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Measurement of General and Specific
Approaches to Physical Activity Parenting:

A Systematic Review

Stewart G. Trost, PhD,1 Samantha McDonald, MS,2 and Alysia Cohen, MA2

Abstract
Background: Parents play a significant role in shaping youth physical activity (PA). However, interventions targeting PA

parenting have been ineffective. Methodological inconsistencies related to the measurement of parental influences may be a
contributing factor. The purpose of this article is to review the extant peer-reviewed literature related to the measurement of general
and specific parental influences on youth PA.

Methods: A systematic review of studies measuring constructs of PA parenting was conducted. Computerized searches were
completed using PubMed, MEDLINE, Academic Search Premier, SPORTDiscus, and PsycINFO. Reference lists of the identified
articles were manually reviewed as well as the authors’ personal collections. Articles were selected on the basis of strict inclusion
criteria and details regarding the measurement protocols were extracted. A total of 117 articles met the inclusionary criteria.
Methodological articles that evaluated the validity and reliability of PA parenting measures (n = 10) were reviewed separately from
parental influence articles (n = 107).

Results: A significant percentage of studies used measures with indeterminate validity and reliability. A significant percentage of
articles did not provide sample items, describe the response format, or report the possible range of scores. No studies were located
that evaluated sensitivity to change.

Conclusion: The reporting of measurement properties and the use of valid and reliable measurement scales need to be improved
considerably.

Introduction

A
dequate physical activity (PA) is considered
essential for good health and optimal growth
and development in children and youth. Recent

comprehensive reviews have concluded that regular PA
is associated with numerous positive health outcomes,
including improved cardiovascular fitness, academic
achievement, increased bone mass, and improved psycho-
logical well-being, and it is inversely associated with
negative health outcomes such as obesity, elevated blood
lipids, insulin resistance, elevated blood pressure, and
cigarette smoking.1–3 Moreover, because several health
outcomes associated with lack of PA track from childhood
into adulthood, regular PA during childhood and adoles-
cence may be of critical importance in the prevention of
chronic diseases later in life.4 On the weight of this evi-
dence, the US Department of Health and Human Services
recommended that youth accumulate 60 or more minutes

daily of aerobic moderate-to-vigorous PAs that are enjoy-
able and developmentally age-appropriate. Included in
those 60 minutes, youth should also engage in bone
and muscle strengthening activities on at least 3 days of
the week.5

Despite the documented health benefits of regular PA,
and nearly three decades of research evaluating programs
and policies to increase PA in youth, significant percent-
ages of children and youth do not participate in the level of
PA recommended by experts. Data from the CDC Youth
Risk Behavior Survey indicate that only 36% of US high
school students meet the 60-minute moderate-to-vigorous
physical activity (MVPA) guideline. Of concern, the
prevalence of meeting the 60-minute guideline is higher
among male (44%) than female (28%) students, and higher
in white (39%) compared to African-American (30%) and
Hispanic (33%) students.6 Objectively measured PA data
from the 2003–2004 cycle of the National Health and Nu-
trition Examination Survey (NHANES) indicates that only
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42% of children aged 6–11 years and 7.6% of adolescents
aged 16–19 years accumulate 60 minutes or more of
MVPA daily.7 Collectively, these findings signal the need
to continue research efforts to understand and intervene on
the factors that influence youth PA behavior.8

It is widely acknowledged that parents play a significant
role in shaping the PA behaviors of children and adoles-
cents. Parents can influence their children’s PA through
numerous mechanisms, including direct modeling, provid-
ing instrumental support for PA, enforcing household rules
that encourage or discourage PA, positively reinforcing
participation in PA, and creating a home environment that
is supportive of PA.9,10 Yet, despite the importance of
parents, intervention studies targeting PA parenting prac-
tices and behaviors have mostly been ineffective. While
poor study design, inadequate statistical power, and com-
promised fidelity have clearly contributed to the lack of
effectiveness,11 it is reasonable to hypothesize that research
efforts to understand the mechanisms of parental influence
and design effective family-level interventions have been
hindered by methodological challenges and inconsistencies
related to the measurement of parental influences on PA.

The purpose of this article is to review the extant peer-
reviewed literature related to the measurement of general
and specific parental influences on youth PA. First, the
current status of measurement in the PA parenting literature
will be explored by analyzing studies using PA parenting
measures. For a range of PA parenting constructs, the quality
of reporting in the research literature will then be explored
by evaluating the extent to which investigators are currently
using measures with documented evidence of validity, reli-
ability, or sensitivity to change. The results of the few studies
specifically evaluating the psychometric properties of PA
parenting measures will then be summarized. The article will
conclude with a discussion of current gaps in the research
literature and priorities for future research.

Methods

Identification of Studies
Computerized searches of the research literature were

conducted using PubMed, MEDLINE, Academic Search
Premier, SPORTDiscus, and PsycINFO. There were no
restrictions used for publication dates or country of origin;
however, all studies must have been published in the En-
glish language. Studies were identified using a search filter
with combinations of the following keywords—physical
activity, exercise, outdoor play, indoor play, parental
influence, parent influence, parenting, family, parental
support, parental monitoring, parenting style, parental so-
cialization, family cohesion, and parent-child communi-
cation. In addition to this structured search, reference lists
of the identified articles were manually reviewed as well as
the authors’ personal collections.

The initial keyword search identified 8757 candidate
studies (see Fig. 1). After reviewing the abstract of each
study for content relevance, and elimination of duplicate

studies, 617 of these studies were retained for full text re-
view. A study was included in the final review if the authors:
(1) Evaluated the measurement properties of an instrument
designed to measure one or more hypothesized parental in-
fluences on youth PA; or (2) measured at least one recog-
nized parental influence on youth PA. The articles were
independently reviewed by two research assistants (co-au-
thors) with any discrepancies resolved by the primary author.
Of the 617 studies examined, 117 met the inclusionary cri-
teria. Methodological articles that evaluated the validity and
reliability of PA parenting measures (n = 10) were reviewed
separately from parent influence articles (n = 107).

Data Extraction
For studies measuring PA parenting constructs, infor-

mation related to the following questions was recorded.

� What PA parenting constructs were measured?
� Was the measure a single item or scale?
� Was the response format fully reported?
� Were sample items provided?
� Were psychometric properties reported in the article? If

so, what was reported?
� Were the reported psychometric properties derived from

the study sample?
� Did the authors provide a citation supporting the psy-

chometric properties of the measure(s)?
� If a citation was provided, was the citation a methodo-

logical article evaluating psychometric properties?

Responses to each question were coded and entered into
an Access database, which was subsequently uploaded into
the SAS statistical package (Version 9.2, Cary, NC) for
calculation of sample frequencies. For methodological
articles, the following information was noted: PA parent-
ing construct(s) measured; the use of formative research or
elicitation studies to derive items; analytical or statistical
procedures used to establish evidence of validity, reli-
ability, or sensitivity to change; and major findings.

