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Factors of the Physical Environment
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ABSTRACT

WENDEL-VOS, G. C. W., A. J. SCHUIT, R. DE NIET, H. C. BOSHUIZEN, W. H. M. SARIS, and D. KROMHOUT. Factors of the
Physical Environment Associated with Walking and Bicycling. Med. Sci. Sports Exerc., Vol. 36, No. 4, pp. 725–730, 2004. Purpose:
The purpose of this study was to identify factors of the physical environment that may influence time spent on walking and bicycling.
Methods: Demographic factors and time spent on walking and bicycling (during leisure time and for commuting purposes) were
assessed with a self-administered questionnaire. GIS databases were used to objectively measure the total square area of green space
and recreational space (woods, parks, sport grounds, allotments for vegetable gardens, and grounds for day trips) in a circle around the
postal code of a respondent with a radius of 300 and 500 m. Multilevel regression analysis was used to study the association between
walking and bicycling on the one hand, and green and recreational space on the other hand. Analyses were adjusted for gender, age,
and educational level. Results: In a neighborhood defined as a circle with a 300-m radius, the square area of sport grounds was
associated with bicycling in general and the square area of parks was associated with bicycling for commuting purposes. It is, however,
very likely that these results reflect the association of living in the outskirts of town and time spent on bicycling. Conclusion: The
present study showed green and recreational space, specifically sport grounds and parks, to be associated with time spent on bicycling.
Key Words: PHYSICAL ACTIVITY, GREEN SPACE, RECREATIONAL SPACE, MULTILEVEL REGRESSION, GIS

Physical activity is one of the leading modifiable risk
factors for various chronic diseases in Western coun-
tries (11). Extensive literature on the various health

benefits of physical activity has lead to the need to under-
stand the determinants of physical activity. Previous studies
have described the association with physical activity for
psychosocial determinants such as attitudes, social norms,
and self-efficacy (9,10,12,13). Another group of potential
determinants of physical activity belongs to the physical
environment. These factors are the least studied determi-
nants of physical activity despite their ability to influence
large populations.

Physical environments have the capacity to obstruct or to
facilitate physical activity. For example, the presence of
bicycle paths may make it easier and saver for people to be
physically active, whereas the absence of such facilities or
a high crime rate may pose as a barrier to physical activity.
Recently, Humpel and coworkers (8) reviewed the findings

of 19 quantitative studies addressing the association of par-
ticular environmental attributes with physical activity. In
only four of these studies objective measures of the envi-
ronment were used. The methods used varied from place of
residence using postal codes, until physical distance to, and
accessibility of facilities. Because only a small subset of
possible physical environmental characteristics has been
studied and because the use of objective measures of the
physical environment is clearly staying behind compared to
the use of self-reported measures, further research in this
field is needed.

In the present study, we made an effort to identify factors
of the physical environment that may influence walking and
bicycling during leisure time and for commuting purposes.
In order to do so, time spent on walking and bicycling in
these domains of physical activity were associated with the
amount of green and recreational space within a radius of
300 and 500 m of the homes of the participants as docu-
mented in GIS databases.

METHODS

The data used in this study was collected at two levels.
The individual level included a self-administered question-
naire on demographic factors and physical activity. The
neighborhood-level included information on green space
and recreational space derived from GIS databases. These
two levels were connected by the postal code, creating a
multilevel design for data analyses since one postal code
corresponded to more than one individual.

Address for correspondence: Wanda Wendel-Vos, National Institute for
Public Health and the Environment, Centre for Prevention and Health
Services Research, P.O. Box 1, 3720 BA Bilthoven, The Netherlands;
E-mail: Wanda.Vos@rivm.nl.
Submitted for publication July 2003.
Accepted for publication November 2003.

