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romoting Active Living Among People with
hysical Disabilities
vidence for Neighborhood-Level Buoys
ichael Spivock, MSc, Lise Gauvin, PhD, Mylène Riva, MSc, Jean-Marc Brodeur, PhD

ackground: People with physical disabilities are more likely to be sedentary than the general
population, possibly because they have an accrued sensitivity to environmental features.

bjectives: This paper describes the relationship between neighborhood-level active living buoys and
the active living practices of adults with physical disabilities living in a large urban area.

ethods: A sample of 205 people with physical disabilities was recruited via a local rehabilitation
center and its adapted fitness center. Telephone interviews were administered by senior
occupational therapy students. The interview included a modified version of the Physical
Activity and Disability Survey, a validated instrument that includes questions on physical
activity, active transportation, and other activities of daily living. Individuals were geocoded
within their census tract of residence (n�114) using their postal codes. Data on
neighborhood active living potential were gleaned from systematic social observation.

esults: Multilevel logistic regression analyses showed that the association between the presence of
environmental buoys and leisure activity was significant (OR�4.0, 95% CI�1.1–13.8)
despite adjustments for individual difference variables while the association with active
transportation became nonsignificant (OR�2.9, 95% CI�0.7–7.7) following adjustment
for these variables.

onclusions: People with physical disabilities who live in neighborhoods with more environmental buoys
are more likely to report involvement in leisure-time physical activity.
(Am J Prev Med 2008;34(4):291–298) © 2008 American Journal of Preventive Medicine
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n response to increasing rates of sedentary behav-
ior and related illnesses, a growing body of litera-
ture pertaining to neighborhood-level determi-

ants of physical activity has emerged in the public
ealth literature.1–19 Specific consideration has been
iven to population subgroups such as children,8,9,20–23

dolescents,24,25 older adults,2,4,26 and people of vari-
us ethno-cultural and racial backgrounds.27,28 Con-
picuously absent from this list are people with physical
isabilities. In fact, only limited data exist regarding
nvironmental determinants of physical activity among
eople with physical disabilities,29,30 despite the fact
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hat these people are less active than other members of
he population31 and likely encounter more environ-

ental barriers than the general population in their
ursuit of an active lifestyle.29,30 This paper contributes
y examining the association among one specific type
f environmental feature, neighborhood-level active

iving buoys, and the active living practices of people
ith physical disabilities.

onceptualizing Neighborhood-Level Active
iving Buoys

eighborhood active living buoys for people with phys-
cal disabilities are conceptualized as facilitating ele-

ents of the environment that can support a person’s
nvolvement in physical activities despite the presence
f functional limitations.29 The notion of buoys origi-
ated from Lawton and Nahemow’s32 ecologic model
f aging and was recently reiterated by Glass and
alfour.33 This later model posited that the health and

unctioning of an individual in any given neighborhood
s a function of the balance between personal compe-
encies and environmental pressors and buoys. Envi-
onmental pressors are barriers in the environment

hat interact with personal functional limitations and

2910749-3797/08/$–see front matter
Elsevier Inc. doi:10.1016/j.amepre.2008.01.012
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ave the effect of hindering activity. An environmental
uoy, on the other hand, is defined as a facilitating
lement of the environment that serves to support a
erson’s activities despite the presence of functional

imitations. Examples of such buoys could be physical
daptations in surroundings (e.g., access ramps) or the
vailability of resources (e.g., adapted transport).

Although the notions of barriers and facilitators are
ot new, their influence on individuals with differing

unctional limitations rarely has been examined at the
eighborhood level. In a previous investigation con-
ucted by Spivock et al.,29 active living buoys were
ubdivided into three main categories: quality of the
alking surface (e.g., surface of path, topography);
daptation of signage (e.g., auditory signals at cross-
alks, sufficient time to cross); and accessibility of
lements that surround the walking network (e.g.,
estinations and transport). In addition, an observa-
ional tool was devised for assessing the presence of
uoys in urban settings. In the one urban setting
xamined, few environmental buoys were present to
upport active living among people with disabilities.
urthermore, the presence of environmental buoys
as associated with average-to-high levels of activity-

