia and New Zealand. These regions have relatively similar levels of affluence and similar
determinants of vehicle travel,® which is thought to be a mechanism by which walkability influences
body mass.’

This Evidence Brief asks: What is the relationship between neighbourhood walkability and body mass or
body mass change among non-rural residents, of all ages, in Canada, the United States, Western Europe,
Australia and New Zealand?

Methods

Embase, MEDLINE and CINAHL were searched on January 24, 2017 by PHO Library Services for
systematic reviews published between January 1, 1974 and January 24, 2017. To cover the search period
after the most recent included systematic review, this search was updated on March 15, 2017 to search
for primary studies published between January 1, 2013 and March 15, 2017. English-language articles
were eligible if they examined associations between body mass or body mass change and a
neighbourhood walkability composite measure containing two or more of the following components:
proximity of neighbourhood amenities, population or building density, land-use mix, street connectivity,
and/or neighbourhood aesthetics. Eligible study populations were non-rural populations of any age in
Canada, the United States, Western Europe, Australia or New Zealand.

Titles and abstracts were screened for eligibility by one reviewer and a 20% sample was screened by a
second reviewer for verification. Any disagreements on inclusion were resolved by discussion until
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consensus was reached. Full-text articles that met inclusion criteria after review of the titles and
abstracts were retrieved and reviewed as full-text documents by one reviewer. A 20% sample of the
included full-text articles was screened by a second reviewer for verification. Relevant information was
extracted from each included article by one reviewer and the extracted information was reviewed by a
second reviewer for verification. If an article reported more than one relevant effect estimate between
the same measure of walkability and body mass in the same population, only one estimate was chosen.
The criteria used to prioritize unique estimates was kept consistent across articles. An ordered list of
these criteria can be obtained from PHO by request.

Quality appraisal and tool selection was guided by the PHO Meta Quality Appraisal Tool (MetaQAT) and
PHO’s HPCDIP Knowledge Synthesis Services unit. Quality appraisal was conducted by one reviewer
using the Newcastle Ottawa Scale for primary studies, and the AMSTAR tool for systematic reviews.'**
A second reviewer conducted quality appraisal on a 20% sample for verification, and any disagreements
were resolved by consensus. The full search strategy and quality appraisal details can be obtained from

PHO.

Main Findings

The search for systematic reviews identified a total of 307 articles, from which eight unique systematic
reviews met the inclusion criteria for systematic reviews (flow diagram available upon request). Some
primary studies were picked up in this search and two of these met the inclusion criteria for primary
studies. Studies in the included systematic reviews yielded 50 separate comparisons relevant to our
Evidence Brief question; however, separate systematic reviews may have included overlapping studies
and therefore, some duplicate comparisons. Assessment with the AMSTAR quality appraisal tool
revealed a number of methodological issues.™* None of the systematic reviews reported that they did

6,12-18

duplicate study selection and data extraction, and only three of the eight systematic reviews

performed quality appraisal of their included studies.®****

The search for primary studies identified a total of 895 articles. After including the two eligible primary
studies captured in the systematic review search, a total of 19 unique primary studies met the inclusion
criteria (flow diagram available upon request). The included studies yielded 22 separate comparisons
relevant to the research question. Of the included primary studies, 11 were cross-sectional and eight
were longitudinal. A larger proportion of our primary studies were longitudinal compared to a 2012
systematic review of walkability and active transport and weight-related outcomes.® The 2012 review
identified 34 relevant publications, 33 of which used cross-sectional designs and one of which used a
longitudinal design. The quality of the primary studies in the current review ranged from moderate to
good according to the Newcastle-Ottawa Quality Scales for cross-sectional and cohort (longitudinal)

5,19-36 and

.5,20,21,24,25,28-34

studies.'® All 19 primary studies controlled for age and at least one other important covariate,

12 described samples that were somewhat or truly representative of the target population

However, of the 11 cross-sectional studies, only four described satisfactory response rates.>***%%’

Among the eight included longitudinal studies, only three described follow-up rates deemed unlikely to

introduce bias.>3%%
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The outcome measures were based on heights and weights that were either self-reported by study
participants or directly measured by researchers. The continuous outcome measures were BMI values
while the categorical measures were proportions of participants who were classified as overweight or
obese (BMI over 25) or classified as obese (BMI over 30).

Overall, 34 of the total 72 estimates of association were statistically significant and showed that people
in more walkable areas had lower body mass. One estimate was statistically significant, but showed that
people in more walkable areas had higher body mass, which is the opposite of what was expected.”® The
remaining estimates were not statistically significant. In addition to statistical significance, most of the
primary studies that met our inclusion criteria reported effect sizes, with variance estimates around
those effect sizes. In the following paragraphs, findings are categorized by age. While only a selection of
effect estimates are discussed, all results can be requested from PHO.

