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Objective: To examine parental support
of child physical activity with an adapted
theory of planned behavior model. Meth-
ods: A representative sample of Canadian
mothers (N = 663) who completed mea-
sures of family priorities, social cognition,
and child physical activity. Results: An as-
sessment of family priorities showed that
mothers ranked physical activity almost as
high as homework and far higher than oth-
er activities. Attitude about providing sup-

port for child physical activity predicted
intention, yet only perceived control over
support predicted behavior. Conclusions:
Mothers perceive great import of physical
activity for their children but they are in-
hibited by a low perception of control.
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tion of several chronic diseases in adults,

including breast cancer, colorectal cancer,
CVD, stroke, high blood pressure, type 2 diabetes,
osteoporosis, and hypertension.! In children S to
17 years old, physical activity and high physical
fitness protect against high blood pressure, high
blood cholesterol, metabolic syndrome, low bone
density, depression, and obesity.? Unfortunately
few children in developed countries are sufficient-
ly active to reap these benefits. For instance, less
than 10% of Canadian children and youth accu-
mulate 60 minutes of moderate- to vigorous-inten-
sity physical activity on a daily basis.® This alarm-
ing prevalence of inactivity suggests that promo-
tion efforts must be improved.

School-based physical activity initiatives have
shown some efficacy in behavior change,*® but
there is clearly a need to move to additional set-
tings for physical activity interventions among
children and youth. One obvious focus for pro-
moting physical activity is within the family unit.®
Children spend considerable time within the care
of their parents, and indeed parents appear to be

Physical activity is associated with the reduc-
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the “gatekeepers” of children and their experiences
during family time.”® At present, physical activity
interventions focused on the family are limited and
have resulted in negligible changes.® A recent re-
view of these studies demonstrated very low suc-
cess in producing behavior change® — considerably
lower than the success described in the compa-
rable adult literature.’

Effective interventions are dependent on a sound
theoretical understanding of the potential determi-
nants of a behavior.!° To this end, a better under-
standing of parental influence on child physical
activity can inform the design of successful fam-
ily interventions in the future.!! Models of parental
influence have received considerable attention in
terms of comparing various mechanisms through
which parents may influence their children. These
generally include role modeling (performing physi-
cal activity themselves), persuasion (eg, providing
information and pressure to be active), and active
support (eg, facilitating physical activity, signing
children up for activities, transportation to activi-
ties).!?2 Of these forms of influence, direct empiri-
cal comparisons!'’'®!* and systematic reviews”.!%16
show that active support of children is the most
reliable parental influence of child physical activity
behavior. Indeed, a review on this topic found that
parental support was synonymous with physical
activity in their children.” Thus, attention to par-
ent support as a means to changing youth physical
activity appears a necessity for successful family-
based intervention.

Despite the overwhelming evidence for the im-
portance of parental support for child physical ac-
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tivity, few studies have contributed to our under-
standing of the parental-support construct. Pre-
vious research has produced mixed results as to
whether attitudes about the benefits/importance
of child activity are a predictor of parental support
whereas most other predictors, such as enjoyment
of physical activity, gender of parent, age of parent,
and perceptions of child competence, have been
either null or small in effect size.'"!3!* Parental
support is ostensibly a collection of behaviors that
may require intervention in order to produce the
eventual goal of changes in child physical activity.
An alternate approach to understanding parental
support of child physical activity may be to apply
a behavioral theory focused on parental support
as a behavior onto itself with specific motives and
barriers.

The purpose of this paper was to examine pa-
rental support within the context of an adapted
theory of planned behavior'” model in an attempt
to extend our understanding of the determinants
of child physical activity. The theory of planned be-
havior suggests that the proximal determinant of
behavior is one’s intention to perform that behav-
ior and intention is predicted by attitude (evalu-
ation of the behavior), subjective norm (perceived
social pressure), and perceived behavioral control
(ease/difficulty of performing the behavior). Addi-
tionally, perceived behavioral control may predict
behavior directly to the extent that the behavior in
question is not completely under one’s volition.!”
The theory of planned behavior has been estab-
lished as a strong predictive model in the physical
activity domain, and it has been repeatedly dem-
onstrated that intention is a large correlate of be-
havior whereas attitude and perceived behavioral
control, but not subjective norm, are subsequent
predictors of intention.!®1°

Our adaptation of this model focused on inten-
tion to provide parental support and its predic-
tion of parental-perceived physical activity of their
child. Further, based on prior research,!"'31* our
adaptation included attitude about child physi-
cal activity as well as attitudes and perceptions of
control about parental support behavior as predic-
tors of physical activity. We hypothesized (1) that
parents would likely have very positive attitudes
about physical activity for their child, but (2) their
attitudes and perception of control to provide pa-
rental support would be the strongest predictors of
child physical activity.