0195-9131/04/3604-0725
MEDICINE & SCIENCE IN SPORTS & EXERCISE®

Copyright © 2004 by the American College of Sports Medicine

DOI: 10.1249/01.MSS.0000121955.03461.0A

725



Data collection at the individual level. Respondents
of this study were living in and around Maastricht, a medi-
um-sized town in the southern part of The Netherlands. All
these people were former participants of two monitoring
studies of the National Institute for Public Health and the
Environment conducted in the periods 1987–92 and 1993–7
(17,19). Each of these years, a random sample of men and
women aged 20–59 yr was selected from the municipal
registry. The measurement included a physical examination
at the Municipal Health Service and a self-administered
questionnaire that was checked for errors at the Health
Centre in the presence of the participant. Respectively, the
Medical Ethical Committee of the University of Leiden and
the external Medical-Ethical Committee of the TNO Toxi-
cology and Nutrition Institute approved these former stud-
ies. In 1998, 19,857 people were invited to participate in a
mailed survey. In total, 13,184 people (66.4%) completed
the 1998 questionnaire. All participants signed a consent
form allowing us to use the information from this question-
naire for scientific purposes.

Demographic factors in the self-administered question-
naire included gender and age. Data on educational level
was not available within this measurement. However, as-
suming that this attribute does not substantially change over
time among adults, information on educational level was
derived from the former measurement of these participants.
Educational level was classified into three categories: low
(lower vocational training or primary school), medium (sec-
ondary school and intermediate vocational training), and
high (higher vocational training or university). The assess-
ment of health status included questions about perceived
health status (five-point scale ranging from excellent till
poor), height, and weight (both self-reported). Physical ac-
tivity was administered using the short questionnaire to
assess health enhancing physical activity (in short:
SQUASH). This questionnaire includes questions (fre-
quency, duration, and intensity) on four domains of physical
activity, e.g., commuting activities (walking and bicycling),
occupational physical activity, household activity, and lei-
sure-time physical activity (walking, bicycling, gardening,
doing odd jobs, and sports). In a previous study, the
SQUASH was validated with a CSA activity monitor in a
population of 36 men and 14 women, aged 27–58 (20). The
correlation coefficient for validity was 0.45 (95% CI 0.17–
0.66). Reproducibility of the separate questions ranged from
0.44 to 0.96 (20).

In the present study, we assumed that the physical envi-
ronment of the home would be mostly related to activities
that are conducted directly from the home, such as walking
and bicycling. The physical activity questionnaire used pro-
vided data on walking and bicycling during leisure time as
well as for commuting purposes. Therefore, we addressed
our research question for walking and bicycling in both of
these domains separately as well as in both domains
combined.

Data collection at the neighborhood level. The
Maastricht region is the hilliest region of The Netherlands
but does not include mountains. The largest areas of green

and recreational space that could be used for walking and
bicycling during leisure time are situated in the outskirts of
the city as well as outside the city. Destinations for walking
and bicycling for commuting purposes (e.g., companies) are
scattered around town. The two railroad stations of Maas-
tricht are situated away from the city center. One is situated
at walking distance (15 min) of the city center, and one is
situated in the outskirts.

Data on the physical environment were derived from
existing GIS databases of Statistics Netherlands on land
utilization including the amount of green space and recre-
ational space. Green and recreational space included woods,
parks, sport grounds, allotments where people grow vege-
tables for personal use, and grounds used for day trips such
as the zoo and amusement parks. Sport grounds included
things like soccer fields and tennis courts but not gymnasi-
ums and fitness centers.

The databases were coded at the level of postal codes with
maximal precision (e.g., six positions). In the GIS-databases
an x, y-coordinate represents these postal codes, most of the
time representing one street or one side of a street. On
average, a six-position postal code in the Netherlands rep-
resents 16.2 households. Among the postal codes used in the
present study, a postal code represented an average of 20.9
households.

Two “neighborhoods” around the six position postal
codes were defined; one with a radius of 300 m and one with
a radius of 500 m. These two radiuses were thought to be
applicable for activities conducted directly from the home
such as walking and bicycling. Moreover, the 500-m radius
is included in the quality characteristics (e.g., more recre-
ational space within 500 m of the home represents a higher
quality of the recreational environment) for recreation close
to the home as raised by the Dutch recreational counsel.

