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Abstract
We examined frequency of use of 11 physical activity (PA) locations among 539 San Diego
children (45.0% male, 41.2% Latino; Mean±SD age: 6.6±0.7 yrs) and explored associations
between location use, PA and potential correlates. Parents reported child’s use (visits/week) of 11
locations. Child PA was assessed by accelerometry (subsample n=178). The most frequently used
locations (Mean±SD times/week) were homes (3.2±2.3) and parks/playground (1.6±1.3). Children
used 4.0±2.0 locations in a typical week, and made a total of 12.5±6.8 visits/week to all locations.
Latinos used fewer locations regularly (3.6±2.1 vs. 4.3±1.9 locations; p<0.001) and had fewer
visits to all locations (11.4±7.4 vs. 13.2±6.4 visits/week; p=0.003) than non-Latinos.
Accelerometry-assessed vigorous PA (VPA) was positively associated with the number of
locations regularly used (β=0.04, p=0.03) and total visits to all locations among Latinos (β=0.09,
p=0.005). Parental PA support was positively associated with locations used (β=0.64, p<0.001)
and visits to all locations (β=2.56, p<0.001). Children using a greater variety of locations did more
VPA. Latinos making more total visits to all locations had higher VPA.
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Introduction
Regular physical activity is important for obesity prevention in children (Steinbeck, 2008;
Wareham et al., 2005), and is associated with a reduced risk of the metabolic syndrome
(Brage et al., 2004; Ekelund et al., 2009; Steele et al., 2008) and beneficial effects on mental
health (Smith and Biddle, 2008). Recent estimates show that only 42% of US children aged
6–11 meet physical activity guidelines (Troiano et al., 2008), and physical activity declines
with age throughout childhood and adolescence (Jago et al., 2008; Nader et al., 2008; Sallis
et al., 1999a). More research is needed to understand the modifiable factors associated with
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children’s physical activity. Research examining the association between use of locations for
physical activity and overall physical activity levels may help to determine effective
intervention delivery sites for physical activity promotion. For example, it is unknown
whether an intervention delivered at just one site, versus one at multiple sites would be most
effective to increase physical activity, and which sites may be most important for increasing
physical activity.

A review showed that the availability of neighborhood facilities, the proximity of parks and
playgrounds and the number of play areas within walking distance of home were associated
with higher physical activity in youth (Davison and Lawson, 2006). Though it is known that
children use multiple locations for physical activity (Grow et al., 2008; Krizek et al., 2004;
Sallis et al., 2006), it is unknown if the frequency of use of different locations relates to
overall physical activity.

Most studies investigating the location of child physical activity have focused on the school,
the neighborhood, and parks, even though many more locations might be important sites for
physical activity (Hoefer et al., 2001). Parentally-reported use, proximity and active
transport to 12 physical activity locations were investigated in a previous study which
showed that indoor recreation areas, walking/running tracks, school sites, playgrounds and
open space were positively associated with active transport in children (Grow et al., 2008).
However this study did not examine associations with overall physical activity. We
hypothesize that use of a greater variety of locations for physical activity would be
associated with higher physical activity levels. This may be especially relevant to young
children whose parents are likely to be required to provide support, or permission, for
visiting different physical activity locations. This is supported by evidence that a parent’s
decision to enroll their child in sport is influenced by availability of a greater variety of
locations, especially in lower income families (Hardy et al.). As higher levels of
participation in organized and non-organized sport is associated with higher overall physical
activity levels (Mota et al., 2008) we also believe that a greater number of visits to physical
activity locations may be associated with greater physical activity.

Physical activity levels may differ by ethnicity, although evidence is equivocal (Sallis et al.,
1999b; van der Horst et al., 2007; Whitt-Glover et al., 2009). Associations between child
physical activity and the proximity of parks and playgrounds may also differ by ethnicity
(Adkins et al., 2004; Gomez et al., 2004). There is especially limited evidence regarding
physical activity location use among Latino children with conflicting evidence on the
availability of physical activity environments in that group (Powell et al., 2004; Powell et
al., 2006).

Information about where youth go to be physically active is needed to inform public health
professionals, planners and policy-makers (Grow et al., 2008; Krizek et al., 2004; Sallis et
al., 2006). Though physical activity interventions in children have targeted specific ethnic
groups, evidence regarding their effectiveness is limited (van Sluijs et al., 2007). Therefore
examination of the locations used for physical activity by different ethnic groups throughout
a large urban area could be useful in targeting intervention development. The present study
examined the frequency of use of eleven physical activity locations by 5–8 year old children
living in San Diego County (CA) and how location related to their physical activity in a sub-
sample, and home and family factors.

