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The lack of physical activity (PA) in children is an important health risk factor. Previous studies 
have shown that some environmental features may be associated with PA levels. Objectives: 
Find and comprehend which environmental features were mostly positively associated with 
children’s physical activity. Methods: Twenty-eight studies were systematically reviewed. This 
research was used to assess the association between environmental features and physical activity 
among children (ages 3 to 12) who fulfilled the selection criteria. Results: Results across the 
various studies showed that facilities and parks/playgrounds are mostly positively associated 
with children’s PA. Sidewalks and bike lanes were positively associated to PA in all studies. 
Safety, traffic and weather showed inconsistent associations with children’s PA. Conclusions: 
Beginning to understand which environmental features contribute more to PA in children can 
lead to increased levels of PA. 
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INTRODUCTION 
 
The lack of physical activity (PA) during childhood is 
an important health risk factor (51). Studies have 
shown that regular PA reduces and prevents obesity 
among children (5, 20), and provides several benefits 
including improved physical (3) and mental (4) health. 
Compared to previous generations, children now 
spend less time playing outside (29, 45) and more time 
in sedentary activities at home (29, 42). Therefore, PA 
promotion is a public health priority (50).  
A growing body of evidence indicates that activity-
friendly environmental features may influence PA in 
youth (37). Therefore, understanding and modifying 
the environmental context where the activity occurs 
may offer an opportunity for enhancing PA and health 
(30, 46). 
A few reviews have been published on the association 
between environmental features and PA in children 
(17, 22, 38). In 2006, Davison et al. (17) reported that 
the presence of sidewalks in children’s neighborhood, 
fewer uncontrolled intersections, lower traffic density 
and availability of facilities were positively associated 
with  higher  PA  levels  in  children.  In the systematic  
 

 
review of Ferreira et al. (22) published in 2007, the 
authors showed that access to facilities, neighborhood 
safety and neighborhood dangers (e.g. many roads, no 
light crossings and heavy traffic) were consistently 
unrelated to children’s PA. On the other hand, also in 
2007, Salmon and Timperio (38) reported that safety 
concerns (fear) of parents, few children in the 
neighborhood and the lack of parks were negatively 
associated with children’s PA; however in this study, 
nearby facilities or a good interaction with other 
children was found to have a positive association. The 
authors also reported that no conclusions could be 
drawn about the relation between traffic safety and 
children’s PA. Furthermore, no association was found 
between stranger danger and PA. 
Since these reviews, studies published since 2007 on 
the relation between environmental features and PA 
levels in children have been abundant, and, therefore, 
it is important to update and summarize those findings. 
In this context, the aim of this study is to review 
systematically the literature on environmental 
determinants of PA in children from January 2007 to 
January 2012. 
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Title and abstract screening

Eligibility criteria screening

Figure	  1	  – The flow chart of systematic review process

 
Figure 1. The flow chart of systematic review process. 
 

 
MATERIAL AND METHODS 
 
Search Strategies and Databases Searched 
 
This systematic review consisted of a search of 
published literature in the English and French 
languages. Databases that were searched included 
PubMed, SPORTDiscus and PsycINFO. A search 
using the same keywords as MESH terms in all 
sources was performed. The main strategy used was 
the combination of the keywords: environment, 
physical activity and children between January 2007 
and January 2012. Previous reviews with children and 
adolescents were also examined for further research. 
 
Inclusion/Exclusion Criteria 
 
The present review was concerned with the amount 
and type of environmental features or attributes that 
could influence PA levels in children. Therefore, the 
studies were selected if: (i) they had been published 
between January 2007 and January 2012; (ii) they 
included a sample of children between the ages of 3 to 
12; (iii) they had either one method to measure 
environmental perceptions and PA or both; (iv) they 

had at least one association between PA and the 
environment. Studies were excluded when (i) the 
results were not reported separately for children, in the 
studies including both children and adolescents; (ii) 
the sample of the study consisted of children with 
disabilities; (iii) environmental features consisted only 
of school facilities or playgrounds.  
 
Systematic Review Process 
 
Figure 1 shows the search and retrieval process. The 
number of references searched in each database were 
275 (PubMed), 6 (SPORTDiscus), and 30 
(PsycINFO). After removing all duplicates, 300 
references were found of which 56 were identified as 
possible results for this review by title and abstract 
screening. Full texts of 55 papers were retrieved. Of 
those, six were reviews (three systematic and three 
comprehensive) and in consequence they were 
excluded; their reference lists were reviewed and 
potential results were found. Twenty-one possible 
results were then excluded due to the age 
specifications. As a result of the combination of results 
between children and adolescents, the age of children 
varied. In some of the papers the participants’ age was 
not specified, and they did not show
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Table 1. Child studies categorized by author, sample size, country, measurement of environmental perceptions 
and PA, facilities, parks/playgrounds, safety, traffic, sidewalks, bike lanes and weather. 
 