Status of Measurement in PA
Parenting Research

The 107 studies meeting the inclusionary criteria mea-
sured one or more of the following PA parenting con-
structs—parental PA, perceptions of parental PA, parental
support for PA, social support from family, parents’ per-
ceptions of importance of PA, and parents’ perceptions of
PA competence. The results for each construct are sum-
marized in Table 1.

Parental PA
Thirty-one studies examining the association between

parental PA and child PA met the inclusionary criteria.9,12–41

Of these 31 studies, 25 (80.7%) cited evidence of validity
or reliability.9,12,13,15–17,19,21–24,26–31,34–41 No studies cited
evidence of sensitivity to change. Of the studies citing
evidence of validity or reliability, 14 studies (56.0%) cited
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a methodological article.12,13,15–17,19,21,24,26,28,30,31,37,41 Just
6 of the 31 studies (19.4%) reported psychometric prop-
erties in the article.9,13,24,32,36,40 Of these studies, only 3
(50.0%) reported statistics that were obtained in the study
population.13,24,32 Twenty-six of the 31 studies measured

parental PA using self-report methods, with 5 studies using
an objective measure of PA such as an accelerometer or
pedometer.12,13,16,18,19 Of those 26 studies, 6 (23.1%) used
single-item measures,21,25,30,33,34,36 11(42.3%) provided
sample items,9,15,17,20–22,31–34,36 11 (42.3%) described the

Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta Analyses) flow diagram describing each step of the
systematic review process.
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response format, at least partially,9,20,21,28,30–32,34,36,37,40 and 6
(23.1%) reported the possible range of scores.30,32,34,36,37,40

Perceptions of Parental PA
Ten studies examining the association between chil-

dren’s perceptions of parental PA and child PA met the
inclusionary criteria.32,42–50 Of these 10 studies, 6 (60.0%)
cited evidence of validity or reliability.42,43,45–47,49 No
studies cited evidence of sensitivity to change. Of the
studies citing evidence of validity or reliability, only 1
study (16.7%) cited a methodological article.45 None of
the 10 studies reported psychometric properties in the
article. Of those 10 studies identified, 8 (80.0%) used
single-item measures,42–45,47–50 4 (40.0%) provided sample
items,32,44,46,50 6 (60.0%) described the response format, at
least partially,32,42,44–46,50 and 2 (20.0%) reported the
possible range of scores.44,50

Parental Support for PA
Fifty-eight studies examining the association between

parental support for PA and child PA met the inclusionary
criteria.9,22–26,28,30,31,34–38,40,41,49,51–91 Of these 58 studies,
47 (81.0%) cited evidence of validity or reliability.9,22–24,26,30,

31,34,36–38,40,49,51–53,56–60,62,64,66–76,79–91 No studies cited evi-
dence of sensitivity to change. Of the studies citing evidence of
validity or reliability, 18 studies (38.3%) cited a methodolog-
ical article.34,36,37,40,49,57,58,60,62,66,68,69,74,79,80,83,88,90 Thirty-six
of the 58 studies (62.1%) reported psychometric properties in
the article.9,22,24,31,34–37,40,49,52–54,56–68,70,71,79,80,82,83,87,89–91 Of

these studies, 22 (61.1%) reported statistics that were obtained
in the study population.22,24,49,53,54,56–58,61–63,65–68,79,80,82,83,89–91

Of those 58 studies identified, 4 (6.9%) used single-item
measures,61,72,81,84 26 (44.8%) provided sample items,9,23,35,37,

49,52,54–56,59,61,64,65,67,68,70,71,73,74,77,79,83,84,86,87,89 41 (70.7%) de-
scribed the response format, at least partially,9,22–24,28,30,31,34–37,

40,41,51–56,59,61,63–65,67,70,72,74,75,77–84,86,87,89,91 and 35 (60.3%)
reported the possible range of scores.22–24,28,30,31,34–36,40,49,51–53,

56,59,61,63,64,66,67,70,71,74,75,77–84,86,87

Social Support from Family
Thirty-eight studies examining the association between

social support from family and child PA met the inclusionary
criteria.24,27,29,33,39,42–45,47,48,61,92–117 Of these 38 studies, 32
(84.1%) cited evidence of validity or reliability.27,29,39,42–

45,47,48,61,92,94–104,107–110,112–117 No studies cited evidence of
sensitivity to change. Of the studies citing evidence of validity
or reliability, 11 studies (34.4%) cited a methodological
article.47,61,92,94,96,98,99,103,107–109 Nineteen of the 38 studies
(50.0%) reported psychometric properties in the article.24,29,

33,44,47,48,61,92–94,96,100,101,109,110,112,115–117 Of these studies, 15
(79.0%) reported statistics that were obtained in the study
population.24,44,47,48,61,92,94,96,101,109,110,112,115–117 Of the 38
studies identified, 9 (24.3%) used single-item measures,24,43,93,

95,103,105–107,111 19 (50.0%) provided sample items, 27 (71.1%)
described the response format, at least partially,24,29,33,42,44,

45,47,48,61,93–97,99–101,103,104,107–110,112,113,115,117 and 19 (50.0%)
reported the possible range of scores.24,29,33,44,47,61,93,94,96,99,

101,103,107,109,110,112,113,115,117

Table 1. Summary of the Analyses Evaluating the Quality of Reporting in Studies
Employing Measures of Physical Activity Parenting

Constructs

Validity or
reliability

cited

Methods
article
cited

Psychometric
properties
reporteda

Statistics
for the study
populationb

Single
item

measure

Provided
sample
items

Response
format

reported

Range of
scores

reported

Parental physical activity
(n = 31)

80.7% 56.0% 19.4% 50.0% 23.1% 42.3% 42.3% 23.1%

Perceptions of parental
physical activity
(n = 10)

60.0% 16.7% 0.0% 0.0% 80.0% 40.0% 60.0% 20.0%

Parental support for
physical activity
(n = 58)

81.0% 38.3% 62.1% 61.1% 6.9% 44.8% 70.7% 60.3%

Social support from family
(n = 38)

84.1% 34.4% 50.0% 79.0% 24.3% 50.0% 71.1% 50.0%

Importance of physical
activity
(n = 12)

75.0% 11.1% 66.7% 50.0% 33.3% 41.7% 83.3% 75.0%

Perceived physical activity
competence
(n = 12)

91.7% 63.6% 66.7% 87.5% 8.3% 41.7% 75.0% 50.0%

aPercentage of articles citing a methodological article was calculated from the number of studies reporting evidence of validity and reliability.
bPercentage of articles reporting reliability and/or validity statistics for the study population under study was calculated from the number of studies

reporting psychometric properties.
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Importance of PA
Twelve studies examining the association between par-

ents perceived importance of PA and child PA met the
inclusionary criteria.9,22,30,31,38,40,54,61,78,91,92,112 Of these 12
studies, 9 (75.0%) cited evidence of validity or reliabili-
ty.9,22,30,31,38,40,91,92,112 No studies cited evidence of sensi-
tivity to change. Of the studies citing evidence of validity or
reliability, only 1 cited a methodological article.92 Eight of
the 12 studies (66.7%) reported psychometric properties in
the article.9,31,40,61,78,91,92,112 Of these studies, 4 (50.0%)
reported statistics that were obtained in the study popula-
tion.61,91,92,112 Of the 12 studies identified, 4 (33.3%) used
single-item measures,61,78,91,112 5 (41.7%) provided sample
items,9,22,54,92,112 10 (83.3%) described the response format,
at least partially,9,22,30,31,40,54,61,78,91,112 and 9 (75.0%) re-
ported the possible range of scores.9,22,30,31,40,61,78,91,112