METHODS
Study Design and Participants

A national Canadian cross-sectional online pan-
el survey was conducted via a hired vendor, Angus
Reid Public Opinion, in March 2011. The research
team was not involved in the selection process of
participants. Instead, Angus Reid has a consumer
mail panel database of approximately 110,000 peo-
ple who agree to answer surveys in return for small
gifts. For the present study, Angus Reid randomly
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selected 663 mothers with children who were be-
tween the ages of 5 and 11 years old. Mothers of
this age-group were considered a target sample for
understanding parental support for physical ac-
tivity because children/tweens are more likely to
require active support from their parents than are
adolescents, who can conceivably navigate trans-
portation and leisure-time activities by themselves
or with their peers.” Further, mothers often rep-
resent the key respondent in family-based physi-
cal initiatives®?° so they were chosen to represent
the family unit (in comparison to fathers) in this
survey. The sample was stratified by province and
population density. A secondary data-analysis and
dissemination waiver was approved by the human
research ethics board of the institution of the first
author.

Measures

Physical activity for children was defined as activ-
ity of at least 60 minutes of moderate- to-vigorous-
intensity physical activity accumulated through-
out the day.?! It was described that children can be
physically active in sports, school activities, playing
with friends, or walking to school. Physical activi-
ties were considered any movement that increases
heart rate and makes a child out of breath some of
the time. Examples of activities, such as running,
brisk walking, dancing, swimming, in-line skat-
ing, skateboarding, soccer, basketball, and football
were provided. When parents had more than one
child within the 5-11 year range, they were asked
to think of their child whose birthday is closest to
the date of the study as the referent for the ques-
tions.

Value of physical activity. Mothers were asked
to rank how they would like their children to spend
their family leisure time (nonschool time). Partici-
pants were asked to rank 1 (most important priori-
ty) to 5 (least important priority) among the options
of participating in daily physical activity, complet-
ing their homework, participating in music and art
activities, socializing with friends, and participat-
ing in family time activities.

Attitude about child physical activity. This
was measured by using an aggregate of 3 specific
behavioral beliefs about the benefits of physical
activity in a format similar to that recommended
by Ajzen*? for indirect measures of attitude. The
items included the stem “Participating in physi-
cal activity helps my child...” and the specific con-
tent of “to be healthy,” “to have more self-confi-
dence,” and “to have a chance to be with friends.”
The items were evaluated on a 5-point Likert-type
scale from strongly agree (5) to strongly disagree
(1). This measure has had prior validation in past
research,?® and the reliability of the measure was
adequate (o = .68).

Attitude about child support of physical
activity. Two items specifically created for this
study measured this attitude because the con-
struct has no precedent in prior research. Our



items were created based on the direct assess-
ment technique for measuring attitude in the
theory of planned behavior and included both
instrumental (eg, importance) and affective (eg,
enjoyment) properties of an attitude as recom-
mended.?? These items were (1) “supporting my
child (through driving, participating, or paying
for their activities, etc) in physical activity is im-
portant to me,” and “I would enjoy the time spent
helping my child get active (eg, driving my child
to a sport practice, watching my child participate
in activities, etc)”. The items were evaluated on a
S-point Likert-type scale from strongly agree (5)
to strongly disagree (1) and the reliability of the
measure was adequate (a = .77).

Perceived behavioral control over child phys-
ical activity support. This was measured using
an aggregate of 3 specific control beliefs about the
potential barriers of providing physical activity
support in a format similar to that recommended
by Ajzen?? for indirect measures of perceived be-
havioral control. The barriers have been validat-
ed in prior work?*?* and reflect the most common
themes that parents report in the physical activity
domain (ie, lack of time, fatigue/mood, other fam-
ily conflict).?® The phrase that preceded these items
was “if you really wanted to, how confident are you
that you can support your child in more physical
activity.....” followed by specific items of (1) “no
matter how busy your day is?” (2) “on a day when
you don'’t really feel like doing it?” and (3) “and still
spend the time you want with your family?” The
items were evaluated on a 5-point Likert-type scale
from very confident (5) to not at all confident (1),
and the reliability of the measure was adequate (o
=.79).