Methods
The present study used baseline data from the MOVE/me Muevo Project, a randomized
controlled childhood obesity prevention trial based in public recreation centers. Participants
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included 541 children (aged 5 to 8 years-old) and their primary caregiver living in San
Diego County, California. This study was approved by the San Diego State University
Institutional Review Board.

Recruitment took place from November 2006 to May 2008. Families were contacted through
targeted phone calls, flier dissemination, presentations, and staffed information booths in
communities and elementary schools near the recreation centers. Eligibility criteria for the
study included having a child aged 5–8 years on the baseline measurement date, living
within 1.75 miles from one of 30 participating recreation centers, being willing to participate
in the study for 3.5 years and to be randomly assigned to the control or intervention
conditions, and being able to speak and read English or Spanish. The distance of 1.75 miles
from a recreation center was chosen to ensure that participants could access the center
without the need for motorized transport. Children with medical and psychological
conditions that affected diet, physical activity, growth or weight, or who had been told by a
doctor to avoid exercise for health reasons were excluded. Parents (or primary caregivers)
provided written informed consent and children provided oral assent.

Parents completed a questionnaire, and child anthropometric measures were taken. Height
(Shorr Measuring Height Board) and weight (SECA 880 and 876 digital scales) were
assessed using standard anthropometric procedures by trained staff to the nearest 0.1 cm and
0.1 kg, respectively. Participants were asked to remove their shoes and empty pockets before
measurements. Body mass index (BMI) z-scores were calculated using the CDC 2000
reference data (Center for Disease Control and Prevention, 2000).

The questionnaire was administered to primary caregivers at the measurement session.
Parents reported demographic information for themselves and their child including: age,
gender, Hispanic ethnicity (reporting to be Latino, Hispanic, Mexican/Mexican American,
or of Spanish origin), income (reported in 12 categories and collapsed into four) and parent
education (ranging from middle school or less to post-graduate work).

Physical activity location
Child use of physical activity locations was reported by parents. These questions were
adapted from the ‘Active Where?’ survey with reliability ranging from ICC=0.60 to 0.89
(Kerr et al., 2008). Respondents were asked to select the frequency of their child’s
participation in physical activity at 11 types of locations during a typical week. The
locations investigated were the nearest public recreation center, other public recreation
centers (e.g. YMCA, Boys and Girls Club), commercial facilities (private gym/studio,
batting cages, etc.), school grounds (after-school only), school grounds (weekends only),
parks or playgrounds, walking/hiking/biking trails, beach or lake, neighborhood (vacant lot/
field), family’s yard or apartment complex common area, and friend’s or relative’s home.
Response categories were ‘never’, ‘less than once a week’ (both recoded as 0 days/week),
‘1–2 times a week’, ‘3–4 times a week’ and 5–7 times a week’ (recoded as, 1.5 days/week,
3.5 days/week and 6 days/week, respectively). Frequent use of a location was classified as
‘1–2 times a week or more’. Response categories were recoded into ‘days per week’, and
two composite variables were derived: total locations used frequently (sum of locations with
a response of ≥ once/week) and total weekly visits to any location (times/week).

Potential correlates
Potential home and family correlates of physical activity location use were parentally
reported at baseline. Cronbach’s alpha was computed to determine the internal consistency
of item groups where appropriate. The presence of eight parental rules regarding physical
activity were asked with the following question “Do you have the following rules for your
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child?” and answered as “yes”, “no” and “sometimes”, the latter two categories combined as
we hypothesized that if a rule is only reported as ‘sometimes’ by a parent, it is unlikely to be
regularly enforced. The rules were: “do homework before going out”, “stay close to or
within sight of the house/parent”, “do not go into the street”, “do not go places alone”, “stay
within the neighbourhood”, “wear a helmet (when biking, skateboarding, etc.)”, “wear
protective clothing (like knee pads when biking, skateboarding, etc.)” and “avoid strangers”.
Parental rule questions were taken from a previously used survey with reported reliability
ranging from ICC=0.42 to 0.74 (Kerr et al., 2008). Due to most parents reporting having all
rules, these responses were dichotomized as ≤7 rules or all 8 rules. Presence of all of these
rules was hypothesized to reduce the likelihood of physical activity. Rules regarding
sedentary behavior, were ‘no TV/DVD/computer before homework’, ‘less than 2 hours per
day of TV/DVD/computer use’ and ‘no internet without permission’. These have been used
previously (Ramirez et al., In press). Frequency of parental support for physical activity was
derived as a mean of three questions regarding encouragement, transport and doing physical
activity with their child (α=0.75) with original response categories as “never”, “less than
once a week”, “1–2 times a week”, “3–4 times a week” and “5–7 times a week” (recoded as
0 days/week, 1.5 days/week, 3.5 days/week and 6 days/week, respectively). A mean score
for parental encouragement for less sedentary behavior was derived from two questions; “to
help children think of ways to be less inactive” and “encouraging less inactive time” with
the same original response categories as above (α=0.79). The total number of electronic
media items in the child’s bedroom was also parentally-reported and adapted from a
published scale (Rosenberg et al., 2010) (previously reported ICC α=0.90) and
dichotomized as 0 and ≥1. The number of types of physical activity equipment available at
home (range 0–8) was examined using an adapted version of a scale with acceptable
reliability (ICC=0.80) (Rosenberg et al., 2010).