RESULTS BY AGE GROUP

Four of the 25 included articles focused on children aged less than 18."%*%2%3% There were seven

estimates of associations between walkability and body mass reported by these four articles, three of
which were statistically significant associations showing that children in more walkable areas had lower
body mass. One of these significant associations was from a primary study and showed that the odds of
children having obesity was slightly lower if they lived in more walkable areas.”® Twenty articles
examined associations between walkability and body mass among adult populations who were primarily
working age (i.e., majority aged 18 to 65).>%1271>17:20-23.25-27.293336 Thara were 61 unique estimates of
association between walkability and body mass in these 20 articles. Out of the 61 estimates, 30 were
statistically significant and showed that people in more walkable areas had lower body mass and one
was a statistically significant association showing that people in more walkable areas had higher body
mass. Eight of the significant associations among working-age adults were from primary studies and
examined differences in average BMI. The largest difference was an average BMI that was 1.1kg/m’
lower in highly walkable areas than in less walkable areas.” The study population of three articles was
adults aged 63 and older.’*?*** Of the four estimates of association reported by these articles, only one
was statistically significant. It was from a primary study and showed that people in more walkable areas
had BMIs that were 1.5kg/m?” lower, on average.**

To summarize, slightly less than half of the relevant estimates overall and within each age group were
statistically significant and showed that people in more walkable areas had lower body mass, although
these associations were generally weak. Most of the remaining estimates did not show statistically
significant relationships. Moreover, similar proportions of statistically significant estimates were
observed regardless of whether studies were systematic reviews or primary studies, and whether the
primary studies used cross-sectional or longitudinal designs (details available upon request).

Discussion and Conclusions

This synthesis found that some research showed people in more walkable areas had lower body mass
than people in less walkable areas, which was the expected relationship; however, these findings were
not consistent across all studies. While close to half of all relevant estimates were statistically significant
and showed the expected relationship, most of the remaining estimates were not statistically significant.
Similar patterns of results were observed in children, adults, and older adults, with just under half of
estimates in each age group showing statistically significant associations between walkability and body
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mass, while the remaining estimates were mostly non-significant. Thus, we found no evidence that
certain age groups were more or less likely to show an association between walkability and body mass.
The mixed results identified in this synthesis do not necessarily mean that there is no association
between walkability and body mass. There were a number of methodological issues that may have lead
to falsely non-significant findings. For instance, studies may not have had enough power to detect an
association if they included too few partipants.” Conversely, other methodological issues may have lead
to falsely significant findings. For example, if studies did not account for people with lower body mass
self-selecting into more walkable neighbourhoods, effects could have been overestimated.*®

CONCLUSIONS

With regard to the research question, there is some evidence of a weak association between
neighbourhood walkability and body mass, but this is not consistent across various studies. There is a
need for higher quality systematic review-level evidence in order to better understand whether
neighbourhood walkability is associated with body mass. Additionally, more longitudinal studies on
walkability’s relationship with body mass and other health outcomes should be conducted to better
establish causal relationships. More standardized walkability measures are needed to better
characterize whether neighbourhood walkability is associated with body mass and other health
outcomes more generally. If these methodological issues are addressed by future research, a clear
direction of the association between walkability and body mass may emerge.

Implications for Practice

The inconsistently observed associations between neighbourhood walkability and body mass should not
be viewed as a barrier to public health’s efforts to achieve community designs supporting greater
walkability, cycling and public transit use. More walkable neighbourhoods are associated with increased
physical activity**** and physical activity provides health benefits independent of changes in body
mass.*** Public health action to achieve more walkable neighbourhoods involves working with urban
planners, transportation planners and other key stakeholders to influence planning decisions addressing
the core elements of walkability including density, land use mix, service proximity, street connectivity,

and streetscape characteristics.”™’

The methodological limitations of existing studies described in this report are likely not the only reason
for inconsistent associations between walkability and body mass since there are many other variables
contributing to obesity beyond walkability. These include not only other sources of physical activity, but
also the major changes in the food environment that have occurred over time.* These include
abundant, cheap and convenient food that is high in calories and low in nutrients combined with their
substantial marketing and promotion.*® Analysis of data from many countries indicates that increases in
food energy supply alone have been sufficient to explain the observed obesity trends.*® The implication
is that public health efforts to address obesity need to consider multiple environmental determinants,
including but not limited to, those within the physical activity environment, the food environment, and
the determinants of healthy eating.
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Specifications and Limitations of Evidence Brief

The purpose of this Evidence Brief is to investigate a research question in a timely manner to help
inform decision making. The Evidence Brief presents key findings, based on a systematic search of the
best available evidence near the time of publication, as well as systematic screening and extraction of
the data from that evidence. It does not report the same level of detail as a full systematic review. Every
attempt has been made to incorporate the highest level of evidence on the topic. There may be relevant
individual studies that are not included; however, it is important to consider at the time of use of this
brief whether individual studies would alter the conclusions drawn from the document.
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Disclaimer

This document was developed by Public Health Ontario (PHO). PHO provides scientific and technical
advice to Ontario’s government, public health organizations and health care providers. PHO’s work is
guided by the current best available evidence at the time of publication.

The application and use of this document is the responsibility of the user. PHO assumes no liability
resulting from any such application or use.

This document may be reproduced without permission for non-commercial purposes only and provided
that appropriate credit is given to PHO. No changes and/or modifications may be made to this document
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For Further Information
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