Intention to provide support for child physi-
cal activity. This intention was measured using 2
items in a format suggested by Ajzen?? and previ-
ously validated in the physical activity domain.?®
These items were (1) “I intend to help my child be
more physically active” and (2) “I have a plan for
my child’s physical activity” scored on a S5-point
Likert-type scale from strongly agree (5) to strongly
disagree (1). The reliability of the measure was ad-
equate (o = .68).

Parent-perceived physical activity (of her
child). This perception was measured using the
item “Over the past 7 days, on how many days was
your child physically active for a total of at least
60 minutes per day?” The response format allowed
parents to answer from zero to 7 days. The item
is similar in scoring format to the Behavioral Risk
Factor Surveillance Survey Instrument,?” Health
Behaviour of School Aged Children Survey,?® LSI
index of the Godin Leisure-Time Exercise Ques-
tionnaire,??3° and the International Physical Activ-
ity Questionnaire®!; but it is framed to correspond
with contemporary child physical activity guide-
lines.?! The use of a parent proxy measure of child
activity was deemed of interest in this study be-
cause the model is focused on predicting paren-
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Table 1
Demographic, Health, and Physical
Activity Profile
Characteristic N =663
Province
% Alberta 10.3
% British Columbia 14.6
% Manitoba 3.9
% New Brunswick 23
% Newfoundland/Labrador 2.1
% Nova Scotia 4.5
% Ontario 42.1
% P.E.L. 1.7
% Quebec 15.7
% Saskatchewan 2.9
Demographic Profile
# Children mean (SD) 2.00 (0.85)
% Completed University 40.7
% > $75,000 household income 56.7
% Currently employed 58.3
% Single parents 12.6
% Visible minority ethnicity 27.7
Past Physical Activity
% Meeting Health Canada’s Guidelines  43.6

tal support of child activity rather than total child
activity per se.

Analysis

Descriptives and bivariate correlations of all
variables were computed. Analyses of the adapted
theory of planned behavior model used structural
equation modeling with LISREL 8.7% with maxi-
mum likelihood estimation and a covariance ma-
trix. Specifically, in accordance with the theory of
planned behavior,'” the 2 attitude constructs (child
physical activity, child support) and perceived con-
trol to provide child physical activity support were
modeled as antecedents of intention to support
child physical activity. Intention and perceived con-
trol were modeled with direct effects upon behav-
ior. The correlations among the structural errors of
the attitude and perceived control constructs were
freed to correlate. In the measurement model, the
first item of each variable was fixed to 1.0 in order
to create a metric scale, and all specific item error
terms were freed for estimation. The single item
measure of behavior was fixed to 40% error, which
is commensurate with typical reliability estimates
for this type of self-report measure.3!

RESULTS
Participant Characteristics

Table 1 details the available demographic and
behavioral information of the mothers in the sam-
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Table 2
Parental Rank Ordering of Importance of Child Physical Activity in
Comparison to Other Activities (N = 663)

Activity #1 #2 #3 #4 #5

Physical Activity 25.5% 32.6% 25.3% 12.4% 4.2%
Homework 34.5% 22.9% 16.3% 12.8% 13.4%
Music/Arts 3.9% 9.7% 16.7% 25.6% 44.0%
Socializing 3.9% 8.9% 15.2% 36.8% 35.1%
Family Time 12.4% 26.4% 3.2% 25.9% 32.1%

ple. Congruent with the regional stratification in
the sampling, representation across the provinces
reflected Canadian demographics with the excep-
tion of Quebec, which was underrepresented.3s
Mothers reported an average of 2 children; and ed-
ucation, income, and employment reflected nation-
al averages.** The sample also had strong ethnic
representation of visible minorities (total = 27.7%;
16.2% of the sample reported an Aboriginal ethnic-
ity). In terms of physical activity, 43.6% of mothers
reported that they were meeting national guide-
lines,?' which is slightly lower than the national
average for women 20-44 years old.*® The differ-
ence may be due to this sample of mothers with
young children in comparison to national samples
of women with and without children. Mothers typi-
cally report lower physical activity compared to
that of women without children.?®