Perceived PA Competence
Twelve studies examining the association between par-

ents’ perception of PA competence and child PA met the
inclusionary criteria.31,44,54,55,57,58,70,88,92,106,110,112 Of these
12 studies, 11 (91.7%) cited evidence of validity or reli-
ability.31,44,54,55,57,58,70,88,92,110,112 No studies cited evi-
dence of sensitivity to change. Of the studies citing
evidence of validity or reliability, 7 studies (63.6%) cited a
methodological article.54,55,57,58,88,92,110 Eight of the 12
studies (66.7%) reported psychometric properties in the
article.31,44,57,58,70,92,110,112 Of these studies, 7 (87.5%) re-
ported statistics that were obtained in the study popula-
tion.44,57,58,70,92,110,112 Of the 12 studies identified, just one
used a single-item measure,106 5 (41.7%) provided sample
items,44,55,57,70,112 9 (75.0%) described the response for-
mat, at least partially,31,44,54,55,57,58,70,110,112 and 6 (50.0%)
reported the possible range of scores.31,44,57,70,110,112

Methodological Studies
While a relatively large number of studies have used

measures of PA parenting, very few published studies have
rigorously evaluated the psychometric properties of PA
parenting measures. The following section summarizes the
research evidence addressing the validity and reliability of

five instruments designed to measure parental influences
on youth PA. The findings are also summarized in Table 2.

Parental Support for PA (Sallis)
The parental support for PA scale developed by Sallis

and colleagues118 is arguably one of the most widely used
measures of parental influence in the youth PA literature.
The scale consists of five items assessing the weekly fre-
quency with which parents: ‘‘encouraged their child to do
physical activity or play sports’’; ‘‘participated in a phys-
ical activity or played sports with their child’’; ‘‘provided
transportation so their child could go to a place where he or
she can do physical activities or sport’’; ‘‘watched their
child participate in physical activity or sport’’; and ‘‘told
their child that physical activity was good for you’’.

Despite its widespread use in the research literature,
information about the instrument’s initial psychometric
properties is difficult to find. Reports from the Amherst
Health and Activity Study 59,119 indicate that factor analysis
with varimax rotation provided evidence of unidimension-
ality; however, the full results of the factor analysis were
never reported. The Sallis et al.118 article does, however,
report the details of the analyses to determine internal
consistency and test–retest reliability. In a racially diverse
sample of 105 parents of children aged 6–15 years, test–
retest [intraclass correlation (ICC)] and coefficient alpha
reliabilities were 0.81 and 0.78, respectively.

Subsequent methodological studies have more rigor-
ously assessed and reported on the measurement properties
of the Sallis parental support scale. As part of the European
Youth Heart Study, Ommundsen et al.120 evaluated the
measure’s factorial validity and factorial invariance across
age, gender, and country. Initial factorial validity was
evaluated using confirmatory factor analysis. Along with
the support from friends and teachers, parental support
for PA represented two factors of a four-factor measure-
ment model labeled social support for PA. Three of the
five items were specified to form a ‘‘general support’’
subscale, with the remaining two items forming a ‘‘pa-
rental encouragement’’ subscale. Results of the initial
confirmatory factor analyses indicated that the four-factor
model yielded a good fit to the data. The Cronbach alpha

Table 2. Summary of the Research Evidence Addressing the Validity and Reliability of Five
Instruments Designed to Measure Parental Influences on Youth Physical Activity

Scale Alpha Test–retest
Factorial
validity

Factorial
invariance

Sensitivity
to change

Construct
validity

Parental Support, Sallis118–122 X X XX XX — XX

Rules and Restrictions, McMinn121 X X X — — —

Parental Encouragement, Anderson123,124 XX — XX — — XX

Activity Support Scale, Davison125,126 X — XX X — XX

Parental Influence, Jago127 X X X — — —

X, modest or inconsistent evidence; XX, strong or consistent evidence; —, no evidence or not examined.
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for the three-item parent support scale was 0.63, whereas
the inter-item correlation for the two-item parental en-
couragement was 0.50.

Factorial invariance across groups defined by country,
gender, and age was evaluated by testing and comparing a
series of increasingly restrictive hypotheses related to the
equivalence of measurement model parameters. The four-
factor social support model, which included parental support,
exhibited evidence of invariance across different genders, age
groups, and countries. In support of construct validity, chil-
dren and adolescents accumulating 60 minutes or more of
accelerometer-measured MVPA reported significantly higher
levels of parental support and encouragement.

As part of the Southampton Women’s Survey, McMinn
and colleagues121 evaluated the factorial validity and in-
ternal consistency of the Sallis parental support measure.
Just fewer than 400 mothers of 4-year-old children
(n = 398) completed the measure as part of a comprehen-
sive survey measuring influences on preschool children’s
PA. Principal components factor analysis with varimax
rotation supported a single-factor solution, contingent on
removal of the item related to telling children that PA is
good for their health. The single factor accounted for 62%
of the common variance. Internal consistency as measured
by the Cronbach alpha was 0.68.

Extending the results of the three aforementioned stud-
ies, Dishman et al.122 assessed the factorial validity and
factorial invariance of the Sallis parental support measure
in 6th and 8th grade girls participating in the Trial of Ac-
tivity for Adolescent Girls (TAAG) intervention study
(n = 4885). Configured as one of two factors in the social
support scale (support from family and friends), the au-
thors evaluated factorial validity, multigroup invariance
(race/ethnicity within each grade, age level within each
grade, weight status), and longitudinal invariance over a 2-
year period. Factorial validity was assessed using standard
confirmatory factor analysis. Multigroup and longitudinal
invariance was evaluated by testing and comparing nested
models with increasingly restrictive hypotheses-related
equivalency of the model parameters across groups.

The confirmatory factor analysis revealed a large co-
variance for two items on the parental support scale (‘‘en-
couraged their child to do physical activity or play sports’’
and ‘‘done a physical activity or played sports with their
child’), necessitating the removal of the item on encour-
agement. The resultant two-factor model fit well in both 6th

and 8th grade girls; and among black, white, and Hispanic/
Latino girls in each grade. Factor structure, factor loadings,
and factor variances were invariant across racial/ethnic
group and over time. Item measurement errors were also
invariant across age groups within grade and BMI groups.