For every neighborhood, the square meters of woods,
parks, sport grounds, allotments, and day-trip grounds
within the 300- and 500-m radius neighborhood were cal-
culated in the GIS database. Then, these results were trans-
ferred to a flat data file and merged with the individual data.
Consequently, the data set used for statistical analyses had
a multilevel structure. Every individual was linked to a
neighborhood through his/her postal code and every postal
code was linked to an amount of square meters of green or
recreational space.

Data analysis. Respondents with missing data on age,
educational level, walking, and bicycling (N � 641) were
excluded from the analyses. In addition, respondents who
had moved out of the Maastricht area (N � 1002) were
excluded. Consequently, complete data was available for
11,541 respondents. In this data set, the amount of individ-
uals per postal code ranged from 1 to 30 with a median value
of five individuals per postal code.

Multilevel regression analyses were used to study the
association between physical activity (dependent variable)
and physical environment variables (independent variables).
This method is appropriate, because the data structure was
hierarchical with physical environments including more
than one participant. The mixed procedure within the sta-
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tistical package SAS (version 8.2) was used to carry out
multilevel regression analysis using random intercept mod-
els, restricted maximum likelihood estimation, and an un-
structured covariance structure. The intercept of these mod-
els is interpreted as the average amount of physical activity
if the physical environment variable would be equal to zero.
The slope of these models is interpreted as the average
change in physical activity caused by a one-unit change in
the physical environment variable. Multivariate analyses
included age, educational level, and gender.

RESULTS

Table 1 shows the characteristics of the study population.
The study population consisted of 5353 men (46%) and
6188 women (54%). The mean age of the study population
was 49 yr and the majority of the participants had a low
educational level. Women more often than men reported a
body mass index below 25 kg·m�2, whereas a body mass
index between 25 and 30 kg·m�2 was more prevalent among
men. In general, men tended to be more active than women
(Table 1). The distribution of the amount of green space and
recreational space in the neighborhood is described in Table
2. Parks and sport grounds were more common among the
neighborhoods in our study than woods, allotments, and
day-trip grounds.

Table 3 shows the results of the multilevel regression
analyses between walking and bicycling for leisure-time and
physical environmental variables. Table 4 and 5 show the

results for walking and bicycling for commuting purposes
and total time spent on walking and bicycling respectively.
On average, the between person variance was approximately
100 times greater than the between postal code variance
(data not shown). No associations were found for attributes
of green and recreational space and walking. In the neigh-
borhoods with a 500-m radius, crude analyses did show a
significant association between time spent on walking and
the square area of sport grounds. However, this association
was no longer present when adjustments were made for
gender, age, and educational level. The association with the
square area of sport grounds in neighborhoods with a 300-m
radius was consistently present for leisure time (� � 0.04;
Table 3), commuting purposes (� � 0.02; Table 4), as well
as total time spent on walking and bicycling (� � 0.06;
Table 5) and was independent of gender, age, and educa-
tional level. For bicycling during leisure time, this associa-
tion was also present in neighborhoods with a 500-m radius.
However, this association was not independent of gender,
age, and educational level. Only in neighborhoods with a
300-m radius was the square area of parks associated with
bicycling for commuting purposes (� � 0.02; Table 4)
independent of gender, age, and educational level.

DISCUSSION

In this study, physical environmental factors associated
with walking and bicycling were investigated. In a neigh-
borhood defined as a circle with a 300-m radius around the
postal codes of the participants, time spent on bicycling was
associated with the square area of sport grounds in that
neighborhood independent of gender, age, educational level,
and domain of physical activity. Bicycling for commuting
purposes was associated, independent of gender, age, and
educational level, with the square area of parks in neigh-
borhoods with a 300-m radius.

In general, using GIS databases to study physical envi-
ronmental factors in relation to physical activity has some
distinct advantages compared with relying on only the per-
ception of the physical environment. First, these databases
give an objective measure of, for example, the amount of
green areas, recreational facilities, and sports facilities in the
neighborhood, which makes it easier to compare neighbor-
hoods across towns. Second, the use of existing information

TABLE 2. Distribution of the amount (in hectares (ha)) of green space and recreational space in the neighborhood.

