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Abstract
Background: This study examined the associations of the perceived and objective environment
with adolescent engagement in sports activities and walking and cycling in leisure time. It also
explored the degree of agreement between objective and perceived availability of physical activity
(PA) facilities in neighborhoods.
Methods: Cross-sectional data on physical activity, the perceived availability of physical activity
opportunities (perceived physical environment) was assessed through a questionnaire and the
objective availability of PA opportunities (objective physical environment) was obtained through
GIS data. The final sample included 654 adolescents with a mean age of 14.1 (SD = 1.2) years.
Results: Perceived availability of sports facilities and parks was significantly associated with
engaging in sports (OR: 1.73; 95% CI: 1.16-2.56) and with walking and cycling in leisure time (OR:
1.66; 95% CI: 1.07-2.57) respectively. Agreement between objective and perceived environment
was low to moderate with Kappa values ranging from -0.005 to 0.053.
Conclusion: The perceived environment was the stronger correlate of PA behavior among
adolescents. There were substantial differences between assessments of objective and perceived
physical environment.

Background
Insufficient physical activity (PA) is one of the major risk
factors for chronic diseases such as cardiovascular diseases, cancer and obesity [1,2]. The Dutch PA guidelines
state that adolescents have to engage in moderate-inten-

sity PA for at least one hour each day [3,4], and to engage
at least three times a week for at least 20 minutes in vigorous intensity activities such as sports ("fitness norm") [5].
Only 27% of Dutch adolescents meet this guideline [6],
and 34% meet the "fitness norm". Similar figures have
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been found in other Western countries [5,7-10]. Increasing PA is therefore important for population health. Adolescents are a particularly important group to target, since
sufficient PA can result in considerable health gains for
this group. The health benefits of regular PA for adolescents include a lower risk of becoming overweight or
obese [2,11], higher bone density [2,11], a lower risk of
depression [2] and healthier cardiovascular risk profiles
[11]. These benefits may be experienced earlier as well as
later in life [12]. Furthermore, physically active adolescents are somewhat more likely to become physically
active adults [12]. To be able to increase PA levels, it is
important to develop interventions that target the most
important determinants of PA.

cents. No associations were found between objective
measures of accessibility and walkability and MVPA [20].
Objective measures of walkability [21] and features of
school routes [22] were associated with active commuting
to school; no associations were found for intersection
density [21] and land use [21]. Studies that examined
associations between perceived environmental factors
and PA behavior have found that perceived availability of
recreational facilities [23-25] and perceived access [20]
were not associated with MVPA. Perceived availability of
walking and bicycle facilities such as sidewalks and bicycle lanes (by parents) aesthetics [21] and street connectivity [21] were, and parental perceived traffic safety was not
related to active commuting to school [21,22].

Although socio-ecological models of health behavior
have suggested that the physical environment (such as the
availability and accessibility of PA opportunities such as
parks, sport facilities, bicycle lanes and sidewalks) may be
a potent determining factor for PA [13-15], recent reviews
of the literature among adolescents [16] as well as adults
[17] show that the evidence is not consistent. This indicates that more research is warranted, and that special
attention should be directed at studying these associations
among adolescents, since their patterns of activity and use
of facilities differ from those of adults. Moreover, different
conceptualisations of the environment may apply to different population groups[18]. Therefore care should be
taken in translating finding from adult literature to adolescents.

Most of the above-mentioned studies did not explicitly
explore differences between objective and perceived environment. A recent paper by Ball et al. [26] found a mismatch between the objective and perceived environment
in adults. Another study [25] did compare the perceived
environment and the objective environment in an adolescent population and found significant associations
between objective and perceived environmental factors.
However, for adolescent girls only the perceived environment was related to MVPA. These studies were conducted
in an older population [26] or a female-only sample of
adolescents [25] and not a general sample of adolescents
in Europe. Better insight into these differences between
the perceived and objective environment and their associations among adolescents could have important consequences for intervention development, because changing
people's perceptions requires other strategies than modifying the actual environment. Perceptions of the environment may be changed by health education techniques by
making adolescents aware of possibilities to be active,
whereas modifying the actual environment may involve
building new parks or sports facilities or enhancing accessibility.

