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ABSTRACT

Background: Understanding how built environment characteristifisience recreational
walking is of the utmost importance to develop gapan-level strategies to increase levels

of physical activity in a sustainable manner.

Purpose: This study analyses the residential and non-rasmleenvironmental correlates of

recreational walking, using precisely geocodedvaygtspace data.

Methods: The point-based locations regularly visited by &,Bérticipants of the RECORD
Cohort Study were collected between 2011 and 2018a Paris region using the VERITAS
software (Visualization and Evaluation of ReguladiVidual Travel destinations and Activity
Spaces). Zero-inflated negative binomial regressisere used to investigate associations
between both residential and non-residential enwrental exposure and overall self-reported

recreational walking over 7 days.

Results: Density of destinations, presence of a lake oeway, and neighborhood education
were associated with an increase in the odds ofrtieg any recreational walking time. Only
the density of destinations was associated witinemrease in time spent walking for
recreational purpose. Considering the recreatimeations visited (i.e., sports and cultural
destinations) in addition to the residential neigtiimod in the calculation of exposure
improved the model fit and increased the envirortmeiking associations, compared to a
model accounting only for the residential spaceaiké& Information Criterion equal to 52797

compared to 52815).

Conclusions:Creating an environment supportive to walking atbretreational locations

may particularly stimulate recreational walking arggeople willing to use these facilities.

Keywords: recreational walking, physical activity, built ersment, activity space, urban
area



INTRODUCTION

Promoting higher levels of physical activity hastee a public health priority (1, 2). During
the past 15 years, there has been a growing inhiarbsilt environment characteristics that
are supportive of walking when developing sustdm@opulation-level strategies to increase
levels of physical activity (3). Recent literatir@s emphasized that different types of
interventions may be needed to promote walkingdoreation and walking for transportation
since findings suggest that different environmeakeracteristics are associated with these

two components of walking (4-6).

Environmental characteristics such as land use(/ig), residential density (9, 10),
neighborhood educational level (11, 12), accessdreational and utilitarian destinations (9,
11, 13-15), access to greenness and public opeesphl, 15-18), street connectivity (19),
walking infrastructures (7, 8, 20, 21), and aesteeind pleasant environmental features (7,

19-24) have been positively associated with reareak walking.

This available empirical evidence is mostly derifeuin studies exclusively focusing on the
residential neighborhood. Usual representatioriee@exposure area to environmental
conditions include administrative units or resideigentered buffers. These geographical
home-centered definitions of exposure areas dacmiunt for individual daily mobility and
corresponding non-residential exposure (25, 26¢. ddncept of activity space has been
introduced in health research to emphasize thdtestishould consider the effects on health
of both residential and non-residential environra@#-30). Findings for various outcomes
suggest that activity space exposure may be mamegdy associated with health than the
traditional residential exposure measures (31-8&idies accounting for daily mobility are
becoming more common but remain scarce. One Augtratudy compared the associations

between built environment characteristics and egmeal walking when using both GPS



locations and standard buffers to capture envirortahe€haracteristics and observed
differences in associations depending on the dmhfanition of the exposure area (36).
Several mobility and health studies have used GR&td examine the type of environments
in which physical activity episodes occur (37-41B).our knowledge however, no study has
investigated the associations of multiple environtakexposures within and outside the

residential neighborhood with recreational walking.

The aims of the present study were i) to investigessociations between both residential and
non-residential environmental exposure and re@ealiwalking; and ii) to examine the effect
of environmental conditions around each type oafmns visited (workplace, services,

recreational destinations, and social destinationgkecreational walking.