Minimum
50th

Percentile
75th

Percentile
90th

Percentile
95th

Percentile
99th

Percentile Maximum

Neighborhoods with a 300-m radius
Woods 0.0 0.0 0.0 0.0 0.3 3.0 12.0
Parks 0.0 0.0 0.4 2.9 4.4 7.2 10.7
Sport grounds 0.0 0.0 1.1 3.2 4.6 8.7 12.6
Allotments 0.0 0.0 0.0 0.0 0.4 1.6 4.6
Day-trip grounds 0.0 0.0 0.0 0.0 0.0 4.0 17.9

Neighborhoods with a 500-m radius
Woods 0.0 0.0 0.0 1.4 4.2 9.2 35.0
Parks 0.0 0.2 3.1 6.2 9.7 17.6 21.5
Sport grounds 0.0 1.5 4.5 7.9 11.2 20.9 32.2
Allotments 0.0 0.0 0.0 0.9 1.6 3.7 4.6
Day-trip grounds 0.0 0.0 0.0 0.0 2.4 11.8 34.4

TABLE 1. Characteristics (mean (SD) or %) of the study population stratified
by gender.

Men (N � 5353) Women (N � 6188)

Age (yr) 49.6 (10.5) 48.7 (10.9)
Educational level (%)

Low 52.2 63.4
Medium 24.7 20.2
High 23.1 16.4

Perceived health status (%)
Excellent/very good 26.6 22.9
Good 60.2 61.4
Mediocre/poor 13.2 15.7

Body mass index (%)
�25 kg�m�2 45.8 62.7
25–30 kg�m�2 44.4 28.0
�30 kg�m�2 9.8 9.3

Physical activity
Walking (h�wk�1) 2.8 (4.7) 2.5 (3.6)
Bicycling (h�wk�1) 1.5 (3.6) 1.3 (2.8)
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is cost saving for the study. Therefore, geographic databases
seem to be a promising source of information in order to
study the association between physical activity and physical
environmental factors.

A disadvantage of GIS databases is that they are not
sufficient to fully describe the association under study. To
do this, objectively measured factors of the physical envi-
ronment (such as features of GIS databases) will have to be
combined with measurement of safety aspects as well as
measurement of the perception that people have of their
physical environment. In our analyses, we did not take these
aspects into account because such data were not available to
us at the time of this study. Modest to high crime rates and
the lack of safe bicycle paths and sidewalks may, however,
very likely pose as a barrier to physical activity in the sense
that people take the car to work or the shopping center
instead of going by bike or walk to these places. It is also
very likely that even when in theory a physical environment
invites people to take a walk in the neighborhood, they
hesitate to do so because of the safety aspects.

Several methodological aspects of the present study need
to be addressed. First, the Maastricht region did not include
a wide range of types of green and recreational space. Only
parks and sport grounds were reasonably represented.
Therefore, we were unlikely to find associations for other

types of green and recreational space. In addition, the be-
tween person variance was much larger than the between
postal code variance, indicating a high degree of indepen-
dence between individuals and postal codes and therefore
indicating an increased power to find statistically significant
results. However, this was not reflected in the associations
found between physical activity and green and recreational
space. This was probably due to the very small effects we
were looking for, which would need a larger population in
order to find statistically significant results. Also, the infor-
mation in the GIS databases was probably aggregated to a
higher level than needed for our purpose. For example, the
item “parks” included not only the parks but also center
strips between roads and other green belts in the city irre-
spective of their sizes. Although green strips between road
lanes do contribute to the esthetics of green spaces, these
features are unlikely to be a destination for physical activity.
For the purpose of linking the average level of physical
activity to these kinds of aspects of the neighborhood, less
aggregated (e.g., separate data on center strips and parks)
information will probably be more appropriate. Therefore,
to fully examine the possibilities of geographical databases
to study physical environmental factors associated with
physical activity our analyses should be repeated with the
use of databases that are less aggregated. These databases

TABLE 4. Associations between walking and bicycling for commuting purposes and square area of green and recreational space.