An important issue related to the study of environmental
influences on PA behavior is the measurement of the
physical environment, such as availability and accessibility of physical activity opportunities and barriers in the
relevant environment. In recent years more detailed objective measures of PA opportunities have become available,
for example, those documented in geographic information systems (GIS). Objective measures are generally
regarded as being superior to subjective self-reports. However, adolescents may perceive their environments differently even if they live in the same "objective"
environment. For example, a person who is motivated to
be physically active may be more likely to perceive more
opportunities to be physically active than someone who is
less motivated. Also, adolescents who are physically active
may be more knowledgeable about the available opportunities than an inactive person.
Earlier research has indicated that there are indeed differences between perceived and objectively measured environments, and both may have different associations with
health behaviors. Previous studies have found associations between objective availability of parks [16], recreational facilities[17], commercial PA-related facilities [19]
with moderate-to-vigorous PA (MVPA) among adoles-

In studying how physical environmental factors influence
PA, it is important to study PA sub-domains instead of
total PA, since environmental factors may be specific to
particular sub-behaviors [18]. Hence, the availability of
sports facilities may be important for engaging in sports,
but not important for engaging in active transportation.
The present study focuses on engagement in sports activities and walking and cycling during leisure time, as these
are both important contributors to adolescent PA [27].
The environmental factors examined in relation to these
PA sub-domains were objectively measured and perceived
availability of facilities for being physically active - such as
parks, sports facilities, bicycle lanes and sidewalks - in the
neighborhoods where adolescents live.
The aims of the present study are to 1) examine associations of objective and perceived availability of PA facilities
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with engagement in two leisure time activities: sports and
walking and cycling during leisure time, and 2) to explore
the degree of agreement and associations between objective and perceived availability of PA facilities.

Methods
This study used cross-sectional data on PA from a larger
study on ENvironmental Determinants of Obesity in Rotterdam SchoolchildrEn (ENDORSE). Rotterdam is the
second largest city of the Netherlands, with approximately
600.000 inhabitants of which 46% are of non-Dutch origin [28]. A detailed description of the study protocol is
published elsewhere [29]. The ENDORSE study aims to
investigate psychosocial and environmental determinants
of overweight- and obesity-related behaviors among adolescents from 12 to 15 years of age. The data were collected
in 2005-2006. The medical ethics committee of the Erasmus University Medical Center in Rotterdam issued a
"declaration of no objection" for the study.
Sampling and procedure
Schools participating in a health surveillance system (n =
56) conducted by the Rotterdam Public Health Service
were invited to take part in the ENDORSE study. Of the 56
schools, 24 schools were willing to participate. These 24
schools were stratified according to the area of the city in
which they were located (north, south, east or city centre),
to ensure a range of physical and cultural environments.
Of the 24 schools willing to participate, 17 were randomly
selected for participation. In each selected school, approximately five classes were randomly selected for the study.
All adolescents in a class participated, unless they or their
parents indicated they were unwilling to do so. A total of
1668 adolescents were invited to take part in the
ENDORSE study. In the present study, only the adolescents who lived in neighborhoods of the city of Rotterdam
which were not adjacent to other municipalities were eligible for analyses, because objective environmental data
was available for them.

A total number of 654 adolescents were included in the
present study. Data of the other adolescents who were initially invited to participate were not available due to various reasons. The ENDORSE questionnaire was completed
by 1361 adolescents (82%) from 71 classes in 16 schools.
During questionnaire completion, 187 adolescents were
absent. Data from another 120 adolescents from one
school were lost due to a printing mistake. A total of 817
adolescents met the criterion of living in neighborhoods
not adjacent to other municipalities. Of these 817 adolescents, 654 (80%) had complete questionnaire data. Compared to the sample with complete questionnaire data,
adolescents with missing questionnaire data were significantly older. A significantly higher percentage of adoles-
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cents with missing data were of non-Western decent and
attended the lower school levels.
During one school hour, the adolescents completed a
printed questionnaire on dietary and PA behaviors and
potential determinants in the presence of a research assistant and a teacher.
Measures
Background characteristics
Date of birth, gender, country of birth (of the adolescent
and the father and mother) and zip code of the home
address were assessed in the questionnaire. School level
was provided by the school and was categorized into senior general secondary education (i.e. preparatory education for university) and vocational education. A variable
for ethnicity was calculated from the questions on country
of birth according to the Statistics Netherlands standard.
An adolescent was considered to be of Western descent if
he or she and both parents were born in the Netherlands,
another European country, Oceania, North America,
Indonesia or Japan. If the adolescent or one of the parents
was born in another country, the adolescent was considered to be of non-Western descent. Exact age was calculated by subtracting the reported date of birth from the
date of measurements.
Physical activity
PA was assessed by means of an adapted version of the
Activity QUestionnaire for Adolescents & Adults
(AQUAA) (Chin A Paw MJ, et al, paper under review). The
AQUAA is a 7-day recall questionnaire that consists of
items on frequency and time engaged in PA at school and
during leisure time, active transport to school and during
leisure time and sedentary behaviors during leisure time.
This questionnaire showed fair to moderate test-retest
reproducibility, with intra-class correlations ranging from
0.46 to 0.59.