riendliness; average-to-higher safety from crime and
raffic congestion and collisions; average-to-high num-
er and variety of destinations; and higher proportions
f people with disabilities and of low income.
Similar observations have been made by others.30,34

or example, using cross-sectional data, Rimmer et al.30

ound that built environments including supports were
ore conducive to activity among people with disabil-

ties, and Shumway-Cook et al.34 observed that the
resence of environmental buoys supported mobility in
he community. Despite these initial findings, there are
imited data that address environmental influences on
he likelihood of adopting active transportation prac-
ices and maintaining involvement in leisure-time phys-
cal activity (LTPA) among people with physical disabil-
ties. This paper is part of a larger investigation35 and
escribes the relationship between the presence of
eighborhood-level active living buoys and the active

iving practices of people with physical disabilities living
n a large urban area.

ethods

ample

iven interest in examining active living and the fact that few
eople with disabilities are physically active (only 8% report
ngaging in any LTPA, according to at least one study36), the
ecruitment strategy was purposeful and aimed at sampling
ubstantial numbers of both physically active and physically
nactive people with physical disabilities. As a first step, during
egular activity classes at the center during the fall of 2004,
embers of an adapted fitness center affiliated with a reha-
ilitation facility in Montreal, Canada, were invited to partic- f

92 American Journal of Preventive Medicine, Volume 34, Num
pate in a research project pertaining to lifestyle and health.
he adapted fitness center, the only one of its kind in
ontreal, offers a gym with accessible fitness equipment, pool

acilities, and programming to enable people with physical
isabilities to take part in LTPA. Eligibility was determined at
his time, and the person’s name and telephone number were
ecorded. Informed consent was obtained over the telephone
t the time of the initial phone contact.
In a second step, another group of participants was re-

ruited who were likely to be inactive but comparable in terms
f age and type of disability. Potential participants for this
roup were originally determined between January and Au-
ust 2005 by an exhaustive search of the archives and current
atient lists of the rehabilitation center that housed the
dapted fitness center. For each participant who had been
ecruited from the adapted fitness center, a person affiliated
ith the rehabilitation center in the same age group and with
similar disability was identified. Within each of these strata,

he person having been discharged most recently was chosen
o match the active person and invited to participate. If this
ndividual declined, an invitation was made to another.

All participants met the following inclusion criteria: They
ere aged 18–75; had a physical disability according to the
uebec Study on Activity Limitations criteria (i.e., any reduc-

ion in their ability to carry out daily activities resulting from
physical impairment37); and had resided on the island of
ontreal in a non-institutional setting at the same address for

t least 12 months. Exclusion criteria included being unable
o understand or speak French (because this was a French-
anguage institution) or exhibiting a cognitive impairment
imiting the ability to complete an interview. Individuals were
onsidered to have a cognitive impairment after a total of
hree questions had to be repeated three times before a
oherent response could be obtained during the initial
elephone interview, which was conducted by occupational
herapy students. This protocol resulted in the exclusion of
ne individual.

ata Collection of Individual-Level Information

ata on individual-level determinants and outcomes were
ollected through telephone interviews for 201 of the study’s
05 participants. Because of physical impairments restricting
heir use of a telephone, four participants were interviewed in
erson in their homes or at the rehabilitation center. Of these
our, two participants were interviewed with a family member
resent to assist in interpreting speech. All interviews were
erformed by senior occupational therapy students following

2-hour training session. Interviewers entered the data
irectly into a database using Microsoft Office’s Access inter-
ace, version 11.6 SP1, in real-time. The interview was built
round a modified and translated (from English to French)
ersion of the Physical Activity and Disability Survey of
immer et al.38