 
GIS – Geographical Information System; PAQ-C – Physical Activity Questionnaire for Older Children; NEWS-Y – 
Neighborhood Environment Walkability Scale for Youth; Routenet online router planner – objectively determine the distance 
of the shortest route from each child’s home to school; Pedshed – i.e., a ratio of the pedestrian network area to the maximum 
possible area within a defined distance based on Euclidian distance; SOPLAY – System for Observing Play and Leisure 
Among Youth. For safety and traffic the signals of minus (-) and plus (+) should be interpreted as the following: (i) minus 
means that lower safety was associated with lower PA levels; and plus means that higher safety was associated with higher PA 
levels; (ii) minus indicates a lower traffic or traffic considered not to be safe,that was associated with lower PA levels; and plus 
indicates a positive association between lower traffic or traffic considered to be safe that was associated with higher PA levels. 
 
associations between PA and the environment. 
Ultimately, 28 published studies were included in this 
review. 
 
Coding of Results 
 

In the present review, studies were selected by their  
association between PA and the environmental 
features. The associations reported in Table 1 were 
coded with the following signs:  +, - and ø.  A plus (+) 
indicated a positive association between PA and the 
environment; a minus (-) indicated a negative 

!

 
Authors 

Study 
Design 

Sample 
Size 

(N, age) 

N 
Boys 

N 
Girls 

 
Country 

Method to 
measure 

environmental 
perceptions 

Method to 
measure 
physical 
activity 

 
Facilities 

Parks/ 
Playgro

unds 

 
Safety 

 
Traffic 

 
Sidewalks 

 
Bike 

Lanes 

 
Weather 

Alton et al. 
(2) 

Cross-
sectional 

473              
(9-11y) 250 223 United 

Kingdom Questionnaire Self-report +  - 

+/- 
(high 

walkers/
low 

walkers) 

   

Borrestad et 
al. (7) 

Cross-
sectional 

1339          
(10-12y) 630 684 Norway  Self-report for 

children       
 

+/ø 
(winter/spr
ing, fall) 

Bringolf-
Isler et al. (8) 

Cross-
sectional 

636            
(6-10y) 323 313 Switzerland GIS Reported by 

parents   - -   - 

Carson et al. 
(10) 

Cross-
sectional 

3421            
(9-11y) 1642 1779 Canada Survey for 

parents 

Self-report; 
PAQ-C; Parent 

proxy report 
 + ø  +   

Carver et al. 
(12) 

Cross-
sectional 

170            
(10-11y) 87 83 Australia Survey for 

parents Accelerometry   -     

Carver et al. 
(14) 

Cross-
sectional 

188              
(8-9y) 83 105 Australia Reported by 

parents; GIS Accelerometry -  - -    

Carver et al. 
(13) 

Longitudi
nal 

170              
(8-9y) 87 83 Australia Reported by 

parents; GIS Accelerometry +   + +   

Carver et al. 
(11) 

Cross-
sectional 

188              
(8-9y) 100 88 Australia Questionnaire 

for parents Accelerometry   ø -    

Crawford et 
al. (15) 

Longitudi
nal 

301            
(10-12y) 128 173 Australia Reported by 

parents; GIS Accelerometry ø  ø 
-/ ø 

(boys/gi
rls) 

   

D’Haese et 
al. (16) 

Cross-
sectional 

696            
(11-12y) 362 334 Belgium 

NEWS-Y by 
parents; 

Routenet online 
router planner 

Reported by 
parents    +    

de Vries et 
al. (18) 

Cross-
sectional 

422              
(6-11y) 207 215 Netherlands Observations Diary ø -  -  +  

de Vries et 
al. (19) 

Cross-
sectional 

448              
(6-10y) 216 232 Netherlands NEWS-Y Diary + + + + +   

Giles-Corti 
et al. (24) 

Cross-
sectional 

1480           
(11-12y) 702 778 Australia GIS; Pedshed     +    

Harrison et 
al. (25) 

Cross-
sectional 

1794            
(9-10y) 808 986 United 

Kingdom  Accelerometry       - 

Holt et al. 
(26) 

Cross-
sectional 

168               
(6-12y)   Canada Drawing   +   +   

Hume et al. 
(27) 