The present study used the questionnaire items for assessing sports and walking and cycling during leisure time.
Engagement in sports was assessed by asking adolescents
to write down up to three sports activities in which they
participated regularly and to indicate on how many days
of the week they engaged in this activity. An overall measure for frequency of engagement in sports activities was
created by summing up the number of days reported for
the three sports activities. This variable was dichotomized
into a variable for "engaging in sports at least three times
a week" yes (1) or no (0). The cutoff point used is in agreement with the criteria for complying with the fitness norm
(engaging in sports activities at least three times a week
[3,4]). Leisure-time walking and cycling were assessed by
two items that determine the frequency in days and aver-
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age time spent on the activity per occasion (e.g. "How
many days a week do you walk during leisure time?" and
"On a day that you walk, how long do you walk on average during leisure time?"). For both variables, the average
minutes per day spent on doing these activities was calculated using the following formula:

(time × frequency ) / 7
A composite variable for walking and cycling in leisure
time was calculated by adding up the average time spent
walking and cycling. This variable was dichotomized,
using a cutoff value of 30 minutes a day. This cut-off
seems sensible, since spending 30 minutes or more a day
on walking and cycling during leisure time constitutes
50% of the recommended level of at least 60 minutes of
PA a day.
Perceived physical environment
Perceived and objective availability of PA facilities were
assessed for the neighborhood in which an adolescent
lived. Availability of sidewalks and bicycle lanes was
assessed with the items "In my neighborhood most of the
streets have a sidewalk" and "There are a lot of bicycle
lanes in my neighborhood" with a 5-point scale answering format (completely agree - completely disagree).
Because of skewness, these two variables were dichotomized with the median as the cut-off value. The availability of parks and sports facilities was measured using a
yes/no answering format, with the questions "Is there a
park in your neighborhood?" and "Are there sports facilities in your neighborhood?". We chose to assess facilities
in the home neighborhood, since it is likely that adolescents spend a significant part of their leisure time close to
their homes [30].
Objective physical environment
Objective data on the availability of environmental
opportunities to be active in the neighborhood in which
the adolescents lived was retrieved from two separate
databases, both managed by the municipality of Rotterdam. The objective availability of PA facilities was
retrieved from a GIS database. This database contains the
geographical coordinates of parks and public sports facilities (including sports halls, skate parks, fitness centers
and swimming pools). Addresses of participants were
"geocoded" using the centroid of their 6-digit zip codes.
Crow-fly distances were used to assess the number of facilities within a 1500-meter radius of the centroid of the 6digit zip codes, based on recommendations by Colabianchi et al[31] The number of parks and sports facilities
within this radius was counted using ArcGIS 9.3 to form
separate continuous variables. Availability of parks was
defined as having a border of the park within a 1500
meter radius of the adolescents' home address. In addi-
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tion to the continuous variables, new dichotomous variables for availability (0 = not present - 1 = present) were
subsequently calculated from these counts.
Information for calculating an objective measure for availability of sidewalks and bicycle lanes was retrieved from
another municipal database containing information on
the total area of sidewalks and bicycle lanes per zip code
defined neighborhood as well as the total land area per
zip code defined neighborhood. The percentage of the
area of sidewalks and bicycle lanes of the total land area
in a neighborhood was calculated for the zip code defined
neighborhoods. These variables were linked to the adolescents' home address zip code. In addition to these continuous variables, new dichotomized variables were created
with the median as cut-off value. Complete environmental data was available for adolescents for which the 1500meter radius was within the municipality borders of Rotterdam.
Analyses
Descriptive statistics were used to describe the study population. Multi-level multivariate logistic regression analyses (MLwiN 2.02) were used to examine the associations
between objective and perceived environment and PA. A
two-level structure was used, with census defined neighborhood and adolescent as the levels. The census defined
neighborhood was chosen as a level to account for clustering within the neighborhoods. Objective and perceived
environmental factors were entered in separate regression
analyses. Engaging in sports more than three times a week
was regressed on objective and perceived measures of
availability of sports facilities, parks, sidewalks and bicycle lanes. Engaging at least 30 minutes a day in walking
and cycling during leisure time was regressed on objective
and perceived measures of the availability of parks, sidewalks and bicycle lanes in two separate models. All models were adjusted for age, gender, ethnicity and
educational level.