Parental Rules and Restrictions (McMinn)
McMinn and colleagues121 evaluated the factorial va-

lidity and internal consistency of an 11-item scale mea-
suring parenting rules and restrictions related to PA. Seven
items evaluated household rules related to: ‘‘watching TV

at meal times’’; ‘‘going to bed when they want to’’; ‘‘play
ball games in the house’’; ‘‘eat snacks while watching TV’’;
‘‘playing in the park/play area accompanied by older chil-
dren without adult supervision’’. The four-item restrictive
scale asked mothers to rate the frequency with which they
restricted: ‘‘watching TV or videos’’; ‘‘playing computer
games’’; ‘‘playing outside’’; and ‘‘using the computer’’.

Principal components analysis with varimax rotation
initially identified a three-factor solution; however, the
third factor exhibited a low internal consistency (Cronbach
alpha = 0.06). Deletion of the item related to playing in the
park/play area without adult supervision resulted in an ac-
ceptable two-factor solution comprising indoor rules for
sedentary behavior and PA. The Cronbach alpha for these
two factors was marginal at 0.56 and 0.60, respectively. For
the items measuring parental restrictions on children’s PA,
the principal components analysis revealed low commu-
nalities for the items related to restricting outdoor play and
television watching. Deletion of these items resulted in a
final two-item measure with an internal consistency of 0.63.

Parental Encouragement for PA (Anderson)
The Athletic Identity Questionnaire (AIQ) for children and

adolescents developed by Anderson and colleagues123,124

included a seven-item subscale measuring parental en-
couragement for PA. The measure asks respondents to rate
the extent to which parents ‘‘encouraged me to exercise or
be physically active’’; ‘‘exercised or worked out along with
me’’; ‘‘gave me words of confidence concerning sports and
exercise’’; ‘‘watch me closely and give me feedback on
what I’m doing’’; ‘‘spent time teaching me how to play a
sport or do a physical activity; ‘‘are proud of me when I
exercise’’; ‘‘are willing to help me in every way when it
comes to sports and exercise’’. The child version of
the AIQ included the same items with minor modifications
in wording to accommodate the cognitive abilities of
children.

Confirmatory factor analysis in two independent sam-
ples of adolescents (N = 408 and N = 1586) supported the
unidimensionality of the parental encouragement subscale.
In both samples, the seven-item subscale exhibited excellent
fit [sample 1: comparative fit index (CFI) = 0.99, root mean
square error of approximation (RMSEA) (90% confidence
interval, CI) = 0.032 (0.000–0.064); sample 2: CFI = 0.99,
RMSEA (90% CI) = 0.039 (0.027–0.053]. Factor loadings
were significant and substantive, ranging from 0.66 to 0.84.
Coefficient alpha reliabilities for the two samples were 0.86
and 0.87, respectively. Comparable findings were observed
in two independent samples of elementary school children
(N = 432, N = 504). Confirmatory factor analysis supported
the unidimensionality of the seven-item subscale (sample 1:
CFI = 0.99, RMSEA (90% CI) = 0.069 (0.062–0.075);
sample 2: CFI = 0.99, RMSEA (90% CI) = 0.042 (0.035–
0.049). Factor loadings in both samples of elementary
school children were significant and substantive, ranging
from 0.59 to 0.76. Coefficient alpha reliabilities for the two
samples were 0.85 and 0.86, respectively.
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Activity Support Scale (Davison)
Davison et al.125 developed a brief questionnaire to

measure PA-related parenting practices. Initially designed
to capture the influence of parenting practices on girls’ PA
behavior, the measure comprised the following seven-
items: (1) ‘‘How active are you in enrolling your daughter
in sports’’; (2) ‘‘How often do you go to your daughter’s
sporting events’’; (3) ‘‘How important is it to you to be
actively involved in your daughter’s sporting events’’; (4)
‘‘How much do you enjoy sport/physical activity’’; (5)
‘‘How frequently do you participate in sport/physical ac-
tivity each week’’; (6) ‘‘How often does your family use
sport/physical activity as a form of family recreation’’; and
(7) ‘‘How much do you use your own behavior to en-
courage your daughter to be physically active’’.

Factor structure was initially examined in 90 parents of
9-year-old children using exploratory factor analysis.
Factorial validity was subsequently tested in a second
sample using confirmatory factor analysis (N = 90). The
exploratory factor analysis identified two conceptually
distinct factors for mothers and fathers that were labeled
logistic support (three items) and explicit modeling (four
items). Confirmatory factor analysis provided strong sup-
port in fathers (CFI = 0.99, RMSEA = 0.02) and acceptable
support for mothers (CFI = 0.93, RMSEA = 0.07) for the
two-factor model. Supporting construct validity, mothers’
logistic support, and fathers’ explicit modeling were in-
dependently associated with higher levels of self-reported
PA after controlling for body fatness.

More recently, Davison and colleagues126 modified the
Activity Support Scale for use among African-American
families. Following a series of focus groups with African-
American parents, 13 new items were added to the mea-
sure, and the wording of six of the seven original items was
modified. Exploratory factor analysis identified four con-
ceptually distinct factors—logistic support, use of commu-
nity resources, explicit modeling, and limiting sedentary
activities. Follow-up confirmatory factor analysis demon-
strated the four factor model to have acceptable fit in both
African-American (N = 119) (CFI = 0.94, RMSEA (90%
CI) = 0.05 ( < 0.001–0.086) and white parents (N = 117)
(CFI = 0.94, RMSEA (90% CI) = 0.05 (0.033–0.097). Factor
loadings were significant and substantive, ranging from 0.62
to 0.78. Alpha coefficients for African-American and white
parents ranged from 0.69 to 0.77 and 0.72 to 0.88, respec-
tively. Multigroup invariance was assessed in standard
fashion by testing a series of increasingly restrictive hy-
potheses related to the equivalence of model parameters
across racial groups. Nested chi-squared tests supported
the equivalency of the factor pattern and factor loadings,
providing acceptable evidence of factorial invariance in
African-American and white parents.

Parental Influence Scale (Jago)
Jago and colleagues127 evaluated the measurement

properties of a scale designed to measure parental influ-
ences on youth PA. Items were generated from focus

groups conducted with primary school students residing in
Bristol, England. The item pool was first administered to a
sample of 173 10-year-old children to evaluate item vari-
ance, test–retest reliability, and internal consistency. After
confirming reliability, 14 items were submitted to a prin-
cipal components analysis. The results identified four
conceptually distinct factors that accounted for 68% of the
common variance—general parenting support (six items),
active parents (four items), parent’s past activity (two
items), and guiding support (two items). The general par-
enting support subscale provided an indication of the
overall support the child perceived their parent provided
for PA (alpha = 0.83). The active parents subscale provided
an indication of the extent to which the child perceived
their parent(s) to be active (alpha = 0.84). The past parent
activity subscale addressed whether or not the child
perceived their parent as being active in the past
(alpha = 0.80). The guiding support subscale addressed the
extent to which the child’s parents had supportive rules
related to PA (alpha = 0.82). Test–retest correlations
(ICCs) for the individual items in the parental influence
scale were between 0.60 and 0.80, indicating acceptable
reliability.