Cross-
sectional 

280           
(10y)   Australia 

Self-report; 
Survey for 
children 

Accelerometry +  
+/- 

(boys/gi
rls) 

    

Jones et al. 
(28) 

Longitudi
nal 

3935        
(11y) 1861 2074 United 

Kingdom  Questionnaire; 
Accelerometry       + 

Panter et al. 
(32) 

Cross-
sectional 

2012             
(9-11y) 899 1113 United 

Kingdom 
Questionnaire; 

GIS  ø  - +  +  

Rodríguez et 
al. (34) 

Cross-
sectional 

1897            
(8-11y) 996 901 USA Survey for 

children  -  +     

Roemmich et 
al. (35) 

Cross-
sectional 

88                
(8-12y) 44 44 USA GIS Accelerometry + +  +    

Rosenberg et 
al. (36) 

Longitudi
nal 

116              
(5-11y) 55 61 USA NEWS-Y Survey; Self-

report + + + + + +  

Scott et al. 
(39) 

Cross-
sectional 

1367          
(11-12y) - 1367 USA Self-report; GIS Accelerometry +       

Smith et al. 
(40) 

Cross-
sectional 

764              
(7-9y) 384 380 Australia 

Screen time 
reported by 

parents 

Reported by 
parents +       

Spengler et 
al. (41) 

Cross-
sectional 

2358     
(≤10y) 1309 1049 USA  

Direct 
Observation 
(SOPLAY) 

+ +      

Timperio et 
al. (43) 

Cross-
sectional 

163              
(8-9y) 90 73 Australia GIS Accelerometry  + 

(boys)      

Veitch et al. 
(48) 

Cross-
sectional 

212                
(8-12y) 105 107 Australia Mapping; 

Survey  + +      

Veitch et al. 
(49) 

Cross-
sectional 

187               
(8-9y) 99 88 Australia Survey for 

parents Accelerometry  + +     

Zhu et al. 
(52) 

Cross-
sectional 

1185        
(4-11y)   USA Survey for 

parents    -     
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association between PA and the environment; a null 
symbol (ø) was used when there was no association 
found. For safety and traffic the signs of minus and 
plus should be interpreted as follows: (i) minus means 
that lower safety was associated with lower PA levels; 
and plus means that higher safety was associated with 
higher PA levels; (ii) minus means that lower traffic or 
traffic considered not to be safe was associated with 
lower PA levels; and plus indicates a positive 
association between lower traffic or traffic considered 
to be safe was associated with higher PA levels. 
 
RESULTS 
 
As previously indicated, a total of 28 publications that 
presented at least one association between PA and 
environmental determinants were identified. All of the 
studies in Table 1 were published in the last five years. 
There were more publications in 2008 (8, 11, 14, 26, 
43, 48, 52) and 2010 (10, 12, 15, 19, 28, 32, 40, 49). A 
similar amount of publications were found in the 
remaining years of study. 
The vast majority of the studies (24 of 28 studies) used 
a cross-sectional design. 
The sample size of the different studies varied between 
83 and 3935 participants. Regarding study location, 
most studies were conducted in Australia (11-15, 24, 
27, 40, 43, 48, 49); USA (34-36, 39, 41, 52) and 
United Kingdom (2, 25, 28, 32). Overall, the methods 
to measure environmental perceptions were mostly 
measured by GIS (8, 13-15, 24, 32, 35, 39, 43) and 
reported by parents (13-15, 40) . 
After reviewing these perceptions, we sought to find 
which methods to measure PA were most used. 
Among those reviewed,  accelerometry was mentioned 
the most     (12 studies) followed by self-report (4 
studies).  
Only three studies (15, 27, 43) reported differences 
between genders in the associations between PA and 
environmental features. In relation to the 
environmental features or attributes associated with 
PA levels, both sidewalks and bike lanes were always 
positively associated with PA. 
As shown in Table 1, the existence of facilities and 
parks/playgrounds in the neighborhood was 
compelling, and its association with PA was positively 
associated in most studies. Even though safety and 
traffic are the two most studied environmental 
features, their associations with PA levels are 
inconclusive. Bike lanes and weather are the 
environmental features least studied among the 
features. 
 