This survey included questions on physical activity involve-
ent (e.g., Do you presently participate in physical activities
ith the goal of improving or maintaining your physical
tness or for leisure purposes?) and active transport (e.g., Do
ou regularly perform physical activity for transport purposes,
uch as walking to work or propelling your wheelchair to
chool?). If a participant answered yes to either of these
uestions, he or she was then asked to provide information on

requency, intensity, duration, and type of activity. The num-

ber 4 www.ajpm-online.net
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er of minutes per week spent in each reported activity were
otaled and then categorized as no activity, less than 30

inutes per day, or more than 30 minutes per day. For the
urposes of analyses, responses were then dichotomized as
es (pooling responses of less than 30 minutes with those of
ore than 30 minutes) or no. This was done primarily

ecause nearly half of the sample (41.0%) reported no
hysical activity at all. Similarly, responses to the question on
ransport physical activity were summed into a total number
f minutes per week and then categorized in the same way as
TPA. These answers were then dichotomized as either yes or
o for the multilevel logistic regression analysis because
4.6% of respondents reported engaging in absolutely no
ctive transport.

Participants were also asked about their perceptions of the
resence of the three aspects of neighborhood buoys (i.e.,
alking surface, adaptation of signage, and accessibility of
lements that surround the walking network) using a 3-point
cale: 1�little or no presence of feature, 2�moderate pres-
nce of feature, 3�large presence of feature. Responses to
ach item were dichotomized, with a value of 1 being ascribed
o a response indicating a large presence of the feature and 0
therwise. Subsequently, responses to the three items were
ummed and then resulting scores were divided into tertiles.
ostal codes of participants were also recorded.
Finally, participants provided information about age, gen-

er, disability, household income, and highest level of edu-
ation completed. For age, they were asked to provide their
irth year, and a variable representing their age in 2005 was
reated and eventually dichotomized into a group aged
8–44 and a group aged 45–75. Level of disability was
elf-reported by the participants, and these self-reports were
hen categorized into mobility, sensory, neuromuscular, bal-
nce/agility, and other. Mobility disability was chosen as the
eferent. For total gross household income, the interviewers
rovided categories of “less than (CAD$) 20,000” up to a top
ategory of “(CAD$) 100,000 and higher” ([CAD$] 0–19,999;
0,000–39,999 . . . 100,000�). In analyses, participants earn-
ng (CAD$) 80,000–99,999 (n�12) were included in the
ighest income category along with those earning (CAD$)
00,000 or more. The question about the highest level of
ducation included response choices of elementary school,
igh school, junior college, and university. The corresponding
umber of years of education for each category was also pro-
ided to assist participants educated outside the province of
uebec in understanding equivalent education levels. Dummy

ariables were created to operationalize response categories.
ata collection procedures were approved by the Human Re-

earch Ethics committee of the CRIR (Centre de Recherche
nterdisciplinaire en Réadaptation du Montréal Métropolitain).

ollection of Neighborhood-Level Data

eighborhood-level data about active living buoys were ob-
ained through observation. Following matching through
ostal code information, the 205 participants were found to

ive in 114 different census tracts. In a large urban area such
s the Island of Montreal, residents’ postal codes often
orrespond to a block-face or an apartment building. Census
racts are small, relatively stable geographic areas that have a
opulation ranging in size from 2500 to 8000 inhabitants.39

n the Island of Montreal, 2001 census tracts covered an

verage of 0.96 km2 (SD�1.98) with an average population of i

pril 2008
554 (SD�1647); there were on average 92 distinct postal
odes per 2001 census tract.

Data on neighborhood-level active living buoys were avail-
ble for a subset of 56 census tracts from a previous investi-
ation conducted in the summer of 200329 in which a total of
our pairs of observers (n�8, four men and four women)
ere recruited to perform systematic social observation of
eighborhoods using an observation grid.33 Collected data

ncluded active living buoys for people with disabilities, as well
s three dimensions pertaining to neighborhood active living
otential for the general population: activity-friendliness,
ensity of destinations, and safety. Activity-friendliness refers
o physical characteristics of the neighborhood such as the
nterconnectedness of the street network, the presence of
ark benches and water fountains, and the presence of
icycle and walking paths. Density of destinations refers to the
umber and variety of destinations for engaging in meaning-

ul personal or collective pursuits such as shopping, working,
nd participating in local community events. Safety describes
he degree of threat presented by crime and by volume and
peed of automobile traffic.

