
UVicSPACE: Research & Learning Repository  
 
 
 
 
 
 
 

Faculty of Education - Exercise Science, Physical & Health Education 
 
Faculty Publications 
 
 
 
 

 
Predicting Changes Across 12 Months in Three Types of Parental Support Behaviors and 
Mothers' Perceptions of Child Physical Activity. 
 
Rhodes, R. E. et al. 
 
2015 
 
 
 
 
 
 
 
 
© 2015 Ryan Rhodes et al. 
 
This original article was published at: 
 
https://doi.org/10.1007/s12160-015-9721-4 
 
 
Citation for this paper:  
 
Rhodes, R. E., Spence, J. C., Berry, T., Deshpande, S., Faulkner, G., Latimer-Cheung, A. E., 
O'Reilly, N., & Tremblay, M. S. (2015). Predicting Changes Across 12 Months in Three Types of 
Parental Support Behaviors and Mothers' Perceptions of Child Physical Activity. Annals of 
behavioral medicine : a publication of the Society of Behavioral Medicine, 49(6), 853–864. 
https://doi.org/10.1007/s12160-015-9721-4 

https://doi.org/10.1007/s12160-015-9721-4
https://doi.org/10.1007/s12160-015-9721-4


Parental Support of Child Physical Activity 1 
 

Running Head: Parental Support of Child Physical Activity 

 

 

 

Predicting Changes across 12 Months in Three Types of Parental Support Behaviors and  

Mothers’ Perceptions of Child Physical Activity  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Parental Support of Child Physical Activity 2 
 

 
Abstract 

Background: Parental support has been established as the critical family-level variable linked to 

child physical activity with encouragement, logistical support, and parent-child co-activity as key 

support behaviors. Purpose: To model these parental support behaviors as well as family 

demographics as mediators of mothers’ perceptions of child physical activity using theory of 

planned behavior (TPB) across two, six-month waves of longitudinal data. Method: A 

representative sample of Canadian mothers (N = 1,253) with children aged five to 13 years of 

age, completed measures of TPB, support behaviors, and child physical activity. Results: 

Autoregressive structural equation models showed that intention and perceived behavioral 

control explained support behaviors, yet child age (inverse relationship) and family income were 

independent predictors. The three support behaviors explained 19-42% of the variance in child 

physical activity between participants, but analyses of change showed much smaller effects. 

Conclusions: Mothers’ support behaviors are related to perceived child physical activity, but 

support is dependent on perception of control, child age and family income. 

 
Key Words: Theory of planned behavior, perceived behavioral control, intention, attitude, 
parent-child relationship, parenting 
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The health benefits of regular physical activity are difficult to overstate (1). Among 

children and adolescents, physical activity and high physical fitness protect against high blood 

pressure, high blood cholesterol, metabolic syndrome, low bone density, depression, and obesity 

(2) and form the behavioral patterns necessary to foster health benefits across the life course (3).  

Unfortunately, few children in developed countries are sufficiently active to reap these benefits 

(4, 5) and this high prevalence of inactivity suggests that promotion efforts are paramount for 

public health. 

Logically, school-based and home-based physical activity environments are the most 

salient to target in promotion initiatives for children. School-based initiatives have shown some 

efficacy in behavior change (6, 7), but there is clearly a need to promote physical activity within 

the family unit. Children spend considerable time within the care of their parents, and indeed 

parents appear to be the ‘gatekeepers’ of physical activity during family time (8, 9). 

Unfortunately, physical activity interventions focused on the family are limited and have resulted 

in negligible changes (10);  a recent review of family interventions reported low success in 

producing behavior change (11).  

Effective interventions are likely dependent on a sound theoretical understanding of the 

potential determinants of a behavior (12, 13). Thus, a better understanding of parental influence 

on child physical activity may inform the design and success of family interventions in the future 

(14). Such influence has received considerable research attention and is acknowledged as one of 

the drivers of physical activity levels among 12-17 year olds (15). Rhodes and Quinlan (11), for 

example, identified 15 reviews on this particular topic. Parental influence generally includes two 

basic factors:  parental role modeling (performing physical activity themselves) and parental 

support (facilitation of child physical activity), although parental attitudes about physical activity 
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and parenting styles and family cohesion have also received limited research attention (11). Of 

these factors, parental support has the most consistent and robust evidence as a correlate of child 

physical activity (8, 16-22). For example, in a recent meta-analysis (23), parental modeling was 

weakly associated with child physical activity (summary r = 0.16, 95% CI .09-.24) while the 

parental support relationship was medium in size (summary r = 0.38, 95% CI .30-.46). Thus, 

attention to parent support as a means to changing youth physical activity appears important for 

successful family-based intervention. 