MATERIAL AND METHODS

Study population

The present study relied on data from the seconewhthe RECORD Cohort Study (44).
Overall, 5,542 participants were surveyed betweshirlrary 2011 and October 2013. The
participants were recruited withoapriori sampling (convenience sample) during preventive
checkups conducted by the Centre d’'Investigatiogsdntives et Cliniques (IPC) located in
Paris (45-52). Participants were living in one 6f(dut of 20) administrative divisions of

Paris or 114 priori selected municipalities of the lle-de-France regiof011-2013 or had
been living in these municipalities in 2007-2008ing the recruitment of the cohort. In
addition to the inclusion criteria of the RECORMI@! (residence and age 30-79 in 2007-
2008), the present analyses retained only partitsp@siding in the lle-de-France region who

reported at least one non-residential destinatam (a workplace, a supermarket, etc.). The



study protocol was approved by the French Dataektioin Authority. All the participants

signed an informed consent to enter the study.

Assessment of participants’ activity space

Self-reported locations visited (i.e., the set e$tithations visited by participants) were
geocoded using the VERITAS software (29). The etent questionnaire records the
geographic location of the place of residence dradseries of other possible destinations
regularly visited by the participant3.able 1 presents the reported destinations including the
residence and various types of non-residentiairgins. The associations between
environmental exposures at multiple locations awdeational walking may be susceptible to
the selective daily mobility bias (29, 53). Indepdpple choose the daily locations that they
visit according to personal and intrapersonal attarsstics (e.g., socio-demographic,
psychological/cognitive, or behavioral characte®t People who enjoy recreational walking
tend to visit particular locations to have recreaai walks. Determining the environmental
exposures to correlate with recreational walkirmuad such selected visited locations could
introduce confounding if unmeasured intrapersohatacteristics have a causal effect on
both the locations visited and the recreationakimgl behavior (53). This confounding bias
stems from the fact that it is not the environmeodaditions around these selected locations
that encouraged participants to walk, but the mgltiess to walk that led to visit these
locations to walk. Therefore, considering the expest the locations specifically visited to
do recreational walking when calculating environtaéaxposures could lead to bias.
Consequently, all the locations that were regulaidited to perform recreational walking
where removed to determine the exposure areasavest. We screened all the names of the

reported locations visited to perform recreatiaelvities and excluded all locations



referring to “promenade”, “walking”, “walking with dog”, “brisk walking”, “Nordic

walking”, and “hiking”.

The exposure area around each visited locatiorcevaputed as a street-network buffer with
a radius size depending on the type of activitygrared at the location. Since no information
on the time spent at each visited location waslaviai to weight the exposure accordingly,
we attributed different radius sizes to the differgroups of locations visited as an attempt to
account for the varying exposure potential at fifferént types of locations. Larger buffer
sizes were applied to visited locations where iitlials are likely to spend more time and
have more opportunity to explore the surroundir®$y.(Street network buffers of 2000m
were used around the residence and the workpl@6e 2round the services, and 500m

around both recreational and social activities.

Overall, six exposure areas were used: the residgpace, the residence-work space — i.e.,
the combination of the residence and the work spate residence-service space, the
residence-recreational space, the residence-spaak Figure 1), and finally a
comprehensive exposure area encompassing all s@feund all reported visited locations,

i.e. the total activity space. When combining ayéaes potential overlap was suppressed.

Measures

Recreational walking

During their visit at the health center, in additio the VERITAS questionnaire, the
participants were invited to fill a computerizedegtionnaire on a PC tablet (both self-
administered and administered by a technician}idiaants were asked to report
retrospectively the overall number of hours anduten they had walked over the previous

seven days for leisure or exercise. To ensureliegbarticipants were able to identify



recreational walking and distinguish it from traogpwvalking, examples of recreational walks
were provided in the question, including takingralsor walking for exercise, alone or not,
and with their pet or not. Participants were askegbport their recreational walking time
done within or outside their residential neighbathoTo answer this question, the
participants were asked to rely on their own d&éniof their neighborhood [no guidelines
were provided to the participants (44), resultimgiself-defined residential neighborhood or
subjective representation of neighborhood]. Thegméstudy considers the overall time of
recreational walking, created by summing up thetreported inside and outside the

residential neighborhood.