Neighborhoods with a 300-m radius Neighborhoods with a 500-m radius

Crude Analyses
Adjusted for Age, Gender,

and Educational Level Crude Analyses
Adjusted for Age, Gender,

and Educational Level

Beta# 95% CI Beta# 95% CI Beta# 95% CI Beta# 95% CI

Walking (h�wk�1)
Woods (ha) �0.01 (�0.05, 0.03) �0.01 (�0.06, 0.03) �0.01 (�0.02, 0.01) �0.01 (�0.02, 0.01)
Parks (ha) 0.00 (�0.01, 0.02) 0.01 (�0.01, 0.02) �0.00 (�0.01, 0.01) �0.00 (�0.01, 0.01)
Sport grounds (ha) �0.01 (�0.02, 0.01) �0.01 (�0.03, 0.01) �0.00 (�0.01, 0.01) �0.01 (�0.01, 0.01)
Allotments (ha) 0.00 (�0.08, 0.08) �0.01 (�0.09, 0.07) �0.00 (�0.04, 0.04) �0.01 (�0.05, 0.03)
Day-trip grounds (ha) �0.02 (�0.05, 0.02) �0.01 (�0.05, 0.02) �0.01 (�0.02, 0.01) �0.01 (�0.02, 0.01)

Bicycling (h�wk�1)
Woods (ha) 0.02 (�0.03, 0.07) 0.01 (�0.04, 0.06) 0.01 (�0.01, 0.02) 0.00 (�0.01, 0.02)
Parks (ha) 0.02 (�0.01, 0.04) 0.02* (0.01, 0.04) 0.00 (�0.01, 0.01) 0.01 (�0.01, 0.02)
Sport grounds (ha) 0.02 (�0.01, 0.04) 0.02* (0.01, 0.04) 0.00 (�0.01, 0.01) 0.00 (�0.01, 0.01)
Allotments (ha) �0.05 (�0.16, 0.05) �0.07 (�0.16, 0.03) �0.01 (�0.06, 0.04) �0.02 (�0.07, 0.03)
Day-trip grounds (ha) �0.01 (�0.06, 0.04) �0.00 �0.05, 0.04) �0.00 (�0.02, 0.01) �0.00 (�0.02, 0.01)

* P � 0.05.
# Beta represents the number of hours per week of extra activity corresponding with an increase of one hectare in the particular environmental factor.

TABLE 3. Associations between walking and bicycling during leisure time and square area of green and recreational space.

Neighborhoods with a 300-m radius Neighborhoods with a 500-m radius

Crude Analyses
Adjusted for Age, Gender,

and Educational Level Crude Analyses
Adjusted for Age, Gender,

and Educational Level

Beta# 95% CI Beta# 95% CI Beta# 95% CI Beta# 95% CI

Walking (h�wk�1)
Woods (ha) 0.06 (�0.06, 0.18) 0.08 (�0.03, 0.20) 0.00 (�0.04, 0.04) 0.01 (�0.03, 0.04)
Parks (ha) 0.03 (�0.02, 0.08) 0.02 (�0.03, 0.07) 0.01 (�0.01, 0.03) 0.00 (�0.02, 0.02)
Sport grounds (ha) 0.03 (�0.02, 0.07) 0.02 (�0.03, 0.06) 0.02* (0.01, 0.04) 0.01 (�0.01, 0.03)
Allotments (ha) 0.10 (�0.14, 0.34) 0.09 (�0.14, 0.33) �0.01 (�0.13, 0.10) �0.02 (�0.13, 0.10)
Day-trip grounds (ha) �0.06 (�0.17, 0.05) �0.07 (�0.18, 0.04) 0.01 (�0.03, 0.04) 0.00 (�0.03, 0.04)