Discussion
An important goal of this review was to determine if

investigators studying parenting PA influences are using
measures with sound psychometric properties. Our analy-
ses suggest that a significant percentage of studies in the
youth PA literature use parenting PA measures with in-
determinate validity and reliability. For the six parenting
constructs examined, between 10% and 40% of published
studies did not provide citations supporting the validity
and/or reliability of the measure. Of the studies providing
supporting citations, between 11% and 64% of the studies
cited were actual methods articles. Thus, it appears that a
large percentage of articles in the peer-reviewed literature
simply cite other studies that have used the same measure.
Adding further to the concern, a large proportion of studies
reviewed did not provide validity and reliability statistics.
The percentage of studies providing psychometric data
ranged from 0% for perceived parental PA to 67% for
perceived importance of PA. However, it is important to
note that a significant percentage of these studies reported
validity and reliability statistics that were obtained in dif-
ferent study populations. A second important goal was to
appraise the quality of reporting in studies employing
measures of PA parenting. Our results suggest that the
standard of reporting in research employing PA parenting
measures could be improved considerably. A large per-
centage of studies did not include sample items, describe
the response format, or report the possible range of scores.

To increase awareness of the psychometric foundations
of the PA parenting literature, we summarized research
evidence addressing the validity and reliability of five
instruments designed to measure parental influences on
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youth PA. Nearly all studies evaluated factorial validity
and internal consistency using conventional exploratory
and confirmatory factor analytic approaches. Three studies
evaluated factorial invariance across groups,120,122,126

while one study examined factorial invariance across
time.122 Of note, no studies were located that evaluated
sensitivity to change. The results provided moderate evi-
dence of factorial validity and reliability for the parental
support scales. Nevertheless, the absence of measurement
articles for other PA parenting constructs underscores the
urgent need for further instrument development and testing
in this field.

Conclusion
To advance our current understanding of the mecha-

nisms of parental influence and enhance the effectiveness
of school and/or family intervention to increase youth PA,
we make the following recommendations regarding the
measurement of PA parenting constructs.

There is an urgent need for the development of more
comprehensive, multidimensional measures of PA par-
enting constructs.

� All new PA parenting measures should be rigorously
evaluated for evidence of factorial validity, factorial
invariance, and sensitivity to change.
� Future studies should explore the use of objective mea-

sures of parental influence (e.g., accelerometry, direct
observation, ecological momentary assessment).
� Investigators should carefully scrutinize the origins and

quality of existing measures of parental influence prior to
use. Only measures with supportive evidence of validity
and reliability in the population under study should be
used.
� Investigators electing to develop new measurement

scales, modify an existing measure, or use a measure
validated in a different population should conduct the
appropriate analyses to confirm validity and reliability
and report these results. Journal editors and reviewers
should enforce this requirement.
� When authors choose to cite evidence of validity and

reliability, they should cite methodological studies that
report the psychometric properties of the measure. Stu-
dies using the scale but not reporting on its measurement
properties should not be cited.

Acknowledgments

The preconference to the 2012 International Society for
Behavioral Nutrition and Physical Activity (ISBNPA)
annual meeting, ‘‘Parenting Measurement: Current Status
and Consensus Reports’’ and resulting manuscripts were
made possible due to funding from the United States De-
partment of Agriculture/Agricultural Research Service
(USDA/ARS 2012-68001-19285) and the National Heart,
Lung, and Blood Institute of the National Institutes of
Health (R13HL114262).

Author Disclosure Statement

No competing financial interests exist.

References

1. Strong WB, Malina RM, Blimkie CJ, et al. Evidence based physical
activity for school-age youth. J Pediatr 2005;146:732–737.

2. Janssen I, Leblanc AG. Systematic review of the health benefits
of physical activity and fitness in school-aged children and youth.
Int J Behav Nutr Phys Act 2010;7:40.

3. Janz KF, Letuchy EM, Eichenberger Gilmore JM, et al. Early
physical activity provides sustained bone health benefits later in
childhood. Med Sci Sports Exerc 2010;42:1072–1078.

4. Barlow SE. Expert committee recommendations regarding the pre-
vention, assessment, and treatment of child and adolescent over-
weight and obesity: Summary report. Pediatrics 2007;120(Suppl
4):S164–S192.

5. US Department of Health and Human Services. 2008 Physical
Activity Guidelines for Americans. 2008.

6. Eaton DK, Kann L, Kinchen S, et al. Youth Risk Behavior Sur-
veillance—United States, 2009. MMWR Surveill Summ 2010;
59(5):1–142.

7. Troiano RP, Berrigan D, Dodd KW, et al. Physical activity in the
United States measured by accelerometer. Med Sci Sports Exerc
2008;40:181–188.

8. Pate RR, Davis MG, Robinson TN, et al. Promoting physical
activity in children and youth: a leadership role for schools: A
scientific statement from the American Heart Association Council
on Nutrition, Physical Activity, and Metabolism (Physical Ac-
tivity Committee) in collaboration with the Councils on Cardio-
vascular Disease in the Young and Cardiovascular Nursing.
Circulation 2006;114:1214–1224.

9. Trost SG, Sallis JF, Pate RR, et al. Evaluating a model of parental
influence on youth physical activity. Am J Prev Med 2003;25:
277–282.

10. Welk G, Wood K, Morss G. Parental influences on physical ac-
tivity in children: An exploration of potential mechanisms. Pe-
diatr Exerc Sci 2003;15:19–33.

11. O’Connor TM, Jago R, Baranowski T. Engaging parents to in-
crease youth physical activity a systematic review. Am J Prev
Med 2009;37:141–149.

12. Oliver M, Schofield GM, Schluter PJ. Parent influences on pre-
schoolers’ objectively assessed physical activity. J Sci Med Sport
2010;13:403–409.

13. Moore LL, Lombardi DA, White MJ, et al. Influence of parents’
physical activity levels on activity levels of young children. J
Pediatr 1991;118:215–219.

14. Sallis JF, Patterson TL, McKenzie TL, et al. Family variables and
physical activity in preschool children. J Dev Behav Pediatr
1988;9:57–61.

15. Dearth-Wesley T, Gordon-Larsen P, Adair LS, et al. Long-
itudinal, cross-cohort comparison of physical activity patterns in
Chinese mothers and children. Int J Behav Nutr Phys Act
2012;9:39.

16. Dunton GF, Liao Y, Almanza E, et al. Joint physical activity and
sedentary behavior in parent-child pairs. Med Sci Sports Exerc
2012;44:1473–1480.

17. Fogelholm M, Nuutinen O, Pasanen M, et al. Parent-child rela-
tionship of physical activity patterns and obesity. Int J Obes
1999;23:1262–1268.

CHILDHOOD OBESITY August 2013 Supplement 1 S-47



18. Jacobi D, Caille A, Borys JM, et al. Parent-offspring correlations
in pedometer-assessed physical activity. PloS One 2011;6:
e29195.

19. Jago R, Fox KR, Page AS, et al. Parent and child physical activity
and sedentary time: Do active parents foster active children?
BMC Public Health 2010;10:194.

20. Karppanen AK, Ahonen SM, Tammelin T, et al. Physical ac-
tivity and fitness in 8-year-old overweight and normal weight
children and their parents. Int J Circumpolar Health 2012;
71:17621.