Physical activity and sedentary behavior
Accelerometer subsample—Physical activity was objectively assessed in a subsample
of participants (n=178) using the Actigraph accelerometer (Model GT1M). The Actigraph
has been shown to accurately assess energy expenditure in children during free-living
conditions (Ekelund et al., 2003; Ekelund et al., 2001). During the measurement session,
children were fitted with the monitor and received wearing instructions. The monitor was set
to record at 30-second epochs. Children were asked to wear the monitors during waking
hours for 7 days and to remove them while bathing, showering and swimming.

Accelerometry data were analyzed using a batch processing program (MAHUffe: http://
www.mrc-epid.cam.ac.uk/Research/Programmes/Programme_5/InDepth/Programme
%205_Downloads.html) to remove any data recorded after 11pm and before 6am; periods of
ten minutes or more that had continuous zero activity counts and any days with less than 500
minutes of recording (the cut-off used to define a valid day) (Cliff et al., 2009). Participants
with fewer than three valid days of recording (including at least one weekend-day and one
weekday) were also excluded; three days of measurement has been shown to result in a
reliable estimate of total physical activity in children (Penpraze et al., 2006). The data were
examined as time spent in moderate physical activity (MPA) and vigorous physical activity
(VPA) derived using age specific equations (Freedson et al., 2005) to determine activity
over 4.5 METS and 6 METS respectively. Valid minutes spent below 100 counts per minute
were used as an estimate of sedentary time (Treuth et al., 2004). Before being applied to the
data the cut-points were divided by two in order to get a 30-second cut-point to match the
30-second data collection epoch.
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Statistical Analysis
Differences in participant characteristics by gender and ethnicity (Latino and non-Latino)
were tested using logistic regression, adjusting for clustering of recreation center recruitment
area.

Differences in physical activity location use by gender and ethnicity were tested using
multiple linear regression adjusted for caregiver education and clustering by recreation
center recruitment area. Models investigating gender differences were adjusted for ethnicity
and those investigating ethnic differences were adjusted for gender.

The associations between PA location use (both single and composite) and physical activity
variables were investigated using multilevel multiple linear regression models adjusted for
gender, ethnicity and caregiver education and clustering by recreation center recruitment
area. Associations between composite physical activity location use and physical activity
variables were also stratified by gender and ethnicity.

Differences in potential correlates by gender and ethnicity were investigated using logistic
regression, adjusting for clustering by recreation center recruitment area. In order to
investigate correlates of physical activity location use, associations between potential
correlates and composite physical activity location use were examined using multilevel
multiple linear regression (number of locations used and frequency of use of locations were
the dependent variables). Analyses were adjusted for gender, ethnicity, parent education, and
clustering by recruitment area. These latter models were also stratified by gender and
ethnicity. Models investigating home PA equipment and home sedentary provision were
also adjusted for income. Analyses were done using Stata 11.0 (Statacorp, College Station,
TX).

Results
Out of 9,607 parents contacted for potential recruitment into Project MOVE/me Muevo,
2,618 (27.3%) were ineligible, 781 (8.1%) declined to participate, 2,406 (25.0%) did not
respond, 3,189 (33.2%) were not included as recruitment was complete and 72 (<1%)
families were excluded because they were already enrolled in other studies. A total of 541
children were measured at baseline; two who did not have complete questionnaire data were
not included in these analyses (N=539). Of the 190 participants who were given an
accelerometer, 178 had valid data to be included in the analysis.