Importance of Physical Activity

Mother’s rank order of importance of physical
activity in comparison to other leisure-time activi-
ties for their children is detailed in Table 2. Fifty-
eight percent of respondents ranked physical ac-
tivity as the first or second most important activity
for their children. This rank ordering was similar
to homework (57%), but far higher than music/

arts (14%), peer socializing (13%), and family time
(39%). Furthermore, only 4% of the sample consid-
ered physical activity as their lowest importance in
comparison to the other 4 activities.

Model of Parent Physical Activity Support

Descriptives and bivariate correlations of the
main constructs in the child physical activity sup-
port model can be found in Table 3. All constructs
showed significant correlations with parent-per-
ceived physical activity of her child and intention
to provide physical activity support. Effect sizes,
however, ranged from small (attitude about child
physical activity and child physical activity; r
= .14) to large (attitude about child support and
child support intention; r = .56). Of note, attitude
about child physical activity displayed a high mean
value of 4.74 (SD = 0.42) on its 5-point scale in
comparison to the other constructs. Comparison
of the 2 types of attitudes showed that the child
physical activity attitude was significantly higher
than the attitude about support (t, 662 = 8.43, p <
.01; d = .36).

The main analysis featuring the structural equa-
tion model resulted in a modest fit of these data
[x? (38) = 276.84; p < .01; CFI = .97; RMSEA = .09]
using conventional cut-off criteria and considering

Table 3
Correlations Among the Constructs used to Predict the
Intention and Behavior (N = 663)

2 3 4 5 M SD
1. Attitude (Child Physical Activity) 49* 33% A45% .14* 4.74 0.42
2. Attitude (Child Support) 30% 56* 21% 4.53 0.73
3. Perceived Control Over Support A41* 40* 3.75 0.97
4. Intention to Support Physical Activity 23% 4.38 0.85
5. Child Physical Activity Frequency 4.49 1.68

* p<.01
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Table 4
Factor Loadings of the Parental Support Prediction Model for
Child Physical Activity
Mean SD Factor Loading Error Variance
Attitude (Child PA)
Health 4.92 0.27 .83 31
Self-confidence 4.70 0.61 .88* 23
Socializing 4.59 0.69 18% .39
Attitude (Child Support)
Important 4.60 0.75 92 .16
Enjoyable 4.45 0.88 .86%* 25
Perceived Control Over Support
Time 3.56 1.22 .86 .26
Fatigue/Mood 3.51 1.23 85% 28
Other Family Priorities 4.18 0.99 18% .39
Intention
Intend 4.51 0.80 .87 24
Plan 4.24 1.11 81* 34
Child Physical Activity
Frequency per week 4.49 1.68 77 40
*  All freed factor loadings significant p <.01.
Note.
All loadings reported are standardized. No t-values are available for the first loading because it was fixed for model
identification purposes.

the complexity of the model.*® Modification indi-
ces did not suggest that any changes to the struc-
tural model would improve fit. Inspection of these
indices showed that the improvement of fit would
need to result from a host of small changes to the
measurement component of the model. Further-
more, a test of discriminant validity for the 2 types
of attitudes, following the suggested approach by
Anderson and Gerbing,*” showed that the 2-com-
ponent conceptualization of child physical activity
and child support was superior in fit to a single
attitude construct (Ay? (1) = 31.80; p < .01; ACFI
=.01).

The measurement estimation of the model can be
found in Table 4. Overall, the factor loadings were
large and significant for the purported constructs,
ranging from .81 to .88. The structural model is
detailed in Figure 1. Attitude about child physical
activity (standardized effect = .23), attitude about
support of child activity (standardized effect = .59),
and perceived behavioral control of support (stan-
dardized effect = .17) all predicted intention sig-
nificantly and cumulatively explained 77% of its
variance. Attitude about support of child physical
activity, however, was the dominant predictor with
a large effect size whereas the 2 other constructs
contributed smaller effects. Still, prediction of par-
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ent-perceived child activity was significantly pre-
dicted by perceived behavioral control over support
(standardized effect = .53), explaining 34% of its
variance. Intention did not contribute a signifi-
cant effect after controlling for perceived behav-
ioral control. Consequently, the indirect effects of
both attitude constructs upon parent perceptions
of child physical activity were also nonsignificant.