21. McMurray RG, Bradley CB, Harrell JS, et al. Parental influences
on childhood fitness and activity patterns. Res Q Exerc Sport
1993;64:249–255.

22. Zecevic CA, Tremblay L, Lovsin T, et al. Parental influence on
young children’s physical activity. Int J Pediatr 2010;468526.

23. Williams SL, Mummery WK. Links between adolescent physical
activity, body mass index, and adolescent and parent character-
istics. Health Ed Behav 2011;38:510–520.

24. Bauer KW, Laska MN, Fulkerson JA, et al. Longitudinal and
secular trends in parental encouragement for healthy eating,
physical activity, and dieting throughout the adolescent years. J
Adolesc Health 2011;49:306–311.

25. Bradley RH, McRitchie S, Houts RM, et al. Parenting and the
decline of physical activity from age 9 to 15. Int J Behav Nutr
Phys Act 2011;8:33.

26. Crawford D, Cleland V, Timperio A, et al. The longitudinal in-
fluence of home and neighbourhood environments on children’s
body mass index and physical activity over 5 years: The CLAN
study. Int J Obes 2010;34:1177–1187.

27. DiLorenzo TM, Stucky-Ropp RC, Vander Wal JS, et al. De-
terminants of exercise among children II. A longitudinal analysis.
Prev Med 1998;27:470–477.

28. Elder JP, Arredondo EM, Campbell N, et al. Individual, family,
and community environmental correlates of obesity in Latino
elementary school children. J School Health 2010;80:20–30.

29. Heitzler CD, Lytle LA, Erickson DJ, et al. Evaluating a model of
youth physical activity. Am J Health Behav 2010;34:593–606.

30. King AC, Parkinson KN, Adamson AJ, et al. Correlates of ob-
jectively measured physical activity and sedentary behaviour in
English children. Eur J Public Health 2011;21:424–431.

31. Loprinzi PD, Trost SG. Parental influences on physical activity
behavior in preschool children. Prev Med 2010;50:129–133.

32. Madsen KA, McCulloch CE, Crawford PB. Parent modeling:
Perceptions of parents’ physical activity predict girls’ activity
throughout adolescence. J Pediatr 2009;154:278–283.

33. McGuire MT, Hannan PJ, Neumark-Sztainer D, et al. Parental
correlates of physical activity in a racially/ethnically diverse
adolescent sample. J Adolesc Health 2002;30:253–261.

34. McMinn AM, van Sluijs EM, Wedderkopp N, et al. Sociocultural
correlates of physical activity in children and adolescents: Find-
ings from the Danish arm of the European Youth Heart study.
Pediatr Exerc Sci 2008;20:319–332.

35. Patnode CD, Lytle LA, Erickson DJ, et al. The relative influence
of demographic, individual, social, and environmental factors on
physical activity among boys and girls. Int J Behav Nutr Phys Act
2010;7:79.

36. Pfeiffer KA, Dowda M, McIver KL, et al. Factors related to
objectively measured physical activity in preschool children.
Pediatr Exerc Sci 2009;21:196–208.

37. Sallis JF, Nader PR, Broyles SL, et al. Correlates of physical
activity at home in Mexican-American and Anglo-American
preschool children. Health Psychol 1993;12:390–398.

38. Sallis JF, Prochaska JJ, Taylor WC, et al. Correlates of physical
activity in a national sample of girls and boys in grades 4 through
12. Health Psychol 1999;18:410–415.

39. Stucky-Ropp RC, DiLorenzo TM. Determinants of exercise in
children. Prev Med 1993;22:880–889.

40. Byun W, Dowda M, Pate RR. Correlates of objectively measured
sedentary behavior in US preschool children. Pediatrics 2011;
128:937–945.

41. Sallis JF, Alcaraz JE, McKenzie TL, et al. Parental behavior in
relation to physical activity and fitness in 9-year-old children. Am
J Dis Child 1992;146:1383–1388.

42. Deforche B, De Bourdeaudhuij I, Tanghe A, et al. Changes in
physical activity and psychosocial determinants of physical ac-
tivity in children and adolescents treated for obesity. Patient Educ
Couns 2004;55:407–415.

43. Deforche B, Van Dyck D, Verloigne M, et al. Perceived social
and physical environmental correlates of physical activity in older
adolescents and the moderating effect of self-efficacy. Prev Med
2010;50(Suppl 1):S24–S29.

44. Graham DJ, Schneider M, Dickerson SS. Environmental re-
sources moderate the relationship between social support and
school sports participation among adolescents: A cross-sectional
analysis. Int J Behav Nutr Phys Act 2011;8:34.

45. Martin-Matillas M, Ortega FB, Chillon P, et al. Physical activity
among Spanish adolescents: Relationship with their relatives’ physi-
cal activity—the AVENA study. J Sports Sci 2011;29:329–336.

46. Martin-Matillas M, Ortega FB, Ruiz JR, et al. Adolescent’s
physical activity levels and relatives’ physical activity engage-
ment and encouragement: The HELENA study. Eur J Public
Health 2011;21:705–712.

47. Trost SG, Kerr LM, Ward DS, et al. Physical activity and de-
terminants of physical activity in obese and non-obese children.
Int J Obesity 2001;25:822–829.

48. Trost SG, Pate RR, Saunders R, et al. A prospective study of the
determinants of physical activity in rural fifth-grade children.
Prev Med 1997;26:257–263.

49. Trost SG, Pate RR, Ward DS, et al. Correlates of objectively
measured physical activity in preadolescent youth. Am J Prev
Med 1999;17:120–126.

50. Wiley AR, Flood TL, Andrade FC, et al. Family and individual
predictors of physical activity for older Mexican adolescents. J
Adoles Health 2011;49:222–224.

51. Ayala GX, Elder JP, Campbell NR, et al. Longitudinal inter-
vention effects on parenting of the Aventuras para Ninos study.
Am J Prev Med 2010;38:154–162.

52. Barr-Anderson DJ, Robinson-O’Brien R, Haines J, et al. Parental
report versus child perception of familial support: Which is more
associated with child physical activity and television use? J Phys
Act Health 2010;7:364–368.

53. Beets MW, Vogel R, Forlaw L, et al. Social support and youth
physical activity: The role of provider and type. Am J Health
Behav 2006;30:278–289.

54. Brustad RJ. Who will go out to play? Parental and psychological
influences on children’s attraction to physical activity. Pediatr
Exerc Sci 1993;5:210–223.

55. Brustad RJ. Attraction to physical activity in urban school-
children: Parental socialization and gender influences. Res Q
Exerc Sport 1996;67:316–323.

56. Crespo NC, Elder JP, Ayala GX, et al. Results of a multi-level
intervention to prevent and control childhood obesity among
Latino children: The Aventuras Para Ninos Study. Ann Behav
Med 2012;43:84–100.

S-48 TROST ET AL.



57. Davison KK, Downs DS, Birch LL. Pathways linking perceived
athletic competence and parental support at age 9 years to girls’
physical activity at age 11 years. Res Q Exerc Sport 2006;77:
23–31.