Individual variables

The following socio-demographic characteristicseveonsidered for adjustment: age, sex,
individual education (4 categories: no educatioth @mmary education, lower secondary
education, higher secondary education and lowgatgreducation, and upper tertiary
education), employment status (4 categories: sjablgrecarious job, unemployed, and
retired), household income per consumption unitifgs: 1,222 and 2,125 euros/month),
marital status (living alone or in a couple), aivthly with at least one child under the age of

fourteen.

Environmental variables

Five environmental variables were determined. Téwesidy or proportion of area covered by
green spaces derived from a 2008 geographic ldybednstitute of Urban Planning of the

lle-de-France Region (IAU-IDF); the density of deations (number per kipcalculated



using the 2011 Permanent Database of FacilitiéseoNational Institute of Statistics and
Economic Studies (INSEE) including information atmanistrations, public/private shops,
health services, and entertainment facilities;dmsity of street intersections (number per
km?) using the 2014 street network data from the MatfiGeographic Institute; presence of a
lake or a waterways determined from the 2003 IAWB-IBnd use database; and neighborhood
educational level defined as the proportion ofdests with university education as obtained

from the 2010 population census geocoded at theersal address by INSEE.

These environmental variables were computed wéhirh of the six exposure areas described

above, using Python scripts and Arcinfo 10.

Statistical analyses

To investigate the associations between the indalidnd environmental variables and
recreational walking, we estimated zero-inflatedatze binomial models (ZINB) (54, 55)
using SAS 9.3. Recreational walking time can bes®red as an over-dispersed count
variable due to an excess of zeros (people whatuwalk for recreation). Regular Poisson or
negative binomial regression models are unabletalle correctly this kind of distributions.
The ZINB regression consists of two parts: a zeftaied part that models the odds of not
reporting any recreational walking, with coefficieinterpreted as odd ratios, and a count part
that models recreational walking time among walkesth coefficients interpreted as a

percentage change.

The model building strategy involved seven stepsd® A included all individual socio-
demographic variables. Model B to G included alsodnvironmental variables for the

following exposure areas: residence space (B)leese-work space (C), residence-service



space (D), residence-recreational space (E), resgdsocial space (F), and total activity space

(G). Akaike Information Criterion (AIC) are repodtéor each modelTables 4 ands).

RESULTS

Description of the study sample

From the initial available sample of 5487 particifgliving in the lle-de-France region, we
excluded 996 participants who regularly traveletsole the study area, 108 participants who
regularly visited their secondary home, 3 partioigawith missing socio-demographic data
and 15 participants with missing neighborhood etiondevel data. The final study sample

included 4365 adults. Descriptive information isypded inTable 2

Overall, the median time of recreational walking@othe previous 7 days was 180 minutes
(interquartile range = 60, 360). Some 686 partitipaeclared no recreational walking at all
(16%). The participants reported a median numb@agBddistinct locations visited
(interquartile range = 10; 16) and a median nunalbd® visits per week to all these locations
(interquartile range = 13; 25). Summary statisteggarding the sizes of participants’ activity

spaces are provided irable 3.

Associations between socio-demographic variables dnecreational walking

Associations between individual/environmental Valea and the odds of not reporting any
recreational walking (the zero-inflation part) aeported inTable 4. Associations between
individual/environmental variables and the timergpealking among walkers (the count part)
are reported iTable 5 Regarding the first part of the model, higher odflsot reporting any

recreational walking were observed among parti¢gpaith a low or middle low educational



status. However, this relation disappeared wheaowatng for environmental characteristics.
Being retired decreased the odds of not reportinygrecreational walking time by 43%,

compared to participants with a stable employmetus.

As show inTable 5 among recreational walkers, being a male, haaitayy or middle low
individual education, having a precarious employhstatus, being unemployed, or being
retired were associated with an increase in reomtwalking time, while living with at least
one child under the age of fourteen was associgitdxda 11% decrease in recreational
walking time. These associations were stable wienumnting for residential and/or non-

residential environmental variables.