DISCUSSION

The benefits of regular physical activity for chil-
dren have been well-established, yet activity levels
are extremely low.®> Although school-based initia-
tives have shown some promise in providing an
increased dose of physical activity, a focus on in-
terventions within the family is clearly warranted.
Most family-based interventions have not shown
utility in changing child physical activity®; thus a
sound understanding of the correlates of child ac-
tivity in the family home is likely needed to improve
our intervention efforts. Parental support has been
established as the critical family-level variable
linked to child activity,”!5!¢ yet our understanding
of the factors underlying parental support of activ-
ity has seen limited research attention. The pur-
pose of this paper was to focus on parental sup-
port with a sample of mothers within the context of
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Figure 1
Path Model of the adapted Theory of Planned Behavior Model for Predicting
Parental Perceptions of Child Physical Activity
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an adapted theory of planned behavior!” model in
an attempt to deepen our understanding of paren-
tal support for child physical activity. The results
proved interesting and highlight some potential
target variables for family-based physical activity
intervention.

First, we hypothesized that parents would likely
have very positive attitudes about physical activ-
ity for their child. This hypothesis had strong sup-
port. Indeed, mothers in our sample ranked reg-
ular physical activity as high as homework in an
analysis of 5 common priorities in family time. Ac-
tivities such as arts/music, peer socialization (eg,
play dates), and family time ranked much lower
than physical activity. The positive attitude was
also exemplified in the high mean value of the child
physical activity attitude construct measured in
this study. Mothers scored extremely high (4.72/5)
on the attitude measure with a very small devia-
tion, suggesting that almost all participants es-
poused the benefits of regular physical activity for
their child. This restricted range has very impor-
tant implications for potential intervention efforts.
When variables are ceilinged, it demonstrates little
room for change in intervention.*® When the high
ranking of this attitude construct and the assess-
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ment of priorities are taken together, it shows that
mothers are already convinced that regular physi-
cal activity is an important and beneficial behavior
for their children. Attempts to persuade mothers of
these benefits would have very little effect on their
attitude and subsequent behavior because there is
little room for an increase. Prior unsuccessful be-
havior-change interventions in the family setting
may be partially accounted for through this prac-
tice as persuasion/information-based content rep-
resents the bulk of these intervention campaigns.®
Our study suggests that a focus on the health ben-
efits from child physical activity should not be the
focus of family-based interventions.

Our second hypothesis related to the adapted
theory of planned behavior model. Specifically, we
hypothesized that attitudes and perception of con-
trol to provide parental support would be predic-
tors of child physical activity via intention to sup-
port. This hypothesis had only partial support, yet
the results led to interesting overall findings. The
largest predictor of intention to support was clearly
attitudes about support. A large effect from this
variable and 2 smaller effects from attitude about
child physical activity and perceived control over
support contributed to explaining 77% of the vari-



ance in intention. This demonstrates that attitude
about support plays a critical role in explaining
why mothers intend to support their children. This
is the first study to attempt to model the underly-
ing social cognitive motives of parental support for
child activity. The finding suggests that a mother’s
evaluation of the enjoyability and utility of her sup-
port behaviors is critical to creating the motiva-
tion (ie, intention) to support. Thus, interventions
aimed at increasing parental support would need
to focus parents on the importance of this sup-
port and also need to try to make the experience
more pleasant for the parents. This is a novel con-
sideration because most interventions target the
importance of child physical activity,® rather than
the support behavior itself. Experimental interven-
tion on this parental support attitude construct is
needed to validate these correlational findings.

Despite the strong variance explained by the in-
tention construct, intention was not a significant
predictor of parental perceptions of their child’s
physical activity, and thus the indirect effects of
the attitude constructs were also null. Contrary
to our hypotheses, perceived control over support
for child physical activity was the single predictor
of parent-perceived child physical activity. This
has important implications for our understanding
of parental support of child physical activity and
future intervention initiatives. To our knowledge,
this is the first study to employ a control construct
(or self-efficacy type construct) of parental sup-
port in the understanding of child physical activ-
ity. The results show that, regardless of intentions
to support or antecedent positive attitudes about
child activity and support, the control that moth-
ers have over supporting child activity will predict
the behavior. The failure of intention to influence
physical activity has seen recent attention,*® and
the original rationale for including perceived be-
havioral control in the theory of planned behav-
ior was based on the premise that some behaviors
are not under volitional (ie, intentional) control. It
would seem that parental support of child physical
activity may be a behavior not explained well by
volitional intention.