58. Davison KK, Jago R. Change in parent and peer support across
ages 9 to 15 yr and adolescent girls’ physical activity. Med Sci
Sports Exerc 2009;41:1816–1825.

59. Dowda M, Dishman RK, Pfeiffer KA, et al. Family support for
physical activity in girls from 8th to 12th grade in South Carolina.
Prev Med 2007;44:153–159.

60. Edwardson CL, Gorely T. Activity-related parenting practices
and children’s objectively measured physical activity. Pediatr
Exerc Sci 2010;22:105–113.

61. Heitzler CD, Martin SL, Duke J, et al. Correlates of physical
activity in a national sample of children aged 9–13 years. Prev
Med 2006;42:254–260.

62. Hennessy E, Hughes SO, Goldberg JP, et al. Parent-child inter-
actions and objectively measured child physical activity: A cross-
sectional study. Int J Behav Nutr Phys Act 2010;7:71.

63. Hoefer WR, McKenzie TL, Sallis JF, et al. Parental provision of
transportation for adolescent physical activity. Am J Prev Med
2001;21:48–51.

64. Ievers-Landis CE, Burant C, Drotar D, et al. Social support,
knowledge, and self-efficacy as correlates of osteoporosis pre-
ventive behaviors among preadolescent females. J Pediatr Psy-
chol 2003;28:335–345.

65. Jackson M, Crawford D, Campbell K, et al. Are parental concerns
about children’s inactivity warranted, and are they associated
with a supportive home environment? Res Q Exerc Sport 2008;
79:274–282.

66. Jago R, Davison KK, Brockman R, et al. Parenting styles, par-
enting practices, and physical activity in 10- to 11-year olds. Prev
Med 2011;52:44–47.

67. Kahan D. Jewish day-schooled adolescents’ perceptions of pa-
rental and environmental support of physical activity. Res Q
Exerc Sport 2005;76:243–250.

68. Klesges LM, Malott JM, Boschee PF, et al. The effects of pa-
rental influences on children’s food intake, physical activity, and
relative weight. Int J Eating Disorders 1986;5:335–346.

69. Kuo J, Voorhees CC, Haythornthwaite JA, et al. Associations
between family support, family intimacy, and neighborhood vi-
olence and physical activity in urban adolescent girls. Am J
Public Health 2007;97:101–103.

70. Lau PW, Lee A, Ransdell L. Parenting style and cultural influ-
ences on overweight children’s attraction to physical activity.
Obesity 2007;15:2293–2302.

71. Lee KS, Loprinzi PD, Trost SG. Determinants of physical activity
in Singaporean adolescents. Int J Behav Med 2010;17:279–286.

72. Lehto R, Ray C, Roos E. Longitudinal associations between
family characteristics and measures of childhood obesity. Int J
Public Health 2012;57:495–503.

73. Lytle LA, Murray DM, Evenson KR, et al. Mediators affecting
girls’ levels of physical activity outside of school: Findings from
the trial of activity in adolescent girls. Ann Behav Med
2009;38:124–136.

74. Mackey ER, Streisand R. The relationship of parental support and
conflict to physical activity in preadolescents with type 1 diabe-
tes. J Pediatr Psychol 2008;33:1137–1141.

75. McMinn AM, van Sluijs EM, Nightingale CM, et al. Family and
home correlates of children’s physical activity in a multi-ethnic
population: The cross-sectional Child Heart and Health Study in
England (CHASE). Int J Behav Nutr Phys Act 2011;8:11.

76. O’Loughlin J, Paradis G, Kishchuk N, et al. Prevalence and
correlates of physical activity behaviors among elementary
schoolchildren in multiethnic, low income, inner-city neigh-
borhoods in Montreal, Canada. Ann Epidemiol 1999;9:397–
407.

77. Pearson N, Timperio A, Salmon J, et al. Family influences on
children’s physical activity and fruit and vegetable consumption.
Int J Behav Nutr Phys Act 2009;6:34.

78. Price SM, Huhman M, Potter LD. Influencing the parents of
children aged 9–13 years: Findings from the VERB campaign.
Am J Prev Med 2008;34(6 Suppl):S267–S274.

79. Prochaska JJ, Rodgers MW, Sallis JF. Association of parent and
peer support with adolescent physical activity. Res Q Exerc Sport
2002;73:206–210.

80. Raudsepp L. The relationship between socio-economic status,
parental support and adolescent physical activity. Acta Paediatr
2006;95:93–98.

81. Ray C, Roos E. Family characteristics predicting favourable
changes in 10 and 11-year-old children’s lifestyle-related health
behaviours during an 18-month follow-up. Appetite 2012;58:
326–332.

82. Robbins LB, Stommel M, Hamel LM. Social support for physical
activity of middle school students. Public Health Nurs 2008;
25:451–460.

83. Saunders RP, Motl RW, Dowda M, et al. Comparison of social
variables for understanding physical activity in adolescent girls.
Am J Health Behav 2004;28:426–436.

84. Savage JS, Dinallo JM, Downs DS. Adolescent body satisfaction:
The role of perceived parental encouragement for physical ac-
tivity. Int J Behav Nutr Phys Act 2009;6:90.

85. Sharma SV, Hoelscher DM, Kelder SH, et al. Psychosocial, en-
vironmental and behavioral factors associated with bone health in
middle-school girls. Health Ed Res 2009;24:173–184.

86. Spurrier NJ, Magarey AA, Golley R, et al. Relationships between
the home environment and physical activity and dietary patterns
of preschool children: A cross-sectional study. Int J Behav Nutr
Phys Act 2008;5:31.

87. Taylor A, Wilson C, Slater A, et al. Parent- and child-reported
parenting. Associations with child weight-related outcomes. Ap-
petite 2011;57:700–706.

88. Trost SG, Sirard JR, Dowda M, et al. Physical activity in over-
weight and nonoverweight preschool children. Int J Obes 2003;
27:834–839.

89. Veitch J, Salmon J, Ball K. Individual, social and physical en-
vironmental correlates of children’s active free-play: A cross-
sectional study. Int J Behav Nutr Phys Act 2010;7:11.

90. Wilson KS, Spink KS. Predicting parental social influences: The
role of physical activity variability. Psychol Sport Exerc 2012;
13:1–9.

91. Ziviani J, Kopeshke R, Wadley D. Children walking to school:
Parent perceptions of environmental and psychosocial influences.
Aust Occup Ther J 2006;53:27–34.

92. Anderson CB, Masse LC, Zhang H, et al. Contribution of athletic
identity to child and adolescent physical activity. Am J Prev Med
2009;37:220–226.

93. Bauer KW, Nelson MC, Boutelle KN, et al. Parental influences
on adolescents’ physical activity and sedentary behavior: longi-
tudinal findings from Project EAT-II. Int J Behav Nutr Phys Act
2008;5:12.

94. Beets MW, Pitetti KH, Forlaw L. The role of self-efficacy and
referent specific social support in promoting rural adolescent
girls’ physical activity. Am J Health Behav 2007;31:227–237.