Associations between residential neighborhood vardes and recreational walking

After controlling for individual characteristicd)e odds of not reporting any recreational
walking time was lower for participants living irighborhoods with a lake or a waterway
[OR = 0.84; 95% confidence interval (CI): 0.71-0,99ith medium (OR = 0.81; 95% CI:
0.66 — 0.99) or high (OR = 0.62; 95% ClI: 0.49 -9 .density of destinations as opposed to

low, and with a high educational level (OR = 0.92% CI: 0.56 — 0.93)T@able 4).

As shown inTable 5, only the density of destinations was associatiéll tive time spent
walking among recreational walkers. Compared todewsity neighborhoods, the time of

walking increased by 14% in medium, and by 22%ig ldensity neighborhoods.



Associations between activity space environmentabhviables and recreational walking

Models C to F are interested in the effect of agdithe residential space, separately the
work space (C), the service space (D), the reanealtispace (E) and the social space (F), and

of adding all of these visited locations (G) in thefinition of environmental exposures.

The AIC was higher - thus the fit of the model morin the models considering the work
space, the service space, and the social spadeliiioa to the residential environment in the
definition of the exposures. The fit of the modelsabetter in the model considering the
recreational space in addition to the residenpiate. Model fit was slightly better in the

model considering the full activity space.

In addition to the drop in AIC, differences in tsteength of the associations were observed
according to the definition of the exposure arezgading the odds of not reporting any
recreational walkingTable 4), the association with the presence of a lakeatemway
disappeared in all models, except in the modelwatnog for the residence-recreational
space. The association between the density ofndistins and the odds of not reporting any
recreational walking was stronger in the residamoeeational space than in the model with
residential variables only (and to a lesser extetite model considering the full activity

space).

Regarding the other part of the modeale 5), the recreational walking time among walkers
remained associated with the density of destinatwinen considering the non-residential
spaces. The association was only slightly stroimgdre model for the residence-recreational

space.



DISCUSSION

Overall, a high density of destinations, the preseauf a lake or waterway, and a high
neighborhood education were associated with higdds of recreational walking, while a
high density of destinations was also associatéld avhigher amount of recreational walking
time. Accounting for exposure to environmental dastin the recreational locations visited
improved the prediction of the odds to undertakeeational walking and of the walking
time. Accounting for other locations visited (wol&pe, services, social activity locations) did

not contribute.

When accounting for the residential neighborhodg,ahe presence of a lake or a waterway
was associated with reporting any recreational inglkwhile no association was found with
time of recreational walking. This is in line wighstudy in Australia that showed a positive
association between access to the beach and #tibdi&d of walking for recreation (22).
Similarly, the association between neighborhoodcatian and recreational walking is
consistent with previous research (11, 12, 21). diiserved positive association between the
density of destinations and both reporting and totee spend in recreational walking

confirms our hypothesis and is in line with prewatudies (5, 9, 19, 49, 56).

No effect of accessibility to green spaces was sk but findings on this topic are mixed.
Some have reported positive associations (16-a8yding a previous study based on the
first wave of the RECORD Cohort Study (11), whiteers have reported null findings (22,
57). A recent review on the subject reported td&6 4f the studies found associations
between green spaces and recreational walkingntgrestingly, a longitudinal study found
green spaces to be associated with the maintedmeereational walking but not with its

initiation (58).



When accounting for both residential and non-redideenvironments, the odds of walking
were no longer associated with the presence ddeadaa waterway, while the other
associations were fairly stable. The odds of répgmo recreational walking remained
associated with the density of destinations antl wétighborhood education while the

recreational walking time remained associated ti¢ghdensity of destinations.

The aim of this study was to analyze the contrdiutif environmental factors in different
portions of the activity space on recreational wagkBased on the strengths of associations
and on the indicator of model fit, taking into asobthe geographic space around the regular
recreational locations improved the prediction afking for recreation and of the time spent
walking. Yet, accounting for other types of locasovisited did not improve the model
performances, including when considering the ggugcawork environment, where workers
spend a significant part of their time. This maydoe to the fact that people have little time
for recreational walking around their work sched@anilarly, considering the geographic
environment around participants’ supermarkets nealebs important when investigating
recreational walking because people typically chegvy bags. Conversely, the practice of
recreational activities might imply less physicatime constraints, and people might be more
likely or desirous of having a recreational walkhis context. This result suggests that
measures of exposure around visited locations dhwatl only considewhere people go (the
location of these places) and the corresponding@mwental characteristics, but should also

account fowhat they actually do and the constraints associated with the activetyqumed.