Parental support is a collection of behaviors with its core components being 

encouragement (e.g., providing information and pressure to be active), logistical support (e.g., 

facilitating physical activity, signing children up for activities, transportation to activities), and 

co-activity (i.e., parent-facilitated support via activity together and not mere modeling) (24-27). 

All of these support behaviors have been established as correlates of child physical activity with 

no clear support behavior that is more important than the other (16, 21, 27, 28). Still, despite the 

overwhelming evidence for the importance of these parental support behaviors for child physical 

activity, few studies have contributed to our understanding of these behaviors. Previous research 

has produced mixed results as to whether attitudes about the benefits/importance of child activity 

is a predictor of parental support; most other predictors, such as parental enjoyment of physical 

activity, social capital, gender of parent, age of parent, parental ethnicity, income, resources, 

safety, parental education and perceptions of child competence, have produced either null or 

small effects (14, 26, 29-31).   

An alternate approach to understanding parental support of child physical activity, 

undertaken by Rhodes and colleagues (32), was to apply a behavioral theory focused on parental 

support as a behavior onto itself with specific motives and barriers. Specifically, parental support 
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was examined as an outcome in a theory of planned behavior framework (33). This theory 

suggests that the proximal determinant of behavior is one’s intention to perform that behavior 

and intention is predicted by attitude (evaluation of the behavior), subjective norm (perceived 

social pressure), and perceived behavioral control (ease/difficulty of performing the behavior). 

Additionally, perceived behavioral control may influence behavior directly to the extent that the 

behavior in question is not completely under one’s volition (33). Commensurate with the model, 

intention to provide parental support was predicted by attitudes about support with a large effect 

size. Attitudes about the general benefits of child physical activity were not associated with 

intentions to provide parental support. By contrast, the strongest predictor of child physical 

activity, in the large effect size range, was control over support (32).  

These findings suggest there may be utility to understanding support as a behavior with 

distinct motives unto itself in order to designate targets for intervention. Thus, targeting control 

over support behaviors and attitudes about support would seem important. Nevertheless, the 

study was limited by a cross-sectional design that can evaluate between-participant correlates of 

behavior but does not allow for the prediction of within-participant change in support behaviors 

and child physical activity. Analysis of change in physical activity can shed insight on factors 

that may be important during interventions (34-36). Furthermore, Rhodes and colleagues (32) did 

not separate the affective (enjoyable) component from the instrumental (useful) component in 

their attitude measure. Research in the physical activity domain has shown considerable 

distinction between these two attitude components (37, 38), and it seems likely that the affective 

component of parental support may be a more important predictor of support intention/behavior 

than the instrumental component. Indeed, the instrumental component of support is likely to be 

highly advocated by parents much like parental attitudes about child physical activity (31). 
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Finally, all prior research on the correlates of parental support, to our knowledge, has focused on 

support behavior as an aggregate of encouragement, logistic and co-activity behaviors or a 

general support construct. Given that these behaviors are distinct, it may be prudent to evaluate 

separate models of each type of support behavior to examine whether differences exist in their 

respective antecedents. For example, encouragement may be less dependent on control than 

logistical support and co-activity behavior, where a parent has to be present or have access to 

appropriate resources to support a child activity at a particular time.  

Therefore, the purpose of this study was to advance prior research by Rhodes et al. (32) 

by modeling specific parental support behaviors of encouragement, logistical support, and co-

activity within an adapted theory of planned behavior framework that included a multi-

component conception of attitude across two six-month waves of longitudinal data. We 

hypothesized that 1) parental control over support and intention to support would predict both 

between-participant differences and within-participant changes in support behavior and these 

parental support behaviors would mediate parental support cognitions and mothers’ perceived 

child physical activity, and 2) affective attitudes about support would be a stronger predictor of 

intention than instrumental attitudes. We also explored whether the type of support behavior 

moderated the findings, and speculated that logistical and co-activity support behaviors may 

have larger perceived behavioral control and support behavior relationships than encouragement 

behavior.  