As reported elsewhere, the validity and reliability of the
eighborhood active living buoys for people with physical
isabilities29 and the active living potential measures for the
eneral population35 are in the satisfactory to high range. In
revious studies, mean scores for active living buoys (as
ssessed by observers on a 10-point scale)—walking surface
M�4.5, SD�1.0); signage (M�2.4, SD�0.7); and surround-
ngs (M�3.3, SD�1.1)—were found to be significantly lower
all p�0.001 in one-sample t-tests)29 than means for the three
imensions of neighborhood active living potential (activity-
riendliness, 6.0; density of destinations, 5.3; safety, 6.4).35

An observer who had performed the systematic social
bservations in 2003 underwent re-training to minimize ob-
ervational drift, and then performed systematic social obser-
ation in the 58 remaining tracts during the summer of 2005.
ummary scores for the buoys and for the other dimensions
f neighborhood active living were obtained through appli-
ation of multilevel modeling procedures (for a full explana-
ion of dimensions and their calculation, please see Spivock et
l.29 and Gauvin et al.35). Independent sample t-tests on the
wo subsets of census tract data showed no significant differ-
nces in mean levels of active living buoys between the
ifferent data collection procedures. The average dimen-
ional scores for buoys and other dimensions of neighbor-
ood active living potential were then categorized into ter-

iles, using the middle tertile as the referent. Mean values in
he lowest, middle, and highest tertiles were 4.2 (minimum,
.8; maximum, 4.5); 4.8 (minimum, 4.5; maximum, 5.2); and
.6 (minimum, 5.3; maximum, 6.0), respectively.

tatistical Analysis Strategy

ollowing computation of descriptive statistics using SPSS
ersion 12 software (Chicago IL, 2003), two separate series of
ultilevel logistic regression analyses were performed with
LM version 6.04 software (Lincolnwood IL, 2007), using

ctive transport and LTPA as dichotomous dependent vari-
bles. That is, participants (n�205) were conceptualized as
eing nested within census tracts (n�114). Multilevel analyses
ere conducted to control for possible effects of this cluster-

ng. Each of the two resulting sets of multilevel analyses

ncluded six incremental models. Model 1 included the high-

Am J Prev Med 2008;34(4) 293
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CAD$, Canadian dollars; Min., minutes.

2

st and lowest tertiles of active living buoys (the main exposure
ariable); Model 2 included control dummy variables for age
dichotomized at 45 years) and gender; Model 3 added dummy
ariables for gross household income (referent was [CAD$]
20,000; entered dummy variables were [CAD$]

0,000–39,999; [CAD$] 40,000–59,999; [CAD$] 60,000–79,999;
nd [CAD$] 80,000�); Model 4 added dummy variables for type
f primary disability (the referent was mobility impairments;
ntered variables were sensory, balance/agility, neuromuscular
isease, and other impairment/disability); Model 5 added the
ighest and lowest tertiles of the other three dimensions of
eighborhood active living potential. Finally, Model 6 added
articipants’ perception of the presence of neighborhood
ctive living buoys.

esults

he final sample of participants with complete data in
he telephone interview portion of the study included
4 men and 111 women (n�205). Although 206 par-
icipants met the criteria for inclusion, one was unable
o finish the interview and was eventually excluded
rom the analyses due to a large amount of missing
ata. The average age of participants was 41 years
SD�11.4). Primary disabilities were mobility (n�95,
6.3%); neuromuscular disease (n�48, 23.3%); bal-
nce/agility (n�28, 13.7%); sensory (n�8, 3.9%); and
ther (n�25, 12.2%) (Table 1).
Of the participants, 106 were recruited from the

dapted fitness center (304 people were approached;
21 agreed to speak with the research associate; 113
et age and residency requirements and agreed to give

heir telephone numbers; 107 were reached by the
nterviewers; and 106 completed the interview, for a
esponse rate of 34.9%). Participants from the rehabil-
tation center came from an original list of 413 poten-
ial participants. Of those, 270 received information
ackages in the mail or (having already been pre-
creened for age, residency, and type of disability) from
heir clinicians; 100 participants contacted the research
eam; and 99 were successfully interviewed (response
ate�36.7%).