Our results suggest that family-based child
physical activity interventions may need to give
considerable attention to raising the perceived
control of parents over supporting their children to
be active. There is some evidence that increasing
the self-regulatory abilities of parents for physical
activity time with planning may hold utility.?° Re-
views of the general physical activity literature on
mediators of interventions position self-regulatory
constructs (eg, planning, contingency strategies,
stimulus control) as the most consistent agents of
change.®*%*! Successful intervention approaches
in adult populations have also shown similar re-
sults (eg,*?*). Still, many parents likely face real
barriers for physical activity that may exceed an
individual focus on self-regulation.?® Social sup-
port (eg, parent-shared transport, grandparent
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support) at a community collective, environmental
support (eg, community programs, availability and
access), occupational support (eg, employee con-
sideration for family physical activity time), and
policy support (low-cost and available physical
activity programs) are all likely needed to improve
the control parents perceive over supporting child
physical activity.

Despite the original findings of this paper, the
results need to be considered within the context
of its limitations. First, the study features a cross-
sectional design, and thus the findings cannot be
considered causal. Future experimental research
is needed to justify the proposed direction of the
effects within the model. The physical activity
measure is also a 7-day retrospective assessment
of physical activity being used as a proxy for fu-
ture behavior using self-report. Prior research has
shown almost no difference in the predictive find-
ings (and rank-order associations) between cross-
sectional designs and prospective designs up to 6
months duration, ***7 so the limitations of the de-
sign may not amount to much difference. Still, fu-
ture longitudinal assessments seem useful to test
the validity of our findings. Second, the assess-
ment of child physical activity was via parent per-
ception, and it is unlikely to reflect the full range of
physical activities performed by the child because
parents are not present to observe their children
many hours per day. The assessment of child ac-
tivity serves in this model because it is focused on
parentally supported activities, which would be in
the parent’s awareness. Still, future models that
employ a more objective indicator (eg, accelerome-
try) of child physical activity and build a larger pre-
diction model of activity beyond parental support
would be helpful over this proxy self-report mea-
sure. Finally, the sample used for this research
showed generally strong representation of the Ca-
nadian population, but it is limited to mothers and
more to English-speaking provinces. The findings
may not generalize to specific geographical locales,
cultures, or fathers. Future research is needed to
test the generalizability of these findings.

Human Subjects Statement

This study, employing human participants, was
approved by the institution ethical review board of
the first author.

Conflict of Interest Statement
The authors report no conflict of interest for this

paper.

Acknowledgments

Ryan E. Rhodes is supported by a Canadian
Cancer Society Senior Scientist Award and with
funds from the Social Sciences and Humanities
Research Council of Canada, the Canadian Insti-
tutes of Health Research, the Canadian Diabetes
Association, and additional funds from the Cana-
dian Cancer Society. Tanya Berry and Amy Latim-

DOI: http://dx.doi.org/10.5993/AJHB.37.4.5 475



Understanding Parental Support of Child Physical Activity Behavior

er are supported by the Canada Research Chairs
Program. We also acknowledge Participaction for
their funding of the survey vendor.