Cohen's kappa and percentage agreement between objective and perceived availability of PA facilities were calculated using the dichotomized environmental variables, to
explore the level of agreement between these variables.
Kappa values higher than 0.40 were considered to reflect
a fair agreement[32] Percentage agreement higher than
75% was considered to reflect a good agreement. Associations of the continuous objective environmental factors
with perceived environmental factors were assessed by
univariate logistic regression analyses, with perceived
environment as dependent variable. The above-mentioned analyses were conducted in SPSS 11.
For all tests, a result was considered significant if the pvalue was lower than 0.05 for a two-sided test.
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Results
Participants
The mean age of the participants in this study was 14.1 (+/
- 1.2), 48.9% was male, 53.8 attended vocational education (Table 1). See Table 1 for more background data.
Associations of environmental factors with sports and with walking
and cycling in leisure time
Multivariate analyses (Table 2) show that adolescents
who perceived that sports facilities were available in their
neighborhood had higher odds to engage in sports activities more than three times a week (OR:1.7, 95% CI: 1.22.6). Table 3 shows that adolescents who reported that
there were parks in their neighborhood had higher odds
to walk and/or cycle at least 30 minutes a day in leisure
time (OR: 1.7, 95% CI: 1.1-2.6). No associations were
found between objective measures of the environment
and sports or walking and cycling during leisure time.
Agreement between objectively measured and perceived
environmental factors
Kappa values for agreement between objective and perceived availability of parks, sports facilities, bicycle lanes
and sidewalks were low (0.00 - 0.08) (Table 4). The %
agreement between objective and perceived environment
was low to moderate, ranging from 53.8% for sidewalks to
73.0% for sports facilities. Univariate regression analyses
showed that the odds of perceiving parks to be available
was higher when more parks were present (OR: 1.5, 95%
CI: 1.2-1.9) (Table 4).

Discussion
This study explored associations between adolescent perceptions and objectively assessed availability of PA facili-
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ties in the neighborhood in which they lived with sports
and walking and cycling in leisure time among an adolescent sample in the Netherlands. The results show that
adolescents who perceived higher availability of sports
facilities in their home neighborhood were more likely to
report engaging in sports at least three times a week. Adolescents who perceived a higher availability of parks in
their neighborhood were more likely to engage in walking
and cycling during leisure time for at least 30 minutes a
day. No associations were found between objectively
assessed availability of sports facilities and parks and PA.
This study also explored the degree of agreement between
"perceived" and "objective" availability of PA facilities in
adolescents' home neighborhoods. Agreement between
objective and perceived availability of facilities was low. It
may be that both measures of the environment are truly
different constructs, but it may also be partly attributed to
the measurement of both constructs.
The present study indicates that perceptions of PA facilities may be more strongly related to PA than objective
measures of such opportunities. This finding is consistent
with the results of Scott et al[25]. In a sample of adolescent girls, they found that perceived availability of recreational facilities was related to MVPA but objective
availability was not. Maddison et al. found comparable
results in that perceived environmental measures were
related to self-reported MVPA, but objective measures
were not related to MVPA in adolescents [20]. Based on
socio-ecological models such as the EnRG framework,
also a direct relation between the objective 'real' environment and behavior would be expected, through a more or
less 'mindless' or automatic response triggered by environmental cues and opportunities [13,33,34]. However,

Table 1: Description of the final sample

N
Male (%)
Average age (SD)
Western ethnic background (%)
Educational level
Vocational education (%)
Senior general secondary education (%)
Engaging in sports at least three times a week (%)
Engaging in walking and cycling during leisure time at least 30 minutes a day (%)