Method 

Study Design and Participants  

A national Canadian online panel survey was conducted via a hired vendor, Vision 

Critical, in January, 2013 followed by follow-up surveys in August, 2013 and, January, 2014.  
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The research team was not involved in the selection and the data collection process of 

participants. Instead, Vision Critical has a consumer online panel database of approximately 

110,000 people who agree to answer surveys in return for small gifts. The original aim for data 

collection was to assess the “Bring Back Play” campaign launched by ParticipACTION. ‘Bring 

Back Play’ was an ongoing national (Canadian) promotion campaign launched before the 

assessments (March, 2012); the campaign was delivered through television and digital media. 

The objectives of the campaign were to highlight the importance of active play as a source of 

physical activity and to provide parents with some ideas on how to reduce the barriers to their 

child from playing more often. Further information about the Brick Back Play campaign can be 

found at http://www.participaction.com/get-moving/bring-back-play/. 

The target population of the Bring Back Play campaign was mothers of children aged 5 to 

13 years. Mothers also often represent the key respondent in family-based physical activity 

initiatives (10, 39) so they were chosen to represent the family unit (instead of fathers) in this 

survey. Children/tweens are also more likely to require active support from their parents than 

adolescents who can navigate transportation and leisure-time activities by themselves or with 

their peers supporting the limiting of age from 5 to 13 years of age (8). 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. Of the 1,253 

participants surveyed in time-one (January, 2013), 724 (58%) returned to respond to the survey 

in time-two (August, 2013) and 452 (62% from time 2; 34% from time 1) returned to respond in 

time-three (January, 2014).  

Measures 
As part of the measurement of the social cognitive constructs, physical activity for children 

and adolescents was defined as daily activity of at least 60 minutes of moderate-to-vigorous-
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intensity accumulated throughout the day as per Canadian guidelines (40). It was described that 

children can be physically active in sports, school activities, playing with friends, or walking to 

school. Physical activities 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 skating, skateboarding, soccer, basketball, and football were provided. 

When parents had more than one child within the 5-13 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 questions in time one 

and reminded of this referent in subsequent assessments. 

Parental support of these physical activities was broken into three separate series of 

questions. Participants were asked about 1) encouragement of child sport and physical activity, 2) 

driving or providing transportation for their child to engage in sport or physical activity, and 3) 

playing sport or engaging in physical activity with their child. 

 Attitude about child support of physical activity. Two items, based on Rhodes et al. (32), 

were adapted to each of the “encouragement,” “logistical support” and “co-activity”  behaviors 

respectively.  The items were based on the direct assessment technique for measuring attitude in 

the theory of planned behavior (41) and included one item for instrumental (i.e., beneficial) and 

affective (i.e., enjoyable) properties of an attitude and phrased as performing each respective 

support behavior for physical activity most days of the week (e.g., encouraging my child to do 

physical activity most days of the week would be beneficial). The items were evaluated on a 5-

point Likert-type scale from strongly agree (5) to strongly disagree (1). 

 Perceived behavioral control over child physical activity support. This was assessed 

using two items recommended by Ajzen (41) as direct measures of perceived behavioral control 

with a phrase that holds motivation constant (i.e., if I wanted to) in order to attempt to account 
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for any confounds in perceived ability versus perceived willingness (42). The items were adapted 

to each of the “encouragement,” “logistical support” and “co-activity” behaviors respectively 

(i.e., two items per support model).  For the first item, participants were asked how easy (5) or 

difficult (1), on a 5- point scale, they thought it would be to engage in the support behavior most 

days of the week, while the second item asked participants how confident they were that they 

could do the support behavior, from very confident (5) to not at all confident (1) (e.g., If I wanted 

to, I am confident I could encourage my child to do physical activity or play sports most days of 

the week). Reliability of the two item measures was acceptable for time 1 (encouragement α = 

.77; logistical support = α = .86; co-activity α = .80) and time 2 (encouragement α = .74; 

logistical support = α = .87; co-activity α = .80) assessments. 

 Intention to provide support for child physical activity. Intention was measured in a 

format suggested by Ajzen (41) and previously validated in the physical activity domain for 

assessing parental support behavior (32).  Like the attitude and perceived behavioral control 

items, intention was adapted to each of the “encouragement,” “logistical support” and “co-

activity” behaviors respectively.  The item followed the phrase “In the next six months, I intend 

to….(insert support behavior description)”, evaluated on a 5-point Likert-type scale from 

strongly agree (5) to strongly disagree (1) (e.g., In the next six months, I intend to encourage my 

child to do physical activity or play sports most days of the week). 