Table 1 presents the characteristics of the 539 participants. In the accelerometry subsample,
boys had higher MVPA than girls, but no other gender differences were observed. Latino
children had a higher BMI z-score than non-Latino children and a greater proportion were in
the lowest categories of income and parental education. Parents of Latino children reported
significantly lower overall physical activity for their children than those of non-Latino
children.

As shown in Table 2, the most frequently used physical activity locations were the yard or
apartment complex, a park or playground, school grounds during after-school hours, and
friend or relative’s home. Children used an average of 4.0±2.0 different physical activity
locations in a typical week, and made a total of 12.5±6.8 visits/week to all physical activity
locations. Compared to non-Latino children, parents of Latino children reported less
frequent use of commercial facilities, neighborhood areas, yard or apartment complex and
friends’ or relatives’ homes, but no other gender or ethnic differences were observed. The
use of a neighborhood space as a physical activity location was associated with higher
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vigorous physical activity, however, no other associations between use of separate physical
activity locations and physical activity were found.

Latino children used fewer locations frequently and had fewer visits to any location, than
non-Latino children as shown in Table 3. Vigorous physical activity was significantly
associated with use of the number of sites frequency used for all children in the subsample
with accelerometry data. Vigorous physical activity was positively associated with total
weekly visits to all sites for Latino children. No associations between sedentary time, MPA
or overall PA (cpm) and the composite physical activity location variables were observed.

No sex differences in potential correlates of PA location use were identified. Latino children
were subject to less PA-restricting rules, had lower PA equipment availability in the home
but had more electronic media available in their bedrooms. Table 4 also shows results of
adjusted associations between composite physical activity locations and PA rules, sedentary
rules, parental PA encouragement, parental encouragement for less sedentary behavior,
home PA equipment and electronic media in the bedroom. The number of places frequently
used and the total number of visits to any location were positively associated with parental
PA support, parental encouragement for less sedentary behavior and home PA equipment for
all groups. Contrary to expectations, the presence of all 8 PA-restricting rules was positively
associated with the number of locations used for boys.

Discussion
The diverse sample of 5–8 year-old children in the present study used an average of 4
different physical activity locations at least once per week, and the number of locations used
was positively associated with objectively-measured vigorous physical activity in the
subsample with physical activity data. The total number of visits to any physical activity
location was also associated with higher vigorous physical activity levels among Latino
children. The results are generally consistent with other studies showing that access to
places to play is a correlate of children’s physical activity (Grow et al., 2008; Sallis et al.,
1993; Sallis et al., 2000; van der Horst et al., 2007).

The four most frequently used locations were the yard or apartment complex, park or
playground, school grounds during after-school hours, and friend or relative’s home.
Identification of the yard or apartment complex as the most commonly used location appears
to be consistent with previous research indicating that children are most likely to be active
within approximately 800 meters of their home (Jones et al., 2009). However, we were
unable to investigate this further as data were not available regarding the distance from the
participants’ homes to these locations. The number of places visited at least once per week
was related to vigorous physical activity in the accelerometry-subsample, suggesting that
regular access to play locations may be required to impact habitual vigorous physical
activity.

Children using a greater variety of locations engaged in more VPA. This could indicate that
variety of locations is generally more important for child VPA than the total number of
visits. Increasing children’s access to multiple locations where they can engage in
spontaneous play may be an effective approach for promoting physical activity in this age
group. More frequent use of all locations was only associated with higher vigorous physical
activity among Latino children. As Latino children tend to use fewer locations than non-
Latino children, they therefore may have more potential to increase their use of different
locations. As non-Latino children tend to use more locations anyway there may be less
scope for them to increase their location use and therefore other strategies may be more
important for developing effective interventions in this group.
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When investigating associations between composite location use and physical activity
variables, significant associations were only found with vigorous physical activity. No
associations were seen between location use and sedentary time, moderate or overall
physical activity. This may indicate that these children are doing sport, or other high
intensity activities at these locations. It is possible that alternative locations may be
important sites for other aspects of physical activity, or this could be due to a lack of
statistical power among the accelerometry subsample.