Individuals recruited from the adapted fitness center
ad higher incomes (�2(5)�31.9, p�0.001) than those

rom the rehabilitation center. There was no significant
ifference between the education levels of individuals

n the two groups. There was no significant difference
n the ages of participants of the two groups. As
xpected, members recruited in the adapted physical
ctivity center were significantly more active than par-
icipants recruited from the rehabilitation center
�2(1)�85.0, p�0.001).

As for the observed neighborhood data, a positive
orrelation was found between safety and activity-
riendliness (Pearson r �0.36, p�0.001), and a negative
orrelation was found between safety and density of
estinations (Pearson r � �0.61, p�0.001). All other

orrelations in the matrix had values below 0.2.

94 American Journal of Preventive Medicine, Volume 34, Num
able 1. Participant (n�205 individuals) and
eighborhood characteristics (n�114 census tracts)

articipant characteristics Categories % (n)

ge (years)
�45 39.5 (81)
�45 60.5 (124)
ender
Men 45.9 (94)
Women 54.1 (111)

verage household income
(CAD$)

0–19,999 37.6 (77)
20,000–39,999 38.8 (78)
40,000–59,999 13.7 (28)
60,000–79,999 4.9 (10)
80,000� 5.8 (12)
ighest level of education

attained
Primary school (years 1–6) 6.8 (14)
High school (years 7–11) 28.8 (59)
Junior college (years 13–14) 22.4 (46)
University (year 14 and higher) 37.6 (78)

rimary impairment/disability
Sensory total: 3.9 (8)

Hearing 1.8 (4)
Visual 2.9 (6)

Mobility total: 46.3 (95)
Post-stroke 9.8 (20)

Para/quadriplegic 6.8 (14)
Musculoskeletal 5.4 (11)
Mobility—other 24.4 (50)

Balance/agility 13.7 (28)
Neuromuscular disease 23.4 (48)
Other 12.2 (25)
se of legs
Full 17.6 (36)
Partial 69.8 (143)
None 11.7 (24)
se of arms
Full 55.6 (114)
Partial 42.4 (87)
None 1 (2)

hysical activity involvement
None 41.0 (84)
Some 59.0 (121)
1–29 min./day 33.7 (69)
�29 min./day 25.4 (52)

ctive transport
None 74.6 (153)
Some 25.4 (52)
1–29 min./day 14.6 (39)
�29 min./day 6.3 (13)
eighborhood characteristics

(average score and
proportion across 114
census tracts)

M SD

core on buoys scale 5.0 0.6
roportion (%) of people with

disabilities
17.8 1.1

roportion (%) of people of low
income

29.4 13.6

roportion (%) of people with
low education

15.7 8.5
ber 4 www.ajpm-online.net
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Results of the two series of multilevel logistic regres-
ion analysis appear in Tables 2 and 3 for LTPA and
ctive transportation, respectively. Results indicate that
reater presence of buoys is a significant predictor of
nvolvement in LTPA (OR�6.79, 95% CI�2.87–16.05)
ven when all confounding variables are included in
he model (OR�4.27, 95% CI�1.19–15.35). Greater
resence of buoys was also related to use of active

ransportation in bivariate analyses (OR�3.09, 95%
I�1.31–7.30), and when individual-level variables
ere controlled (i.e., age, gender, income, disability
Model 4]). When other dimensions of active living
otential were added (Model 5), this relationship was
ttenuated to nonsignificance (OR�2.50, 95% CI�
.57–10.95).

iscussion

he relationship between neighborhood-level active
iving buoys and the active living practices among
eople with physical disabilities living in a large urban
rea was the focus of this analysis. The presence of
uoys was associated with LTPA even after controlling
or numerous individual and neighborhood character-
stics. Although there is little research in the literature
ith which to compare this information, the finding is
ongruent with some analogous studies. According to
immer et al.,30 the level of accessibility in the built
nvironment is a self-reported determinant of LTPA for
eople with physical disabilities, although the current

nvestigation showed that environmental determinants
cted in addition to perceptions. Although the pres-
nce of buoys was associated with active transport in
ivariate analyses, this association seems to be con-
ounded with other dimensions of the environment.