Parental Support Behavior. Commensurate with the three separate support behaviors, 

participants were asked about the frequency they: (1) encourage [their] child to participate in 

physical activity or play sports? (2) play outside with [their]  child or do physical activity with 

[their] child? and (3) drive or provide transportation to a place [their] child can do physical 

activity or play sports? Responses were scored as 1 (never/rarely), 2 (about once a month), 3(1-2 
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times per week), 4 (most days), and 5(daily). 

Mother-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 identical to the instrument from Rhodes et al. (32) and uses a similar scoring format 

to the Behavioral Risk Factor Surveillance Survey Instrument (43), Health Behaviour of School 

Aged Children Survey (44), LSI index of the Godin Leisure-Time Exercise Questionnaire (45, 

46), and the International Physical Activity Questionnaire (47); but it is framed to correspond 

with contemporary child physical activity guidelines (40).  

Analysis Plan 

Data were analysed in SPSS 20 (SPSS Inc., Chicago, IL, USA) and AMOS Graphics 20. 

Descriptive statistics and bivariate correlations of all variables were computed. Furthermore, 

correlations among family demographics (e.g., age of child, family income, sex of child), 

campaign awareness and support behaviors and physical activity were examined. A structural 

equation model using maximum likelihood estimation was created to test the hypothesised model 

structure. Specifically, in accordance with the theory of planned behavior (33), demographic 

variables with an association between support behaviors or physical activity were modeled as 

antecedents of the two attitude constructs (instrumental, affective) and perceived control to 

provide child physical activity support, and these constructs were modeled as antecedents of 

intention to support child physical activity. Intention and perceived control were modeled with 

direct effects upon support behavior and this was subsequently modeled as an antecedent of child 

physical activity behavior.  With the two item perceived behavioral control construct, the first 

item was fixed to 1.0 in order to create a metric scale, and all specific item error terms were freed 



Parental Support of Child Physical Activity 11 
 

for estimation. With the single-item measures, the error variance was fixed to allow for an 

estimate of the inherent measurement error. This procedure followed a one minus the proposed 

reliability format (48). This approach provides for a reasonable estimate of how the indicator 

may perform if multiple items were available that had fair reliability. Providing some constraint 

to the measurement model is advantageous over assuming zero error (such as ordinary least 

squares multiple regression analyses). Using prior theory of planned behavior research (49) and 

the prior parental physical activity support model (32) as a guide, attitude items were fixed at 

20% error, and intention was fixed at 15% error, while behavior was fixed to 35% error, which is 

commensurate with typical reliability estimates for this type of self-report measure.(47). 

To examine how changes in the cognitions were associated with changes in 

behavior over six months, a cross-lagged model structure was employed where cognitions at six 

months (Time 2) were controlled for baseline values (Time 1), and behavior at the end of the 

second 6-month time (Time 3) was controlled for behavior at Time 2. These structural equation 

models were estimated for each support behavior separately (encouragement, logistical support, 

co-activity).  

To examine whether the three models for each support behavior were similar or different, 

each structural path of the estimated model for one type of support was fixed to be equivalent to 

one of the other support models. For example, co-activity was fixed to the parameters of 

encouragement and the constrained and freed fit between these models was compared.  

Model fit was assessed with several indices. As recommended for all structural 

equation models, the χ2 test was used to test absolute model fit and the χ2 difference test was used to 

assess fit of the nested models that compared the various support behaviors. In addition, model 
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fit was assessed with the Comparative Fit Index (CFI; acceptable fit: > 0.95) and the Root Mean 

Square Error of Approximation (RMSEA; acceptable fit: < 0.06) (50).  

Results 
 
 
Participant Characteristics 

 Table 1 details the available baseline demographic and behavioral information of the 

mothers in the sample. Congruent with the regional stratification in the sample, data represents 

diversity of Canadian demographics (51). Mothers reported an average of 1.6 children with an 

equal sex distribution; and education, income, and employment reflected national averages (52). 

In terms of physical activity, 47.2% of mothers reported their child were meeting national 

guidelines which is consistent with other work showing that the majority of Canadian parents 

believe their children are meeting the guidelines (53). 