53.8
46.2
62.2
80.3

Perceived environment
Parks available (% yes)
Sports facilities available (% yes)
Sidewalks available (% a lot)
Bicycle lanes available (% a lot)

73.5
73.4
94.3
35.5

Objective environment
Availability of parksa (SD)
Availability of sports facilitiesa (SD)
Availability of sidewalksb (SD)
Availability of bicycle lanesb (SD)

0.95 (+/- 0.8)
14.7 (+/- 7.5)
13.2 (+/- 5.8)
1.1 (+/- 0.5)

a Number

654
48.9
14.1 (+/- 1.2)
41.1

within a radius of 1500 meters of a participants' home; b percentage of neighborhood land area
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Table 2: Odds ratios (OR) and 95% confidence intervals (CI) for engaging in sports activities at least three times a week

Gender (referent = male)
Age
Ethnicity (referent = Western)
Educational level (referent = high)

Model 1: Demographics

Model 2: Perceived environment
(N = 654)

Model 3: Objective environment
(N = 654)

OR [95% CI]
0.30 [0.21-0.42]
0.81 [0.71-0.94]
1.01 [0.72-1.42]
1.06 [0.76-1.48]

OR [95% CI]
0.27 [0.19-0.38]
0.78 [0.68-0.91]
1.08 [0.76-1.53]
1.08 [0.77-1.53]

OR [95% CI]
0.28 [0.20-0.40]
0.82 [0.70-0.95]
1.13 [0.76-1.67]
1.04 [0.73-1.48]

1.13 [0.76-1.67]
1.73 [1.16-2.56]
1.08 [0.76-1.54]
1.08 [0.53-2.21]

1.06 [0.83-1.35]
0.98 [0.96-1.01]
1.15 [0.78-1.70]
0.99 [0.96-1.03]

Environment
Parksa, b
Sports facilitiesa, b
Bicycle lanesa, c
Sidewalksa, c

a For perceived environment, reference is "not available;" b for objective environment, the number counted within a radius of 1500 meters; c for
objective environment, the percentage of neighborhood land area. Models 2 and 3 are independent of each other. Bold values are significant.

the findings of this study and previous studies do not indicate that such a mindless or automatic response is triggered by the PA facilities in the home neighborhood that
we included in our study. Nevertheless, the objective environment is expected to play a role, since perceptions of
availability are likely to be the result of an interpretation
and cognitive processing of what is actually out there.
Therefore, it may be that the objective environment facilitates behavior but is not sufficient to let people actually
perform the behavior [35]. Another explanation for finding an association between perceived availability and not
objective availability and behavior is that perception of
the environment is in the cognitive domain, just like other
cognitions such as attitudes and intention that may be
associated with behavior. Perception of facilities could
then be considered as a more proximal correlate of behavior than the objective environment. Another important
issue to note is the low agreement between perceptions
and objective measures of the PA facilities. This low agreement may indicate that there is a mismatch between
objective and perceived availability of facilities. This may

also partly explain why we found an association of the
aspects of the perceived environment with behavior,
while we did not find these associations for objective environment and behavior. Even though there are no studies
to confirm these findings for adolescents, these results are
in line with the findings of studies conducted among
adults [26,36-38], and adds to the notion of McGinn et
al[36] that objective and perceived environmental factors
are different constructs. It may therefore be that people
living in the same objective environment have different
perceptions of the same environment. Indeed, studies in
adult populations showed that perceptions of the environment may depend on individual and environmental
characteristics [18] e.g. access to vehicles and public transportation [39] and peoples' willingness to travel.
It is important that future studies examine in more detail
which factors influence perceptions of the physical environment among adolescents and which factors may
potentially moderate or confound the associations
between environment and behavior. For adolescents,

Table 3: Odds ratios (OR) and 95% confidence intervals (CI) for engaging in walking and cycling during leisure time at least 30 minutes
a day

Gender (referent = male)
Age
Ethnicity (referent = Western)
Educational level (referent = high)
Environment
Parksa, b
Bicycle lanesa, c
Sidewalksa, c

Model 1: Demographics

Model 2: Perceived environment
(N = 654)

Model 3: Objective environment
(N = 654)

OR [95% CI]
0.53 [0.35-0.80]
1.01 [0.86-1.19]
1.98 [1.32-2.97]
1.32 [0.89-1.97]