Bicycling (h�wk�1)
Woods (ha) 0.01 (�0.08, 0.10) 0.02 (�0.07, 0.11) 0.02 (�0.01, 0.05) 0.02 (�0.01, 0.05)
Parks (ha) 0.02 (�0.02, 0.06) 0.01 (�0.03, 0.05) 0.01 (�0.01, 0.03) 0.00 (�0.01, 0.02)
Sport grounds (ha) 0.04* (0.01, 0.08) 0.04* (0.01, 0.07) 0.02* (0.01, 0.03) 0.01 (0.00, 0.03)
Allotments (ha) �0.04 (�0.22, 0.14) �0.04 (�0.22, 0.13) 0.04 (�0.04, 0.13) 0.04 (�0.05, 0.13)
Day-trip grounds (ha) 0.04 (�0.04, 0.13) 0.04 (�0.04, 0.12) 0.02 (�0.01, 0.05) 0.02 (�0.01, 0.05)

* P � 0.05.
# Beta represents the number of hours per week of extra activity corresponding with an increase of one hectare in the particular environmental factor.
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should probably target specific environmental aspect of
interest, for example the amount of bicycle paths, the
amount of parks in the neighborhood and the distance to
facilities, such as health clubs, schools, and shopping cen-
ters in the neighborhood. In case of a study on the distance
to facilities in relation to the use of these facilities and/or
how people transport themselves (e.g., car, bicycle, or walk-
ing) to these facilities it would be of great importance to
include the presence of physical barriers (e.g., ring way,
railroad, rivers, and canals). In other words, aspects of the
physical environment that are possibly linked to physical
activity are diverse, and together they constitute a complex
model that is difficult to grasp within one study.

Studies that used self-reported environmental factors to
study the association between physical activity and the
physical environment generally found access to recreational
facilities, neighborhood safety, and enjoyable scenery to be
related to physical activity levels and/or physical activity
participation (1,3–6,10,14–16). Only few studies addressed
objective measures of the physical environment. Bauman et
al. investigated the relationship between proximity to the
coast and physical activity among a stratified sample of
adults from households in New South Wales. Participants
were classified as either “coastal” or “inland” based on their
postal code of residence. Living near the coast was found to
be associated with higher levels of physical activity inde-
pendently from sex, age, country of birth, level of education,
and employment status (2). Sallis et al. (15) studied the
association between the frequency of exercise and the dis-
tance between homes and exercise facilities among a ran-
dom sample of adults living in San Diego. The distance
between homes and exercise facilities was calculated using
a street map of San Diego that included the geographical
co-ordinates of both the homes of the participants and the
exercise facilities. Density of exercise facilities around
one’s house was found to be associated with exercise habits
independent of demographic variables such as age, educa-
tion, and income.

The Study on Environmental and Individual Determi-
nants of physical activity (the SEID project) showed that
recreational facilities located near home were used more

often than facilities located elsewhere among healthy work-
ers and homemakers in Western Australia. The distances
between the homes and exercise facilities were calculated
using data derived from GIS databases. Most frequently
used facilities were the streets (by 45.6% of the respon-
dents), public open space (28.8%), and the beach (22.7%).
It was concluded from this study that accessible facilities
determined whether or not they were used and, in this way,
support and enhance physical activity by providing oppor-
tunities (7). Troped et al. (18) studied the association be-
tween self-reported and objective physical environment fac-
tors and use of a community rail-trail among a random
sample of adults living in Arlington, MA. Three objective
environmental variables were defined based on GIS data-
bases: distance to the bikeway, steep-hill barrier, and a busy
street barrier. The steep-hill barrier and greater distance to
the bikeway were associated with nonuse of the bikeway.