Structural Equation Models of Parent Physical Activity Support Behaviors 

Examination of the support behaviors and physical activity by family demographics and 

campaign awareness showed that child age and family income were significant (p <. 01), while 

number of children, sex of the child, mother’s education, employment status, and campaign 

awareness were not related (p > .05). Thus, child age and family income were added to the main 

analyses as antecedents of the theory of planned behavior. All outcome variables showed normal 

distribution (54). In our analyses to examine the pattern of missing data across the demographic, 

theory of planned behavior and behavioral variables showed that missingness from time 1 to time 

2 was related (p < .01) to the age of the child referent (r = -.12) and household income (r = .10), 

where mothers of younger children (follow-up age M = 7.64, SD = 4.16; missing to follow-up 

age M = 6.72, SD = 3.76) and of lower income (follow-up > $75000 = 58%; missing to follow-

up > $75000 = 48%) were less likely to return for the assessment at time 2.  No theory of 
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planned behavior variables or behavioral variables were related to missingness from time 1 to 

time 2 and no variables were related to missingness from time 2 to time 3.Thus, these data were 

considered Missing-At-Random (MAR: i.e., the probability of missing a particular data point at 

6-months is not related to its particular value, but can be dependent upon other variables) (55).  

Because the MAR data may lead to biased estimates, Full-Information-Maximum-Likelihood- 

estimation (FIML) was used in our structural equation models. FIML provides unbiased 

parameter and standard error estimates and fit statistics under MAR conditions and represents 

one of the most powerful analysis methods for handling missing data when compared to 

alternative options such as imputation algorithms (56, 57).   

Descriptive statistics and bivariate correlations of the main constructs in the child 

physical activity support models can be found in Table 2. All theory of planned behavior 

constructs showed significant (p < .01) correlations with intention and the three parental support 

behaviors, generally in the medium- sized range (58). Intention to support and perceived control 

over support were subsequently correlated with child physical activity on both occasions: time 1 

to time 2 and time 2 to time 3, yet the attitude constructs showed mixed findings (5 out of 6 

significant correlations time 1 to time 2; 2 out of 6 significant findings time 2 to time 3).  All 

three support behaviors were related (p < .01) to mother perceived child physical activity in the 

medium-sized range (58). Of note, encouragement behavior (time 2 M = 3.85, SD = 0.95; time 3 

M 3.62, SD = 1.04) was significantly (p < .01; d > .60) higher than both logistical support (time 

2 M = 2.98, SD = 1.13; time 3 M 2.91, SD = 1.19) and co-activity behavior (time 2 M = 2.97, SD 

= 1.13; time 3 M 2.59, SD = 1.05) within each time-point. Logistical support was also 

significantly (p < .01; d = .27) higher than co-activity at time 3 but the behaviors were not 

different at time 2. 
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 The main analyses featuring the structural equation models resulted in a modest fit of 

these data for encouragement [c2 (85) = 348.10; p < .01; CFI = .95; RMSEA = .05], logistical 

support [c2 (85) = 430.04; p < .01; CFI = .95; RMSEA = .06], and co-activity behavior [c2 (85) = 

343.08; p < .01; CFI = .96; RMSEA = .05]. An examination of whether child age and family 

income provided any additional direct effect on intention after controlling for attitude and 

perceived behavioral control was not significant (encouragement Dc2 (2) = 1.40, p > .01; 

logistical Dc2 (2) = 6.36, p > .01; co-activity Dc2 (2) = 8.66; p > .01). Similarly, both child age 

and family income did not add directly to explaining child physical activity after accounting for 

encouragement and logistical support behavior, and only 1% additional variance was accounted 

for by freeing the path from income to physical activity (standardized effect = .15) after 

controlling for co-activity in time 2 (encouragement Dc2 (2) = 6.17; logistical Dc2 (2) = 4.01, p > 

.01; co-activity Dc2 (2) = 13.68; p < .01). By contrast, age and income explained 5%, 10%, and 

3% additional variance in encouragement, logistical support and co-activity respectively after 

controlling for intention to support and perceived behavioral control (encouragement Dc2 (2) = 

30.70; p < .01; logistical Dc2 (2) = 67.22, p < .01; co-activity Dc2 (2) = 25.31; p < .01).  