Use of neighborhood space was the only location that was significantly related to
accelerometry-derived vigorous physical activity. However, when examining composite
location use, there were significant associations with VPA for all children for variety of
locations and for Latino children for total visits. Subsequently, there would seem to be a
potential to intervene to increase children’s use of a variety of locations for physical activity.
Reducing psychological (e.g., concerns about safety) or environmental (e.g., lack of play
equipment or other children) barriers to use of neighborhood space for physical activity
could become an intervention goal. However, the certainty of our results may be limited
given the reduced sample size and thus statistical power in the accelerometer sample.

Given the consistent gender differences in physical activity (Sallis et al., 2000), it was
surprising that none of the location use variables differed between girls and boys. However,
it is notable that boys did more moderate physical activity and vigorous physical activity
than girls but also had higher BMI Z-scores. This counterintuitive finding could be due to
characteristics of the population, or possibly selection bias in the accelerometry subsample.

There was a clear pattern of ethnic differences with Latino children using 3 of the 11
specific locations less often and having lower scores on both of the composite use variables
than non-Latino children. It is possible that ethnic differences in physical activity location
use may result from variation in the promotion, access and support of sports facilities and
physical activity environments among different ethnic groups, but there is little evidence
exploring this. Latino children used home and apartment complex, neighborhood areas, and
friend and relative’s homes less often than non-Latino children. This may suggest that these
ethnic differences may be due to differences in parental factors rather than access to the
locations. However, these Latino children appear to be subject to less PA-restricting rules
than non-Latino children, which contrary to our findings may suggest that they have more
freedom to visit different physical activity locations. However, it is possible that less
physical activity equipment availability in the home and the greater amount of electronic
equipment in the bedrooms of Latino children may be important regarding use of different
physical activity locations in this group.

Parent support of physical activity was associated with PA location use for all groups, and
was positively related to both composite variables of location use. Parent support behaviors
were encouragement, transportation to locations, and doing physical activity with the child.
These results perhaps suggest that parental knowledge of a variety of PA locations, along
with increasing support and encouragement for their use may be important in physical
activity interventions. This adds to previous evidence that a parent decision to enroll their
child in sport is influenced by availability of a greater variety of locations, this has
previously been shown to be especially important in lower income families (Hardy et al.),
and our results indicate that this might be particularly relevant for Latino children.

Parent support for reducing sedentary behaviors was significantly related to composite
location-use variables as were the number of pieces of physical activity equipment at home.
A surprising finding was that for boys, having all physical activity restricting rules at home
was positively associated with the number of locations used. We could hypothesize that
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despite imposing rules restricting physical activity freedom around the home, these parents
also could be supporting these children to do organized or non-organized sports at other
locations. This pattern of results suggests that encouraging parent support for increasing
physical activity and reducing sedentary behaviors could be an effective intervention target.
Home activity equipment could be a marker for general support of children’s physical
activity as well as parent modeling of activity. Home physical activity equipment could play
an important role in facilitating children being active in the convenient physical activity
locations that are used most often.

The present study provided no evidence that use of physical activity locations was related to
sedentary behaviors, moderate physical activity or overall physical activity. This is not
surprising since the accelerometry subsample was quite small and many of the locations
assessed are likely to be venues for vigorous physical activities such as sports. Further,
physical activity correlates have generally not been related to sedentary behavior in the few
published studies on this topic (King et al.; Nilsson et al., 2009; Williams et al., 1999) and
the few studies examining moderate and vigorous physical activity separately have found
that the two intensities may have different correlates (van Sluijs et al., 2010). Thus,
interventions may need to specifically target different physical activity intensities separately.

An important limitation of the present study was the smaller sample with accelerometer
measures that reduced statistical power. Further, the exploratory nature of this analysis
resulted in many statistical tests. Following the suggestions of Rothman et al., (Rothman,
1990) corrections for multiple testing have not been made as this may lead to rejecting the
null hypothesis too readily. This is an exploratory analysis and the intention was to identify
avenues that may warrant further investigation while being careful not to over emphasize
significant results in this manuscript. The correlates of physical activity location use
explored were perhaps limited. For example, it would have been preferable to investigate a
wider range of physical activity restricting rules with more heterogeneity in responses than
those available here. Study strengths included a large diverse sample of young children, a
more comprehensive measure of physical activity locations than has been used previously,
and an examination of correlates of location use.

Present results have several implications for intervention. Interventions based on present
results would consider that all children have regular access to multiple places near their
home for physical activity, reduce physical and social barriers to the use of those places,
such as dangerous equipment and threat of crime, and encourage parents to support their
children’s physical activity through encouragement, transportation, and active participation.
These recommendations may be especially relevant to interventions targeting Latino
children.
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