The significant role of environmental factors arduhe recreational locations visited suggest
that improving walkability around such settings niyeffective to increase recreational
walking among people using such facilities. Forregke, people may walk for recreation
before or after their activity when going to thartes court or swimming pool if the

surrounding environment is favorable. Promotingadkimg-friendly environment around



recreational locations could result in additioreadreational walking, and may have for
example a stronger beneficial influence than a ingHriendly environment around other

destinations such as supermarkets.

Another interpretation however, may be that thggdnoAIC and slight increase in the
strength of associations was attributable, notteféect of these recreational environments,
but to the fact that, despite the exclusion of fiores visited for recreational walking, some of
these recreational locations were specificallytetsio do recreational walking (residual
selective daily mobility bias). According to thiggothesis, the observed increase in the
associations would be attributable to the fact Wit these locations we identify people with
specific interest and preferences for recreatiantvities including recreational walking. The
increase in effect size and fit would then be dua tausal effect of preferences and values

rather than to a causal effect of environmentadaans (29, 53).

Assuming that the patterns of associations repogfect causal effects of the environments
(which our cross-sectional study cannot firmly bB&h), our results also suggest that when
accounting for daily mobility in health studied, pes of visited locations do not equally
contribute to the understanding of neighborhooda# on health. Considering some of these
locations may add noise to the environmental measoirinterest, with the type of visited
locations adding noise depending on the outcongg, the workplace when investigating

recreational walking).

Strengths and limitations

The main limitation of the study is its cross-see#l design. It prevented us from taking into
consideration residential neighborhood self-sabectA recent systematic review emphasized

that studies show an attenuation of the associattween built environment characteristics



and physical activity when accounting for neighloarth self-selection (3), calling for more
experimental or quasi-experimental designs to isdlee effect of the built environment on
walking behavior. Finally, we acknowledge that analyses should be replicated with other
population samples and by considering other enwiemtal factors (e.g., air quality and
noise, social-interactional processes, etc.). We ainphasize that it would be relevant to
perform comparative analyses of recreational aamusportation walking considering
residential and non-residential environments, tawate the extent to which urban planning

interventions may have consistent effects on tfferdnt components of walking behavior.

A strength of our study is the large sample siz wiecise geocoding of the visited
locations. For each visited location, the naturthefactivity performed was known. Based on
this information, this study is one of the firstaddress the selective daily mobility bias by
excluding locations that were specifically visiteddo recreational walking. Ignoring this
generally leads to an over-estimation of the as$iotis between environmental
characteristics and health behaviors (29, 53). Berostrength is the operationalization of our
activity space exposure measures to assess théicspentribution of each portion of the

activity space.

CONCLUSION

In conclusion, exploring the potential contribusasf different portions of the activity space
to environmental influences on walking supportsitiea that it is useful to take into account
non-residential environments when investigatingtertual determinants of recreational
walking. Taking into account the environment arotimel recreational locations visited
contributed to a better understanding of envirortadesffects on recreational walking.

Finally, our findings contribute to suggelsat creating supportive built environments around



the residence could stimulate recreational walkfgomplementary place-based intervention,
which will have to be evaluated using experimeatajuasi-experimental designs, would be to
create supportive environments around recreatiestinations like sport and cultural facilities in
the Paris metropolitan area, to increase recredtisalking among people using or traveling to

these facilities.
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Table 1. Types of locations visited geolocated in VERITARlaelated sizes of the street
network buffer for assessing environmental expasutee RECORD Cohort study, 2011-
2013)