Availability of Recreation Areas and 
Spending on Recreational Infrastructure 
 

In ten out of fifteen studies, a significant positive 
association was identified between the availability and 
presence of recreational facilities near the 
neighborhood and the children’s PA. Of those ten, five 
studies did not specify the type of recreational 
facilities under investigation. In a study measuring 
environmental perceptions and PA, Hume et al. (27) 
found that friends’ houses within easy distance were 
positively associated with PA. Similarly, Alton et al. 
(2) and Veitch et al. (48) using samples from the 
United Kingdom and Australia respectively, found that 
nearby shops or friends’ houses in the neighborhood 
were positively correlated to children’s PA. Among 
US samples, Scott et al. (39) reported that a greater 
amount of facilities for basketball, as determined by 
objective assessment, were positively associated with 
PA levels in children and Spengler et al. (41) found 
out that both basketball and tennis courts were 
positively associated with PA. In addition, Carver et 
al. (14) and Rodriguez et al. (34) found a negative 
association between facilities outside the 
neighborhood environment and children’s PA. Finally, 
no association was identified between facilities and 
children’s PA in three studies (15, 18, 32).  

 
Proximity of Parks and Playgrounds 
 
A significant positive association between the 
proximity of parks and playgrounds and children’s PA 
was identified in nine out of ten studies. Among these 
nine studies, two of them, measuring subjective 
environmental perceptions, found that nearby 
playgrounds were positively associated with children’s 
PA (19, 26). Furthermore, Timperio et al. (43) 
reported that nearby playgrounds were only positively 
associated with boys’ PA. Several studies (10, 35, 36, 
41, 48, 49) showed that environmental perceptions 
were positively correlated with nearby parks and 
children’s walking or cycling trips. Of those assessing 
children’s PA, only two studies (35, 49) objectively 
measured PA with accelerometers. 
One negative association was found between nearby 
playgrounds and children’s PA. This association was 
due to the fact that it was a paved playground that 
affected the PA negatively PA (18). 
 
Safety and Neighborhoods 
 
A significant positive association between safety 
perceptions and PA was found in five of fifteen 
studies. Of these five, two (34, 49) reported that the 
perception of the neighborhood being safe was 
positively associated with PA in children. Rosenberg 
et al. (36) and de Vries et al. (19) reported that the lack 
of criminal activities and the presence of pedestrian 
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crossings, respectively, were positively associated 
with PA.  
A study by Hume et al. (27) determined a positive 
association between safety perceptions and PA in 
boys; however, it also found a negative association for 
girls. Negative associations were found in seven of 
fifteen studies. Six (2, 8, 12, 14, 27, 52) of them were 
related to parental concerns about neighborhood 
safety. Panter et al. (32) found that the lack of 
streetlights was negatively associated with children’s 
PA. Finally, no associations were found in three of 
fifteen studies. Of those, two (10, 15) referenced 
safety concerns. Carver et al. (11) did not find any 
association regarding pedestrian crossings and PA 
levels in children. 
 
Traffic  
 
Eight of fourteen studies found positive associations 
between traffic perceptions and PA in children. A 
good street connectivity was positively associated in 
three studies (16, 24, 35) in which two of them were 
measured by the NEWS-Y system. De Vries et al. (19) 
and Panter et al. (32) reported that traffic lights and 
density of roads, respectively, were positively 
associated with children’s PA.  
Two (24, 36) out of eight studies identified that the 
lack of traffic concerns in general, was positively 
associated with PA. Alton et al. (2) found that positive 
and negative traffic perceptions were associated with 
PA in high walkers and low walkers, respectively. 
Thus, six negative associations were found out of 
fourteen studies, three of which were related to general 
concerns about traffic (2, 8, 14). De Vries et al. (18) 
reported that a negative perception of intersections 
was negatively associated with children’s PA.  
Two studies (11, 15) showed that the lack of traffic 
lights was negatively associated with PA. In the same 
study by Carver et al. (11) it is interesting to note that 
a negative association was found between traffic lights 
and boys’ PA, but no association was found regarding 
traffic lights and girls’ PA. 
 
Presence of sidewalks and bike lanes 
 
In this review, results supported that the presence of 
sidewalks and bike lanes in the neighborhood were 
strongly associated with children’s PA. Only one study 
assessed both sidewalks and bike lanes (36). In 
general, all studies subjectively measured 
environmental perceptions with the exception of the 
studies by Carver et al. (13) and Panter et al. (32) in 
which they used the Geographical Information System 
(GIS).  Finally, only one study objectively assessed 
PA levels in children (13). 
 

Weather 
 
A significant positive association between weather and  
children’s PA was identified in two of four studies. 
Although Jones et al. (28) reported that PA was 
positively associated in the summer, Borrestad et al. 
(7) found that even in winter, weather could positively 
influence PA levels in children. In the same study of 
Borrestad et al. (7), they did not find any association 
regarding PA in the spring or fall.  
Harrison et al. (25) reported that rainfall negatively 
influenced 9-10 year-old children’s PA. Related to the 
same subject, Bringolf-Isler et al. (8) showed that poor 
weather conditions negatively influenced the mode of 
travel of children. 