REFERENCES
1.Warburton DER, Charlesworth S, Ivey A, et al. A sys-
tematic review of the evidence for Canada’s physical ac-
tivity guidelines for adults. Int J Behav Nutr Phys Act.
2010;7:39.
2.Janssen I, LeBlanc AG. Systematic review of the health
benefits of physical activity and fitness in school-aged
children. Int J Behav Nutr Phys Act. 2010;7:40.
3.Colley RC, Garriguet D, Janssen I, et al. Physical activity
of Canadian children and youth: accelerometer results
from the 2007-2009 Canadian Health Measures Survey.
In: Statistics Canada, ed. Health Rep. Vol 22; 2011.
4.Harris KC, Kuramoto LK, Schulzer M, Retallack JE. Ef-
fect of school-based physical activity interventions on
body mass index in children: a meta-analysis. CMAJ.
2009;180:719-726.
5.Van Sluijs EMF, McMinn AM, Griffin SJ. Effectiveness
of interventions to promote physical activity in children
and adolescents: systematic review of controlled trials.
BMJ. 2007;335:703.
6.0’Connor TM, Jago R, Baranowski T. Engaging parents
to increase youth physical activity: a systematic review.
Am J Prev Med. 2009;37:141-149.
7.Gustafson S, Rhodes RE. Parental correlates of child and
early adolescent physical activity: a review. Sports Med.
2006;36:79-97.
8.Clark MI, Spence JC, Holt N. In the shoes of young ado-
lescent girls: understanding physical activity experi-
ences through interpretive description. Qual Res Sport
Exerc. 2011;3:193-210.
9.Rhodes RE, Pfaeffli LA. Mediators of physical activity be-
haviour change among adult non-clinical populations:
a review update. Int J Behav Nutr Phys Act. 2010;7:37.
Available at: http://www.biomedcentral.com/content/
pdf/1479-5868-7-37.pdf.
10.Baranowski T, Anderson C, Carmack C. Mediating vari-
able framework in physical activity interventions: how
are we doing? How might we do better? Am J Prev Med.
1998;15:266-297.
11.Loprinzi PD, Trost SG. Parental influences on physi-
cal activity behavior in preschool children. Prev Med.
2010;50:129-133.
12.Taylor WC, Baranowski T, Sallis JF. Family determi-
nants of childhood physical activity: a social cognitive
model. In: Dishman RK, ed. Advances in Exercise Adher-
ence. Champaign, IL: Human Kinetics; 1994:319-342.
13. Welk GJ, Wood K, Morss G. Parental influences on physi-
cal activity in children: an exploration of potential mech-
anisms. Pediatr Exerc Sci. 2003;15:19-33.
14.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.
15.Edwardson CL, Gorely T. Parental influences on different
types and intensities of physical activity in youth: a sys-
tematic review. Psychol Sport Exerc. 2010;11:522-535.
16.Pugliese J, Tinsley B. Parental socialization of child and
adolescent physical activity: a meta-analysis. J Fam Psy-
chol. 2007;21(3):331-343.
17.Ajzen 1. The theory of planned behavior. Organ Behav
Hum Decis Process. 1991;50:179-211.
18.Hagger M, Chatzisarantis NLD, Biddle SJH. A meta-
analytic review of the theories of reasoned action and
planned behavior in physical activity: predictive valid-
ity and the contribution of additional variables. JSEP.
2002;24:1-12.
19.Rhodes RE, Nigg CR. Advancing physical activity theo-
ry: a review and future directions. Exerc Sport Sci Rev.

476

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

2011;39:113-119.

Rhodes RE, Naylor PJ, McKay HA. Pilot study of a fam-
ily physical activity planning intervention among parents
and their children. J Behav Med. 2010;33:91-100.

.Tremblay MS, Warburton DER, Janssen I, et al. New

physical activity guidelines for Canadians. Appl Physiol
Nutr Metab. 2011;36:36-46.

Ajzen I. Constructing a TPB questionnaire: conceptual
and methodological considerations. Available at: http://
www-unix.oit.umass.edu/~aizen/pdf/tpb.measure-
ment.pdf. Accessed April 7, 2007.

Huhman M, Potter LD, Wong FL, et al. Effects of a mass
media campaign to increase physical activity among chil-
dren: year-1 results of the VERB campaign. Pediatrics.
2005;116:e277-e284.

Wankel LM, Mummery K. Using national survey data in-
corperating the theory of planned behavior: implications
for social marketing strategies in physical activity. J Appl
Sport Psychol. 1993;5:158-177.

Bellows-Riecken KH, Rhodes RE. The birth of inactivity?
A review of physical activity and parenthood. Prev Med.
2008;46:99-110.

Rhodes RE, Blanchard CM, Matheson DH, Coble J. Dis-
entangling motivation, intention, and planning in the
physical activity domain. Psychol Sport Exerc. 2006;7:15-
27.

CDC. Behavioral Risk Factor Surveillance System Survey
Questionnaire. Atlanta. GA: U.S. Department of Health
and Human Services; 2001.