In the present study, inhabitants of the Dutch town Maas-
tricht living in a neighborhood with a larger square area of
sport grounds close to home spent more time on bicycling in
general. Individuals living in a neighborhood with a larger
square area of parks close to home spent more time on
bicycling for commuting purposes. GIS data of the present
study showed that the largest amounts of sport grounds as
well as parks were mostly situated at the outskirts of the
town. Therefore, it is likely that our results are a reflection
of the results that we would have found if the aim of the
study would have been to study the association between the
location of the home (e.g., center vs outskirts) and time
spent on walking and bicycling. Concerning leisure-time
bicycling, a possible explanation could be that people living
in neighborhoods with a larger square area of sport grounds
(e.g., people living in the outskirts of town) spent more time
on bicycling because for them it is relatively easy to reach
nonurban surroundings that are more attractive for bicycling
than it is for people living in the center parts of town.
Theoretically, it would be possible that these people use
their bikes for transportation to the sport grounds. However,
the square area of sport grounds would have to be associated
with time spent on sports and secondary analyses showed
that this was not the case. Concerning bicycling for com-

TABLE 5. Associations between walking and bicycling in leisure time and for commuting purposes combined and square area of green and recreational space.

Neighborhoods with a 300-m radius Neighborhoods with a 500-m radius

Crude Analyses
Adjusted for Age, Gender,

and Educational Level Crude Analyses
Adjusted for Age, Gender,

and Educational Level

Beta# 95% CI Beta# 95% CI Beta# 95% CI Beta# 95% CI

Walking (h�wk�1)
Woods (ha) 0.05 (�0.08, 0.18) 0.07 (�0.06, 0.20) �0.01 (�0.05, 0.03) �0.00 (�0.04, 0.04)
Parks (ha) 0.03 (�0.02, 0.09) 0.02 (�0.03, 0.08) 0.01 (�0.02, 0.03) �0.00 (�0.03, 0.02)
Sport grounds (ha) 0.02 (�0.03, 0.07) 0.01 (�0.04, 0.06) 0.01 (�0.01, 0.03) 0.01 (�0.01, 0.03)
Allotments (ha) 0.11 (�0.15, 0.36) 0.09 (�0.16, 0.34) �0.02 (�0.14, 0.11) �0.03 (�0.15, 0.09)
Day-trip grounds (ha) �0.07 (�0.19, 0.05) �0.08 (�0.20, 0.04) �0.00 (�0.04, 0.04) �0.01 (�0.04, 0.04)

Bicycling (h�wk�1)
Woods (ha) 0.03 (�0.08, 0.15) 0.03 (�0.09, 0.14) 0.02 (�0.01, 0.06) 0.02 (�0.01, 0.06)
Parks (ha) 0.04 (�0.01, 0.08) 0.03 (�0.01, 0.08) 0.01 (�0.01, 0.03) 0.01 (�0.01, 0.03)
Sport grounds (ha) 0.06* (0.02, 0.10) 0.06* (0.01, 0.10) 0.02 (�0.00, 0.03) 0.01 (�0.00, 0.03)
Allotments (ha) �0.09 (�0.31, 0.13) �0.11 (�0.33, 0.11) 0.03 (�0.08, 0.14) 0.02 (�0.09, 0.13)
Day-trip grounds (ha) 0.03 (�0.07, 0.14) 0.04 (�0.07, 0.14) 0.02 (�0.02, 0.05) 0.02 (�0.02, 0.05)

* P � 0.05.
# Beta represents the number of hours per week of extra activity corresponding with an increase of one hectare in the particular environmental factor.
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muting purposes, a possible explanation could be that peo-
ple living in neighborhoods with a larger square area of
sport grounds and/or parks (e.g., people living in the out-
skirts of town) also live close to one of the railway stations
and therefore are more likely to use their bicycle for com-
muting purposes.

Despite of the adjustments made for educational level, it
is possible that the associations found are influenced to
some degree by the social economic status of the partici-
pants. Housing types in Dutch neighborhoods are quite
uniform, meaning that its inhabitants will have a more or

less comparable social economic status. This means that we
probably could not fully adjust for this factor in our analy-
ses. In other words, the present study showed that living in
a neighborhood with sport grounds and or parks close to
home is associated with time spent on bicycling. It is,
however, very likely that these results reflect the association
of living in the outskirts of town and time spent on bicy-
cling. Moreover, this study showed that more research is
necessary to fully examine the possibilities of geographical
databases to study physical environmental factors associated
with physical activity.
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