Furthermore, a test of discriminant validity for the two types of attitudes, following the 

suggested approach by Anderson and Gerbing (59), showed that the two-component 

conceptualization of affective and instrumental attitude was superior in fit to a single attitude 

construct  (encouragement Dc2 (2) = 182.41; p < .01; logistical Dc2 (2) = 105.75; p < .01; co-

activity Dc2 (2) = 187.95; p < .01).  

The factor loadings for the latent perceived behavioral control variable were large and 

significant for the purported constructs, ranging from .74 to .91 across the models. The structural 

model is detailed in Figure 1 with the freed direct paths from child age and family income to 



Parental Support of Child Physical Activity 15 
 

each of the three support behaviors at time 2. The model structure allows for both a between-

participant examination of the theory of planned behavior model from time 1 to 2 (top) and an 

analysis of change accounting for within-participant variability in the analysis from time 2 to 3 

(bottom). For the between-participant model, child age was not related to attitudes or perceived 

behavioral control about encouragement or logistical support, but it had direct effects (p < .01) 

on all constructs for co-activity (instrumental attitude standardized effect = -.20; affective 

attitude standardized effect  = -.12; perceived behavioral control standardized effect = -.19). 

Family income, however, only had an effect (p< .01) on perceived behavioral control over 

logistical support (standardized effect = .12). Instrumental attitude (encouragement standardized 

effect = .12; logistical support standardized effect = .16), and perceived behavioral control of 

support (encouragement standardized effect = .62; logistical support standardized effect = .74; 

co-activity standardized effect = .78) predicted intention significantly and cumulatively 

explained 57-77% of its variance. Perceived behavioral control, however, was the dominant 

predictor with a large effect size. Parental support behavior was subsequently predicted by age of 

the child (encouragement standardized effect = -.16; logistical support standardized effect = -.22; 

co-activity standardized effect = -.13), family income (encouragement standardized effect = .14; 

logistical support standardized effect = .24; co-activity standardized effect = .12), intention 

(encouragement standardized effect = .21; logistical support standardized effect = .54; co-activity 

standardized effect = .17) and perceived behavioral control of support (encouragement 

standardized effect = .50; co-activity standardized effect = .58), explaining 42-59% of its 

variance. Consequently, perceived behavioral control, but not instrumental attitude, also had a 

significant (p< .01) indirect effect on parental support (encouragement standardized effect = .14; 

logistical support standardized effect = .42; co-activity standardized effect = .13) through 
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intention, and intention (encouragement standardized effect = .15; logistical standardized effect = 

.24) and perceived control (encouragement standardized effect = .40; logistical support 

standardized effect = .18; co-activity standardized effect = .36) had significant (p < .01) indirect 

effects on child physical activity via support. Interestingly, for co-activity support, child age had 

indirect effects through attitudes and perceived behavioral control on intention time 1 

(standardized effect = -.18), co-activity time 2 (standardized effect = -.14), and physical activity 

time 2 (standardized effect = -.14). 

For the within-participant analysis of change model, affective attitude (encouragement 

standardized effect = .18; logistical support standardized effect = .12; co-activity standardized 

effect = .12), and perceived behavioral control of support (encouragement standardized effect = 

.55; logistical support standardized effect = .65; co-activity standardized effect = .66) predicted 

change in intention significantly, along with instrumental attitude for logistical support behavior 

only (standardized effect = .14). Like the between-participant model, perceived behavioral 

control, was the dominant predictor with a large effect size. Change in parental support behavior 

was subsequently predicted by intention (encouragement standardized effect = .31; logistical 

support standardized effect = .15; co-activity standardized effect = .24) but not perceived 

behavioral control of parental support (p > .05). Perceived behavioral control, but not attitude, 

also had a significant (p < .01) indirect effect on support (encouragement standardized effect = 

.17; logistical support standardized effect = .12; co-activity standardized effect = .15) through 

intention but intention and perceived control did not have indirect effects on child physical 

activity via parental support (p > .05). By contrast, child age had significant (p < .01) indirect 

effects through time 1 theory of planned behavior constructs onto intention time 2 (standardized 



Parental Support of Child Physical Activity 17 
 

effect = -.15), co-activity time 3 (standardized effect = -.15) and physical activity at time 3 

(standardized effect = .14) for co-activity behavior.  