ore specifically, adjusting for activity friendliness,
ensity of destinations, and safety (Model 5) attenuated
he association between active living buoys and active
ransport, suggesting that these neighborhood features
hare variance with active living buoys. This is not
ltogether surprising in that, according to Berke et al.,2

eatures of community-level walkability for the general
opulation (e.g., mixed land use, grid-like street pat-
erns) have a positive influence on the walking prac-
ices of older people (aged 65–97), many of whom
ould be likely to exhibit some type of physical

mpairments/disabilities.
Overall, one of the strengths of this study is that it

rovides a well-characterized environmental assessment
hat links the environment to estimates of leisure-time
nd transportation physical activity. The recruitment
trategy, which utilized an archive search as well as
urrent fitness center member solicitation, allowed for
ufficient statistical power to describe associations in
his understudied, yet important, population. The re-
ults suggest that the two dimensions of active living

LTPA and transportation physical activity) are differ- w

pril 2008
ntially associated with neighborhood active living
uoys. It is therefore important that future studies
onsider these outcomes separately.

imitations

ome limitations exist. First, the measures of physical
ctivity were self-reported. The usual practice of validat-
ng this information with the use of pedometers or
ccelerometers was made difficult by the fact that
early 30% of the study participants used a wheelchair
s their primary mode of mobility. Nevertheless, the
hysical Activity and Disability Survey,38 from which the
uestions were taken, is a validated and widely used
ool, and it was deemed the most appropriate for the
opulation under investigation. Second, because this
as a cross-sectional study, a causal effect of buoys on
ctive living cannot be claimed: The case may simply be
hat already-active people opt to live in neighborhoods
hat support their lifestyle. Future research involving
atural experiments or investigator-driven experiments

s warranted to overcome this limitation. Given the
upportive evidence in the current study, longitudinal
tudies of active living practices and natural experi-
ents involving retro-fitting environments with active

iving buoys are warranted. The fact that the observa-
ional data were collected over a 2-year period could
lso be a limitation, although analyses showed no
tatistical differences among these scores.

Next, logistic analyses are commonly used for dichot-
mous outcomes, but ORs are easily misinterpreted in
he setting of common outcomes. Odds ratios for
ommon outcomes, like the activity outcomes studied
ere, will be inflated relative to the corresponding
revalence ratio or relative risk.40 Additional research
ith more nuanced differences are required for future
esearch. Finally, despite the rather involved and ex-
austive participant recruitment strategy, the relatively
mall sample size may have limited the statistical power
f detecting associations. For example, although in-
ome would be expected to be strongly associated with
hysical activity participation, this effect was observed
nly in descriptive analyses and not in multivariate
nalyses.

onclusion

eople with physical disabilities who live in neighbor-
oods with more active living buoys are more likely to
eport involvement in LTPA as well as in active trans-
ortation. The association of buoys to active transpor-
ation, however, is confounded with other dimensions
f the environment. These results underscore the im-
ortance of addressing the needs of people with phys-

cal disabilities when considering built-environment
nfluences on active living, especially when dealing

ith an aging population that is likely to exhibit an

Am J Prev Med 2008;34(4) 295



Table 2. Associations between active living buoys and likelihood of involvement in LPTAa

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Neighborhood characteristics
Buoys

Highest tertile 6.79 (2.87–16.05)*** 6.76 (2.83–16.15)*** 6.04 (2.47–14.73)*** 6.45 (2.60–16.04)*** 4.09 (1.16–14.38)* 4.27 (1.19–15.35)*
Middle tertile (Ref) 1.00 1.00 1.00 1.00 1.00 1.00
Lowest tertile 0.64 (0.321–1.29) 0.65 (0.32–1.32) 0.59 (0.28–1.24) 0.57 (0.27–1.23) 0.50 (0.21–1.19) 0.49 (0.21–1.17)