Locations visited Frequency of visit Size of the street network

buffer
Domain : Residence
Place of residence N/A 1000m
Another address where the participanit least once a week 1000m
spends at least one night per week
Domain: Work
Workplace At least once a week 1000m
Domain: Services
Supermarket At least once a month 200m
Outdoor market At least once a week 200m
Bakery At least once a week 200m
Butcher At least once a week 200m
Fruits and vegetables shop At least once a week m200
Fish shop At least once a week 200m
Cheese merchant At least once a week 200m
Specific food store At least once a week 200m
Tobacco shop / Press shop At least once a week 200m
Bank Most often used 200m
Post office Most often used 200m
Hair dresser Most often used 200m
Domain: Transport
Transportation station used from At least once a week 200m
home
Domain: Recreational activities
Sports facilities At least once a week 500m
Place of cultural activity At least once a week 00
Place of syndical, political, or At least once a week 500m
religious activity
Domain: Social activities
Place of social activities (bar, At least once a week 500m
restaurant, cinema...)
Place where participants take relativeAt least once a week 500m
Places where participants visit people At leaseanaveek 500m

® No particular recall period, such as “over the @astonths,” was specified over which participanesevasked
to recall their activities. This approach allowedta ask people to report their “current regularebéor” (e.g.,
over the last 6 months if a participant just moiretler/his current neighborhood, or over a longeiqa for
participants residing for a longer time in theiigiorhood). These self-reported destinations wyereoded if
they were visited at least once a week, or at lease a month for supermarkets, or regardlesseofréguency
of visit for the banks, post offices, and hairdezss



Table 2. Descriptive information on the sample used inghuely based on the RECORD

Cohort (2011-2013), N=4365

Variable Category % or
mean
Sex (%) Female 33
Age (mean, year: - 53
Citizenship (% Frenct 87
Living in a couple (% 66
Living with a child under the age of fourteen 30
Individual education (%)
High 25
Middle-High 17
Middle-Low 29
Low 30
Household income per consumption unit (%)
High (>212¢% € per montr 33
Medium (1222-212f € per montr 34
Low (<122Z € per months 33
Employment status (%)
Stable 57
Unstable 7
Unemployed 10
Retired 21
Location in the region (%)
City center 26
Inner suburk 46
Outer suburk 27




Table 3. Size (SD) of the exposure areas sequentially parating additional types of
locations visited (the RECORD Cohort study, 201130

Models Meanarea SD % of arei added
(km?) compared to the

residential
neighborhood

Model B* 2.C 0.€ -

Model C° 3.C 1.1 33.7

Model C* 2.2 0.€ 9.1

Model E' 2.4 0.8 16.7

Model P 2.5 0.8 20.0

Model G 3.8 1.3 47.4

'Environmental measures based on the residentigihbeihood

2Environmental measures based on the residentigihbeihood and the work space

% Environmental measures based on the residenigtiinerhood and the service space

“ Environmental measures based on the residentighbeihood and the recreational space
® Environmental measures based on the residentighbeihood and the social space

® Environmental measures based on the full actiyigce



Table 4. Association between individual and environmenkeracteristics and not reporting any recreatiorakivg (zero-inflation part) (the RECORD
Cohort study, 2011-2013)

Model A Model B Model C° Model D* Model E° Model F° Model G’