 Comparison of each parental support model through the nested analysis is presented in 

Table 3. Some noteworthy differences were present in the between-participant analyses and the 

theory of planned behavior model. Specifically, child age for co-activity had consistently larger 

correlations with theory of planned behavior constructs than encouragement or logistical support 

(p < .01) and the income and perceived behavioral control and income and parental support 

relationship was larger for logistical support than encouragement or co-activity (p <.01). The 

path from perceived behavioral control over parental support to intention was significantly (p < 

.01) larger for co-activity than encouragement and the path from perceived behavioral control to 

parental support behavior was larger (p < .01) for both encouragement and co-activity compared 

to logistical support. By contrast, the path from intention to parental support behavior was larger 

for logistical support compared to both co-activity and encouragement. Encouragement also had 

a larger correlation with child physical activity than both logistical support and co-activity. The 

within-participant analysis of change model had no moderators to predict parental support 

behavior. 

Discussion 

Child physical activity participation is low and parental support of child physical activity 

has been well-established as an important family-level correlate (23). Despite this reliable 

evidence for the importance of parental support in regular child physical activity, little research 

has been conducted to understand its antecedents. The purpose of this study was to advance prior 

research from Rhodes et al. (32) by modeling specific parental support behaviors of 

encouragement, logistical support, and co-activity within an adapted theory of planned behavior 
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framework that included a multi-component conception of attitude across two six-month waves 

of longitudinal data and controlled for relevant family demographics. The models fit our data 

moderately well and allowed for both a between-participant prediction of support and parent-

perceived child physical activity behavior six-months after the initial cognitions were assessed as 

well as an analysis of change in these behaviors across six months. Taken together, the results 

yielded insight into the potential antecedents of these parental support behaviors which should  

inform future family-level intervention efforts. 

First, we hypothesized that the adapted theory of planned behavior model would predict 

both between-participant differences and within-participant changes in parental support behavior. 

This hypothesis was generally supported. The models explained between 33-55% of the three 

support behaviors between-participants. The explained variance is similar to that of Rhodes et al. 

(32) and higher than typical health research using the theory of planned behavior (49). The 

discrepancy in these findings may be from the correction procedures for the attenuation from 

measurement error (thus inflating variance estimates) or from the more circumscribed behavior 

of support compared to general physical activity. The three support behaviors, commensurate 

with previous research (24-27), subsequently predicted child physical activity as hypothesized; 

additionally, perceived control predicted parental support/intention. Thus, perceived control over 

parental support and intentions to support show a connection to both parental support behavior 

and child physical activity through parental support behavior between-participants. Interestingly, 

although the theory of planned behavior was effective at predicting these parental support 

behaviors, it was unable to account for the relationship between child age or income and parental 

support.  Instead, the relationships between demographics and physical activity were generally 

mediated by support behaviors, suggesting that maternal support may be the primary 
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intermediary between family demographics and child physical activity. Still, child age and 

income explained an additional 3-10% of the variance in the three parental support behaviors 

over the theory of planned behavior and did not provide much evidence for indirect effects via 

attitudes and perceived behavioral control. Only co-activity behavior and younger aged children 

showed a significant indirect effect through the theory of planned behavior as hypothesized (33). 

Furthermore, when the model was applied to predict parental support behavior change, 

the effectiveness of the model decreased considerably. Intention and perceived behavioral 

control, indirectly through intention, were still significant predictors of each support behavior, 

but the effect sizes were reduced to explaining between 3-9% of support behavior change. This is 

very similar to meta-analysis results of the theory of planned behavior and physical activity 

change (49). The analysis of change results also showed smaller effects for parental support 

behaviors on change in child physical activity than the between-participant effects, and 

unfortunately, the theory of planned behavior variables did not have indirect effects of a 

meaningful magnitude on these changes. Thus, our model was not able to show whether the 1-

4% explained variance in child physical activity changes from parental support was due to 

mediated changes in intention to support or perceived control over support.  

Considering these findings for future family-level physical activity interventions, one 

helpful way to evaluate these differences may be to think of the between-participant results as 

the upper-bounds of the potential effects, while the analysis of change results represent the lower 

bounds of its effectiveness (60). The lowered results in the analysis of change may be partly 

from strong behavior stability coefficients (.74 - .87) across time; parents changed their 

behaviors very little across six-months. Nevertheless, analysis of change results are likely an 

important factor to consider for intervention implications because it maps to the aims of behavior 
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change within individuals (34). Clearly, the theory of planned behavior model had utility in 

understanding parental support behavior, child physical activity behavior, and support behavior 

change but its overall utility in understanding child physical activity change is yet to be fully 

determined.  