Activity-friendliness
Highest tertile 1.02 (0.37–2.81) 1.07 (0.38–3.02)
Middle tertile (Ref) 1.00 1.00
Lowest tertile 0.52 (0.20–1.41) 0.52 (0.19–1.42)

Density of destinations
Highest tertile 1.02 (0.40–2.61) 0.99 (0.39–2.54)
Middle tertile (Ref) 1.00 1.00
Lowest tertile 1.40 (0.56–3.51) 1.49 (0.59–3.75)

Safety
Highest tertile 0.68 (0.24–1.90) 0.69 (0.24–1.95)
Middle tertile (Ref) 1.00 1.00
Lowest tertile 1.35 (0.48–3.84) 1.29 (0.45–3.73)

Individual characteristics
Age (years)

�45 (Ref) 1.00 1.00 1.00 1.00 1.00
�45 1.92 (1.01–3.65)* 2.00 (1.01–3.95)* 2.12 (1.05–4.27)* 2.10 (1.03–4.29)* 2.14 (1.04–4.39)*

Gender
Men (Ref) 1.00 1.00 1.00 1.00 1.00
Women 0.82 (0.43–1.56) 0.74 (0.38–1.46) 0.73 (0.37–1.46) 0.76 (0.38–1.53) 0.79 (0.39–1.61)

Income (CAD$)
�20,000 (Ref) 1.00 1.00 1.00 1.00
20,000–39,999 0.98 (0.48–2.02) 1.00 (0.48–2.073) 1.02 (0.49–2.16) 1.01 (0.47–2.15)
40,000–59,999 6.05 (1.74–21.06)** 6.70 (1.86–24.15)** 6.27 (1.70–23.10)** 6.90 (1.80–26.45)*
60,000–79,999 1.00 (0.20–5.10) 0.84 (0.16–4.39) 0.76 (0.14–4.11) 0.76 (0.14–4.05)
�80,000 2.60 (0.46–14.66) 2.50 (0.44–14.22) 2.44 (0.41–14.58) 2.38 (0.40–14.23)

Disability
Mobility (Ref) 1.00 1.00 1.00
Sensory 0.99 (0.17–5.64) 0.91 (0.15–5.41) 0.82 (0.14–4.87)
Agility/Balance 0.64 (0.23–1.81) 0.66 (0.23–1.87) 0.57 (0.20–1.68)
Neuromuscular 1.09 (0.47–2.53) 0.95 (0.39–2.33) 0.91 (0.37–2.25)
Other 0.46 (0.16–1.32) 0.42 (0.14–1.26) 0.36 (0.12–1.13)

Perception of neighborhood
Highest tertile 1.52 (0.72–3.22)
Middle tertile 1.00
Lowest tertile 0.60 (0.26–1.36)

Note: Model 1 includes only the main exposure variable of active living buoys. Model 2 includes the main exposure variable of active living buoys and controls for age and gender. Model 3 includes
the main exposure variable of active living buoys and controls for age, gender, and income. Model 4 includes the main exposure variable of active living buoys and controls for age, gender, income,
and type of primary disability. Model 5 includes the main exposure variable of active living buoys and controls for age, gender, income, type of primary disability, and three dimensions of active
living potential (density of destinations, activity–friendliness, and safety). Model 6 includes the main exposure variable of active living buoys and controls for age, gender, income, type of primary
disability, three dimensions of active living potential (density of destinations, activity-friendliness, and safety), and perception of the presence of active living buoys.
aControlling for individual and neighborhood variables among 205 people with physical disabilities living within 114 census tracts in Montreal, Canada.
*p�0.05; **p�0.01; ***p�0.001.
LTPA, leisure-time physical activity.
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Table 3. Associations between active living buoys and likelihood of involvement in active transporta,***

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Neighborhood characteristics
Buoys