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Socio-demographic variables
Age (in years) 1.01 (1.00-1.02) 1.01 (1.00-1.02) 1.01 (1.00-1.03)01 (1.00-1.02) 1.01 (1.00-1.02) 1.01 (1.00-1.02)01 (1.00-1.02)
Male (vs. female) 0.90 (0.76-1.07) 0.88 (0.74-1.05) 0.88 (0.74-1.08)88 (0.74-1.05) 0.88 (0.74-1.05) 0.89 (0.74-1.06)87 (0.73-1.04)
Individual educatiorgvs. high)
Middle high 1.2¢€ (0.9¢1.65 1.21 (0.9z-1.59 1.21 (0.9z-1.59 1.2¢ (0.951.63 1.2z (0.9-1.60 1.2z (0.9%-1.60 1.2¢ (0.941.62
Middle low 1.30 (1.03-1.64) 1.16 (0.91-1.48) 1.16 (0.91-1.48)21 (0.95-1.54) 1.14 (0.90-1.46) 1.17 (0.92-1.5)17 (0.92-1.49)
Low 1.36 (1.07-1.72) 1.13 (0.89-1.45) 1.13 (0.88-1.43)21 (0.95-1.54) 1.09 (0.85-1.40) 1.15 (0.90-1.48)13 (0.89-1.45)
Employment statu(vs. permanent)
Precarious 0.94 (0.69-1.29) 1.00 (0.73-1.37) 0.99 (0.72-1.36)93 (0.68-1.28) 1.03 (0.75-1.42) 0.99 (0.72-1.36)97 (0.70-1.33)
Unemployed 0.80 (0.60-1.08) 0.79 (0.59-1.06) 0.78 (0.58-1.08)73 (0.54-0.98) 0.78 (0.58-1.06) 0.78 (0.58-1.06)73 (0.54-0.99)
Retired 0.57 (0.4z-0.77 0.5€ (0.41-0.77 0.5€ (0.41-0.76 0.5z (0.3¢-0.71 0.5¢ (0.4%-0.79. 0.5€ (0.41-0.77. 0.5% (0.3¢-0.73

Environmental characteristics
Presence of lake or

waterway - 0.84 (0.71-0.99) 0.91 (0.76-1.09) 0.8®.75-1.04) 0.83 (0.70-0.98) 0.90 (0.76-1.07) 0.9@.78-1.18)
Density of destinationgrs. low)

Medium - 0.81 (0.66-0.99) 0.76 (0.62-0.94) 0.87 (0.716)1.00.81 (0.67-0.99) 0.83 (0.67-1.01) 0.92 (0.66}1.0
High - 0.62 (0.49-0.79) 0.63 (0.49-0.82) 0.64 (0.50tp.80.55 (0.43-0.71) 0.62 (0.48-0.79) 0.60 (0.4BY.7
Neighborhood educatic(vs. low)

Medium - 0.87 (0.71-1.08) 0.85 (0.68-1.06) 0.85 (0.6%)1.00.87 (0.70-1.07) 0.92 (0.74-1.15) 0.74 (0.59D.9
High - 0.7z (0.5€-0.93 0.7¢ (0.61-1.02 0.6¢ (0.54-0.88 0.7 (0.57-0.94 0.7¢ (0.61-1.06 0.74 (0.5%-0.96
AlC 52882.04 52815.42 52830.98 52823.09 52797.41 57834. 52810.01

*No associations were found with income, maritatiss, living with a child under the age of fourtettre density of green spaces, and the density of
intersections.

! Model A included all associated individual socenwbgraphic variables

2 Model B included all associated individual socemtbgraphic variables and environmental exposuréeinesidential space

% Model C included all associated individual socvbgraphic variables and environmental exposuréeeinesidential space and work space

* Model D included all associated individual socemtbgraphic variables and environmental exposurésinesidential space and services and grocepespa
®> Model E included all associated individual socevgraphic variables and environmental exposuréseinesidential space and recreational space

® Model F included all associated individual soce¥mgraphic variables and environmental exposurésinesidential space and social space

" Model G included all associated individual socevbgraphic variables and environmental exposur#itotal activity space



Table 5. Association between individual and environmenkeracteristics and the recreational walking timeagnwalkers (count part), (the RECORD Cohort study,

2011-2013)

Model A’ Model B? Model C° Model D* Model E° Model F° Model G’