 
DISCUSSION 
 
 

In this paper, we systematically reviewed research on 
associations between environmental features and 
children’s PA. The most consistent pattern of findings 
was evident to sidewalks and bike lanes, which were 
always positively associated with PA, followed by 
facilities and parks which were mostly positively 
associated with children’s PA. However, some 
environmental features, such as safety, traffic and 
weather, were inconclusive in regard to their 
association with children’s PA. 
Results from previous studies examining facilities and 
children’s PA showed that the proper equipment 
functioning and athletic facilities were associated with 
higher levels of PA (21). However, in the study of 
Adkins et al. (1), it was reported that the perceptions 
of facilities were not associated with PA in girls. 
Comparing these results with the current review, we 
can see that there is not much difference from what 
was already known. Environmental features are 
studied more often nowadays. To support this point of 
view, the review by Davison et al. (17) found five 
studies that assessed the proximity of parks and 
playgrounds and children’s PA; in the present study, 
we found double this number. Of those studies, only 
three were positively associated with children’s PA. In 
the current review nine were found since 2007. 
Findings are more consistent when it comes to safety, 
with more studies than before finding positive 
associations with safety and children’s PA. Indeed, in 
the review of Davison et al. (17), most studies reported 
a null association between safety and children’s PA. 
Parents and children have a tremendous concern 
regarding road safety (31) and stranger danger (14, 31, 
47). Effectively, this will always be under discussion, 
because it is expected that there will always be 
negative and positive perceptions regarding safety and 
children’s PA. Different parents and children have 
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different perceptions; additionally, neighborhoods and 
the neighborhood environment are not all the same.  
In contrast to safety, traffic concerns seem to have 
diminished. Prior to 2007 we found some studies 
regarding traffic and children’s PA. The majority of 
them (23, 44, 47) were negatively associated with PA 
in children. According to our results, traffic is 
currently studied more, and the results reflect the 
opposite of what was previously indicated. Most of the 
studies in our review showed that there are more 
positive perceptions of parents and their children 
regarding traffic and children’s PA. 
The perception of traffic being safe enhances PA 
levels in children, and this is shown in areas with 
sidewalks and bike lanes. The association between 
traffic and sidewalks or bike lanes is worthy of 
discussion. In a previous review (33) it was reported 
that the presence of sidewalks as walking trails were 
protectors to safety of pedestrians in urban and 
residential places. In an intervention plan designed by 
Boarnet et al. (6) called Safe Routes to School (SR2S), 
they determined that children who passed through 
those constructs were more physically active. Bike 
lanes have been studied equally over time; however, 
for our age range we did not find any references that 
influenced children’s PA before 2007. 
It seems that there is sufficient evidence that all of 
these factors are important influences of PA in 
children, but one factor that cannot be ignored is the 
weather. As the weather is the only feature studied that 
we cannot control, it is interesting to see how it is 
associated with children’s PA. Although there were 
fewer studies compared to the present, they are 
consistent with our current data. Brodersen et al. (9) 
found that the weather was positively associated in 
children’s PA, though precipitation negatively affected 
girls’ PA. 
 
Limitations and Strengths  
 
We acknowledge some limitations in our current 
review. First, the keywords used to retrieve studies 
from existing literature may have not been exact 
enough. The main outcome was overall PA, not 
enabling to determine the specific environmental 
correlates of specific physical activities. Some studies 
did not use objective measures for environmental 
perceptions and physical activity. However, the few 
databases searched did reveal a considerable amount 
of studies fulfilling the selection criteria.  
  
CONCLUSIONS  
 
In spite of the fact that obesity levels are growing all 
over the world, these perceptions have been studied 
more, and currently there is a lot more positive 

evidence regarding PA and the environment. Facilities 
and parks/playgrounds have been studied the most 
over time and have been positively associated with PA 
in the majority of studies. The presence of sidewalks 
and bike lanes should be targets of special attention, 
because most of the studies indicated that these were 
always positively associated with PA. Despite the fact 
that the environmental features previously mentioned 
have been easily associated with PA, there are still 
inconclusive features, such as safety, traffic and 
weather regarding association with PA. In these, only 
traffic concerns have diminished, which reflects the 
idea that the environment has been more studied more 
than in the past. Understanding which environmental 
features contribute to PA in children can lead to 
increased levels of PA.  
 
Perspectives 
 
Future studies on the associations between 
environmental perceptions on objective measures and 
PA levels in children should consider the use of 
objective measures of PA. 
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