CHILDHOOD OBESITY August 2013 Supplement 1 S-49



95. Berge JM, Wall M, Bauer KW, et al. Parenting characteristics in
the home environment and adolescent overweight: A latent class
analysis. Obesity 2010;18:818–825.

96. Bergh IH, Grydeland M, Bjelland M, et al. Personal and social-
environmental correlates of objectively measured physical ac-
tivity in Norwegian pre-adolescent children. Scand J Med Sci
Sports 2011;21:e315–e324.

97. De Bourdeaudhuij I, Lefevre J, Deforche B, et al. Physical ac-
tivity and psychosocial correlates in normal weight and over-
weight 11 to 19 year olds. Obesity Res 2005;13:1097–1105.

98. Dishman RK, Dunn AL, Sallis JF, et al. Social-cognitive correlates
of physical activity in a multi-ethnic cohort of middle-school girls:
Two-year prospective study. J Pediatr Psychol 2010;35:188–198.

99. Ha A, Abbott R, MacDonald D, et al. Comparison of perceived
support for physical activity and physical activity related prac-
tices of children and young adolescents: A cross-sectional anal-
ysis. Eur Physical Educ Rev 2010;15:155–173.

100. Haerens L, Craeynest M, Deforche B, et al. The contribution of
home, neighbourhood and school environmental factors in ex-
plaining physical activity among adolescents. J Environ Public
Health 2009;2009:320372.

101. Hagger M, Chatzisarantis NL, Hein V, et al. Teacher, peer and
parent autonomy support in physical education and leisure-time
physical activity: A trans-contextual model of motivation in four
nations. Psychol Health 2009;24:689–711.

102. Higgins JW, Gaul C, Gibbons S, et al. Factors influencing
physical activity levels among Canadian youth. Can J Public
Health 2003;94:45–51.

103. Hohepa M, Scragg R, Schofield G, et al. Social support for youth
physical activity: Importance of siblings, parents, friends and
school support across a segmented school day. Int J Behav Nutr
Phys Act 2007;4:54.

104. Kirby J, Levin KA, Inchley J. Parental and peer influences on
physical activity among Scottish adolescents: A longitudinal
study. J Phys Act Health 2011;8:785–793.

105. Kurc AR, Leatherdale ST. The effect of social support and
school- and community-based sports on youth physical activity.
Can J Public Health 2009;100:60–64.

106. Leggett C, Irwin M, Griffith J, et al. Factors associated with
physical activity among Canadian high school students. Int J
Public Health 2012;57:315–324.

107. Martin JJ, McCaughtry N. Using social cognitive theory to pre-
dict physical activity in inner-city African American school
children. J Sport Exerc Psychol 2008;30:378–391.

108. McKenzie TL, Baquero B, Crespo NC, et al. Environmental
correlates of physical activity in Mexican American children at
home. J Phys Act Health 2008;5:579–591.

109. Motl RW, Dishman RK, Saunders RP, et al. Perceptions of
physical and social environment variables and self-efficacy as
correlates of self-reported physical activity among adolescent
girls. J Pediatr Psychol 2007;32:6–12.

110. Neumark-Sztainer D, Story M, Hannan PJ, et al. Factors associ-
ated with changes in physical activity: a cohort study of inactive
adolescent girls. Arch Pediatr Adolesc Med 2003;157:803–810.

111. Panter JR, Jones AP, van Sluijs EM, et al. Attitudes, social
support and environmental perceptions as predictors of active
commuting behaviour in school children. J Epidemiol Community
Health 2010;64:41–48.

112. Sabiston CM, Crocker PR. Exploring self-perceptions and social
influences as correlates of adolescent leisure-time physical ac-
tivity. J Sport Exerc Psychol 2008;30:3–22.

113. Springer AE, Kelder SH, Hoelscher DM. Social support, physical
activity and sedentary behavior among 6th-grade girls: A cross-
sectional study. Int J Behav Nutr Phys Act 2006;3:8.

114. Thompson AM, Campagna PD, Rehman LA, et al. Physical ac-
tivity and body mass index in grade 3, 7, and 11 Nova Scotia
students. Med Sci Sports Exerc 2005;37:1902–1908.

115. Wilson DK, Lawman HG, Segal M, et al. Neighborhood and
parental supports for physical activity in minority adolescents.
Am J Prev Med 2011;41:399–406.

116. Wu SY, Pender N, Noureddine S. Gender differences in the
psychosocial and cognitive correlates of physical activity among
Taiwanese adolescents: A structural equation modeling approach.
Int J Behav Med 2003;10:93–105.

117. Zhang T, Soloman MA, Gao Z, et al. Promoting school students’
physical activity: A social ecological perspective. J Appl Sport
Psychol 2012;22:92–105.

118. Sallis J, Prochaska JJ, Taylor WC, et al. Correlates of vigorous
physical activity in children grades 1 through 12: Comparing
parent-reported and objectively measured physical activity. Pe-
diatr Exerc Sci 2002;14:30–44.

119. Taylor WC, Sallis J, Dowda M, et al. Activity patterns and cor-
relates among youth: Differences by weight status. Pediatr Exerc
Sci 1992;14:418–431.

120. Ommundsen Y, Page A, Ku PW, et al. Cross-cultural, age and
gender validation of a computerised questionnaire measuring
personal, social and environmental associations with children’s
physical activity: The European Youth Heart Study. Int J Behav
Nutr Phys Act 2008;5:29.

121. McMinn AM, van Sluijs EM, Harvey NC, et al. Validation of a
maternal questionnaire on correlates of physical activity in pre-
school children. Int J Behav Nutr Phys Act 2009;6:81.

122. Dishman RK, Hales DP, Sallis JF, et al. Validity of social-
cognitive measures for physical activity in middle-school girls.
J Pediatr Psychol 2010;35:72–88.

123. Anderson CB, Coleman KJ. Adaptation and validation of the
athletic identity questionnaire-adolescent for use with children.
J Phys Activity Health 2008;5:539–558.

124. Anderson CB, Masse LC, Hergenroeder AC. Factorial and con-
struct validity of the athletic identity questionnaire for adoles-
cents. Med Sci Sports Exerc 2007;39:59–69.

125. Davison KK, Cutting TM, Birch LL. Parents’ activity-related
parenting practices predict girls’ physical activity. Med Sci Sports
Exerc 2003;35:1589–1595.

126. Davison KK, Li K, Baskin ML, et al. Measuring parental support
for children’s physical activity in white and African American
parents: The Activity Support Scale for Multiple Groups (ACTS-
MG). Prev Med 2011;52:39–43.

127. Jago R, Fox KR, Page AS, et al. Development of scales to assess
children’s perceptions of friend and parental influences on
physical activity. Int J Behav Nutr Phys Act 2009;6:67.

Address correspondence to:
Stewart G. Trost, PhD

Professor of Physical Activity and Health
School of Human Movement Studies

The University of Queensland
St. Lucia QLD 4072, Australia

E-mail: s.trost@uq.edu.au

S-50 TROST ET AL.