Highest tertile 3.09 (1.31–7.30)* 3.19 (1.34–7.61)* 3.35 (1.30–8.59)* 3.40 (1.30–8.91)* 2.54 (0.62–10.49) 2.50 (0.57–10.95)
Middle tertile (Ref) 1.00 1.00 1.00 1.00 1.00 1.00
Lowest tertile 0.82 (0.30–2.21) 0.79 (0.29–2.15) 0.77 (0.26–2.26) 0.77 (0.25–2.37) 0.83 (0.25–2.82) 0.80 (0.23–2.84)

Activity-friendliness
Highest tertile 0.96 (0.30–3.06) 0.88 (0.26–3.01)
Middle tertile (Ref) 1.00 1.00
Lowest tertile 0.72 (0.21–2.53) 0.71 (0.19–2.63)

Density of destinations
Highest tertile 0.63 (0.20–2.02) 0.65 (0.19–2.17)
Middle tertile (Ref) 1.00 1.00
Lowest tertile 1.51 (0.52–4.39) 1.57 (0.52–4.77)
Safety
Highest tertile 0.48 (0.13–1.82) 0.48 (0.12–1.94)
Middle tertile (Ref) 1.00 1.00
Lowest tertile 0.61 (0.19–1.95) 0.71 (0.21–2.44)

Individual characteristics
Age (years)

�45 (Ref) 1.00 1.00 1.00 1.00 1.00
�45 0.93 (0.46–1.88) 1.07 (0.50–2.29) 1.02 (0.47–2.24) 1.02 (0.46–2.30) 0.98 (0.43–2.24)

Gender
Men (Ref) 1.00 1.00 1.00 1.00 1.00
Women 1.32 (0.66–2.68) 1.14 (0.54–2.44) 1.16 (0.53–2.50) 1.18 (0.53–2.65) 1.09 (0.47–2.51)

Income (CAD$)
�20,000 (Ref) 1.00 1.00 1.00 1.00
20,000–39,999 1.87 (0.78–4.52) 1.85 (0.76–4.52) 2.08 (0.81–5.36) 2.14 (0.80–5.75)
40,000–59,999 5.26 (1.78–15.53)** 5.22 (1.74–15.69)** 5.49 (1.72–17.52)** 5.44 (1.64–18.04)**
60,000–79,999 0.78 (0.12–5.12) 0.86 (0.13–5.89) 0.87 (0.12–6.60) 0.74 (0.09–6.32)
�80,000 0.26 (0.03–2.55) 0.25 (0.03–2.53) 0.23 (0.02–2.48) 0.21 (0.02–2.46)

Disability
Mobility (Ref) 1.00 1.00 1.00
Sensory 1.79 (0.29–11.18) 1.84 (0.28–12.21) 2.21 (0.31–15.87)
Agility/Balance 1.02 (0.33–3.18) 1.02 (0.32–3.26) 1.26 (0.37–4.24)
Neuromuscular 0.90 (0.33–2.45) 0.83 (0.29–2.43) 0.92 (0.30–2.80)
Other 1.50 (0.48–4.71) 1.45 (0.44–4.79) 1.76 (0.52–6.02)

Perception of neighborhood
Highest tertile 0.73 (0.30–1.80)
Middle tertile (Ref) 1.00
Lowest tertile 2.02 (0.81–5.06)

Note: Model 1 includes only the main exposure variable of active living buoys. Model 2 includes the main exposure variable of active living buoys and controls for age and gender. Model 3 includes
the main exposure variable of active living buoys and controls for age, gender, and income. Model 4 includes the main exposure variable of active living buoys and controls for age, gender, income,
and type of primary disability. Model 5 includes the main exposure variable of active living buoys and controls for age, gender, income, type of primary disability, and three dimensions of active
living potential (density of destinations, activity-friendliness, and safety). Model 6 includes the main exposure variable of active living buoys and controls for age, gender, income, type of primary
disability, three dimensions of active living potential (density of destinations, activity-friendliness, and safety), and perception of the presence of active living buoys.
aControlling for individual and neighborhood variables among 205 individuals with physical disabilities living in 114 census tracts in Montreal, Canada.
*p�0.05; **p�0.01; ***p�0.001.
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