PC®  95% Cl PC 95% CI PC 95% ClI PC 95% ClI PC 95% ClI PC %% CI PC 95% ClI
Socio-demographic variables
Age (in years) +0%  (-1%, +0%) +0%  (-1%, +0%) +0% (-1%, +0%) +0% -1%, +0%) +0% (-1%, +0%) +0% (-1%, +0%) +0% (-19098)
Male (vs. female) +9%  (+3%, +16%) +10%  (+4%, +17%) +10%  (+4%, +17%)+10%  (+4%, +17%) +10%  (+4%, +17%) +10%  (+4%, +17%)+10%  (+4%, +17%)
Individual educatiorfvs. high)
Middle high +9%  (+0%, +19% +9%  (+0%, +19%  +10%  (+1%, +20%  +10% (+1%, +20%  +10%  (+1%, +20%  +10%  (+1%, +20%  +10% (+1%, +20%
Middle low +11%  (+3%, +20% +12%  (+4%, +21%  +13%  (+4%,+21%  +13%  (+5%, +22%  +13%  (+5%, +22%  +13%  (+4%, +22%  +13% (+5%, +22%
Low +19%  (+11%, +29%) +22% (+13%, +32%) +23%  (+14%,%32 +23%  (+14%, +32%) +24%  (+15%, +33%) +23%  (+1488%) +24%  (+15%, +34%)
Employment statugss. permanent)
Precarious +26% (+13%, +40%) +22% (+10%, +36%) +25%  (+12%,%39 +22%  (+10%, +36%) +21%  (+9%, +35%) +23%  (+10%/%) +23%  (+10%, +37%)
Unemployed +61% (+46%, +77%)  +60% (+46%, +76%) +65%  (+50%,%82 +61%  (+47%, +77%) +61%  (+46%, +77%) +61%  (+49%[%) +63%  (+48%, +79%)
Retired +45% (+31%, +60%  +44% (+30%, +80% +A7%  (+34%, +62% -~ +44%  (+31%, +59% +43%  (+29%, +57% +44%  (+30%, +58% +46%  (+32%, +61%
Living with a child under the
age of 14 years -11%  (-17%, -5%) -10%  (-16%, -4%) 10% (-16%, -4%) -10% (-16%, -4%) -9% (-15%, -3%) %9  (-15%, -3%) -9% (-15%, -3%)
Environmental characteristics
Density of destinationgss. low)
Medium - +14%  (+7%, +22%)  +14%  (+7%, +22%) +5% (-2%, +33% +13%  (+5%, +21%) +7% (+0%, +15%) +7% (+0%, +14%)
High - +2204  (+14%, +31% +20%  (+12%, +28% +19%  (+11%, +28% +25%  (+16%, +33% +19%  (+11%, +27% +23%  (+15%, +31%
Dispersion 0.71 (0.68-0.74) 0.71 (0.68-0.74) 0.71 (0.68-0.74) 0.71 (0.68-0.74) 0.71 (0.68-0.74) 0.71 (0.68-0.74) 0.69 (0.66-0.72)
AIC 52882.04 52815.42 52830.98 52823.09 52797.41 52834. 52810.01

*No associations were found with income, maritatss$, presence of lake or waterway, neighborhoadagthn, the density of green spaces, and the tgeofsi

intersections.

! Model A included all associated individual socertbgraphic variables
2 Model B included all associated individual socertbgraphic variables and environmental exposurégeinesidential space
% Model C included all associated individual socevbgraphic variables and environmental exposuréeeinesidential space and work space
* Model D included all associated individual socemstbgraphic variables and environmental exposuréinesidential space and services and grocepespa
®> Model E included all associated individual soce¥tgraphic variables and environmental exposuréeinesidential space and recreational space

® Model F included all associated individual socewtbgraphic variables and environmental exposuréseinesidential space and social space
"Model G included all associated individual soc@¥bgraphic variables and environmental exposuréiiotal activity space

8 Percentage change



Figure 1. Representation of the different portions of thievég space of one participant of the RECORD Cahesiding in the inner suburb of
the lle-de-France region (the RECORD Cohort st@@y,1-2013)

Legend
- Residential space

- Work space
- Service space

[ Recreational space

Social space

Street network

0 05 1 2 Km




HIGHLIGHTS

We examined the environmental correlates of reimnealtwalking in a French city

We explored the contributions of different portiarighe activity space on walking

High density of destinations and waterway, and f@dhcation areas supported walking
Only the density of destination was associated tintle spent walking

Accounting for residential and recreational visitecations improved the model fi
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