OR [95% CI]
0.51 [0.34-0.76]
1.01 [0.85-1.20]
2.03 [1.36-3.04]
1.35 [0.91-2.01]

OR [95% CI]
0.53 [0.36-0.80]
1.02 [0.87-1.21]
1.75 [1.13-2.72]
1.30 [0.88-1.95]

1.66 [1.07-2.57]
1.16 [0.76-1.77]
1.58 [0.73-3.40]

0.97 [0.74-1.27]
1.01 [0.64-1.60]
1.03 [0.99-1.07]

a For perceived environment, reference is "not available;" b for objective environment, the number counted within a radius of 1500 meters; c for
objective environment, the percentage of neighborhood land area. Models 2 and 3 are independent of each other. Bold values are significant.
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Table 4: Kappa statistics and % agreement between perceived and objective environmental measures and odds ratios for perceiving
availability of facilities

Facility

Kappa

% Agreement

% Over-reporting

% Under-reporting

OR [95% CI]c

Parksa
Sports facilitiesa
Sidewalksb
Bicycle lanesb

0.045
-0.004
-0.005
0.053

62.3
73.0
53.8
54.1

19.6
0.6
43.0
18.3

18.2
26.5
3.2
27.5

1.51 [1.18-1.93]
0.99 [0.97-1.01]
1.02 [0.97-1.08]
1.40 [0.98-1.99]

a For objective environment, the number counted within a radius of 1500 meters; b for objective environment, the percentage of neighborhood land
area. Bold values are significant; c associations perceived environment with objective environment

other aspects of the environment, such as the social or cultural environment (i.e., what their friends do, what is
accepted), the information environment, the organizational environment (what sports activities are organized
for adolescents in the available sports facilities) and their
interactions [40] may play a role in forming perceptions
and influencing PA behavior. Another issue of relevance
that needs to be addressed in future research among adolescents is the potential interaction between availability of
facilities (objective and perceived) and motivation and
the influence on PA behavior. For instance, an interaction
with motivation can be expected as has been observed
with the perceived environment × intention interaction in
adults [41]. There may also be interaction between perceived environment and other cognitions, such as for
example demonstrated in a study by Haug and colleagues
[42] that showed interactions between cognitions (i.e.
adolsescents' interests in participating in physical activity)
and perceived availability of facilities. If future research
further confirms that perceptions are more important in
directly predicting adolescent PA behavior than the actual
environment, interventions to promote adolescent PA
should take this into account.
This study also provides some evidence for the postulation that the environment has behavior-specific associations with PA [18] and that it is important to study
environmental factors related to specific PA sub-domains.
In this study, we found that different perceived environmental factors were associated with sports than with walking and cycling during leisure time. The importance of
studying relevant environmental factors for specific PA
sub-domains has previously been suggested for studies
among adults [43,44]. It may even be that the relevant distance to certain destinations is behavior-specific, as was
found among adults [45]. Future studies should examine
if this is also the case among adolescents.

ments are needed to gain a better understanding of prediction and causal pathways. Cross-sectional studies are an
efficient manner to explore issues to help to define
hypotheses for further studies using stronger research
designs, and that is what this study aimed for. Another
limitation is the reliance on self-reported measures of PA,
which may have introduced bias. The analyses were conducted in an urban sample of adolescents. Of them, adolescents of non-Western decent, lower educational levels
and those who were older were more likely to have missing data. Therefore, care should be taken in translating
these results to other populations. The explorative analysis, comparing the objective and perceived environment,
has some limitations as well. The availability of parks and
sports facilities was analyzed using crow-fly distances and
the availability of bicycle lanes and sidewalks was analyzed using zip code defined neighborhoods. These measures may not fully match the perceived environment of
adolescents in this study [46]. Differences between the
perceived and objective environment found in this study
may be due to this possible discrepancy.
To conclude, we found that the perceived availability of
parks was associated with leisure time walking and cycling
and the perceived availability of sports facilities was associated with engaging in sports. The objectively assessed
availability did not show associations with walking and
cycling in leisure time or self-report frequency of sports
participation. Modifying the perception of the availability
of parks and sports facilities may be a useful strategy in
interventions aimed at improving PA among adolescents.
This study also suggests that the objective and perceived
physical environment are different constructs. Future
research should use better conceptualizations of the perceived and objective neighborhood to confirm these
explorative findings.
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