Janssen I, Katzmarzyk PT, Boyce WF, et al. Comparison of
overweight and obesity prevalence in school-aged youth
from 34 countries and their relationships with physical
activity and dietary patterns. Obes Rev. 2005;6:123-132.
Godin G, Jobin J, Bouillon J. Assessment of leisure time
exercise behavior by self-report: a concurrent validity
study. Can J Public Health. 1986;77:359-361.

Godin G, Shephard RJ. A simple method to assess ex-
ercise behavior in the community. Can J Appl Sport Sci.
1985;10:141-146.

Craig CL, Marshall AL, Sjostrom M, et al. International
physical activity questionnaire: 12-country reliability
and validity. Med Sci Sports Exerc. 2003;35(8):1381-
1395.

Joreskog K, Sé6rbom D. LISREL 8.71 for Windows. Lincol-
nwood, IL: Scientific Software International; 2004.
Statistics Canada Website. CANSIM table 104-7030;
2010. Available at: http://wwwb5.statcan.gc.ca/cansim/
a26?lang=eng&retrLang=eng&id=1047030&paSer=8&pat
tern=&stByVal=1&p1=1&p2=37&tabMode=dataTable&c
sid. Accessed December 14, 2012.

Statistics Canada. 2006 Census. Statistics Canada.
Available at: http://www12.statcan.ca/census-recense-
ment/index-eng.cfm. Accessed December 14, 2012.
Canadian Fitness and Lifestyle Research Institute. 2008
Physical Activity Monitor Facts and Figures. Vol Bulletin
2; 2009.

Hu L, Bentler PM. Cutoff Criteria for fit indices in covari-
ance structure analysis: conventional criteria versus new
alternatives. Structural Equation Modeling. 1999;6:1-55.
Anderson JC, Gerbing DW. Structural equation model-
ing in practice: a review and recommended two-step ap-
proach. Psych Bull. 1988;103:411-423.

Fishbein M, Von Haeften I, Appleyard J. The role of the-
ory in developing effective interventions: implications
from Project Safer. Psychol Health Med. 2001;6:223-238.
Rhodes RE, Dickau L. Meta-analysis of experimental
evidence for the intention-behavior relationship in the
physical activity domain. Health Psychol. in press.

Lewis BA, Marcus B, Pate RR, Dunn AL. Psychosocial
mediators of physical activity behavior among adults and
children. Am J Prev Med. 2002;23(2S):26-35.

Lubans DR, Foster C, Biddle SJH. A review of media-




42.

43.

44,

tors of behavior in interventions to promote physical
activity among children and adolescents. Prev Med.
2008;47:463-470.

Lippke S, Ziegelmann JP, Schwarzer R. Behavioral inten-
tions and action plans promote physical exercise: a lon-
gitudinal study with orthopedic rehabilitation patients.
JSEP. 2004;26:470-483.

Milne S, Orbell S, Sheeran P. Combining motivational
and volitional interventions to promote exercise partici-
pation: protection motivation theory and implementation
intentions. Br J Health Psychol. 2002;7:163-184.
Prestwich A, Lawton R, Conner M. The use of imple-
mentation intentions and the decision balance sheet
in promoting exercise behaviour. Psychol and Health.

Am J Health Behav.™ 2013;37(4):469-477

45.

46.

47.

DOI:

Rhodes et al

2003;18:707-721.

Rhodes RE, Plotnikoff RC. Can current physical activity
act as a reasonable proxy measure of future physical ac-
tivity? Evaluating cross-sectional and passive prospec-
tive designs with the use of social cognition models. Prev
Med. 2005;40:547-555.

Symons Downs D, Hausenblas HA. Exercise behavior and
the theories of reasoned action and planned behavior: a
meta-analytic update. J Phys Act Health. 2005;2:76-97.
McEachan RRC, Conner M, Taylor NJ, Lawton RJ. Pro-
spective prediction of health-related behaviors with the
theory of planned behavior: a meta-analysis. Health Psy-
chol Rev. 2011;5:97-144.

http://dx.doi.org/10.5993/AJHB.37.4.5 477



Copyright of American Journal of Health Behavior is the property of PNG Publications and its content may not
be copied or emailed to multiple sites or posted to alistserv without the copyright holder's express written
permission. However, users may print, download, or email articles for individual use.