Our second hypothesis concerned whether the distinction between affective and 

instrumental attitudes about support would contribute to the model. Based on a growing body of 

literature showing the importance of affective attitudes over instrumental attitudes  (38, 61) we 

hypothesized that affective attitudes about support would be a stronger predictor of intention 

than instrumental attitudes. Our results clearly supported the two-component structure for 

attitudes across all three behaviors, but the effectiveness of the two-attitude constructs appeared 

to differ in the between-participant intention prediction and analysis-of-intention change 

prediction models. Generally, instrumental attitudes predicted the differences in intention 

between participants, yet affective attitudes predicted changes in intention across the sample over 

time. Regardless of these differences, both attitude constructs were extremely overshadowed by 

the role of perceived behavioral control over support. In both types of analyses (between-

participant, analysis-of-change) and across all three support behaviors, perceived control was the 

dominant predictor with large effect sizes while attitudes vacillated between trivial to borderline 

meaningful effects (58, 62).  

The results in these data differ from the prior research conducted by Rhodes et al. (32) 

because attitude was a much larger predictor of intention in that study. Still, when the overall 

indirect and direct effects of perceived behavioral control (which had a large direct effect on 

behavior in Rhodes et al. 2013) are considered, the results between these two studies clearly 

support the dominant importance of control when understanding parental support behaviors. 



Parental Support of Child Physical Activity 21 
 

From an intervention perspective, past family-based initiatives have tended to focus on attitudes, 

awareness, or information about physical activity opportunities (10, 11) that do not directly 

address the socio-ecological control aspects faced by many parents (31, 63, 64). There is some 

evidence that increasing the self-regulatory abilities of parents for physical activity time with 

planning may hold utility (39) but many parents likely face real barriers for physical activity that 

may exceed an individual focus on self-regulation, as evidenced by the positive relationship 

between income and parental support even after controlling for the theory of planned behavior. 

Family composition may play an important role in control over support behaviors. This may 

include the role of fathers, single-parent households, multi vs. single- child households, other 

family members (e.g., grandparents, aunts) living in the household and requires future study. 

Furthermore, social support at a community collective (e.g., parent-shared transport, grandparent 

support), environmental support (e.g., community programs, availability and access), 

occupational support (e.g., employee consideration for family physical activity time), and policy 

support (low-cost and available physical activity programs) are all likely needed to improve 

supporting child physical activity (31, 63).  

Finally, we explored whether the type of support moderated the findings. We 

hypothesized that logistical support and co-activity behaviors would show larger effects between 

perceived behavioral control and parental support behavior than encouragement behavior.  This 

was based on the speculation that encouragement is less difficult than providing the time and 

resources that are needed for logistical support and co-activity; however, this hypothesis had 

mixed evidence. Encouragement had higher perceived control mean values than the other 

behaviors, and was more frequently enacted, and it was more dependent on perceived control 

than logistical support in our models. Furthermore, family income had a larger relationship with 
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perceived behavioral control and parental support behavior for logistical support compared to 

encouragement and co-activity. Still, no differences emerged during the analyses-of-change.  

Interestingly, child age was linked to the social cognitive and subsequent behavioral 

aspects of co-activity more than the other supports. Still the effect size for this difference was 

small and all types of support were performed more for younger children. This may be due to a 

waning interest in family activity compared to peers as children approach adolescence, 

differences in the types of activities between parents and older children, or changes in parental 

motivation for supporting physical activity across time (19). Overall, however, all three support 

behaviors have importance to child physical activity (24-27) and this was demonstrated in 

medium-large correlations within our between-participant results and small effect sizes 

predicting the analysis of child physical activity change. Encouragement had the largest 

correlation with child physical activity compared to logistical support and co-activity behaviors. 

The result may be from the much larger breadth that encouragement entails (arguably this could 

encompass the other two support behaviors) (65).  Furthermore, no obvious differences between 

the prediction of summer (time 2) and winter (time 3) support or physical activity was present, 

although logistical support was higher than co-activity during the winter. Logistical support may 

reflect the driving to and from facilities for indoor activities during winter while families may 

engage in co-activity outside as much as activities that require transportation during the 

Canadian summer. Interestingly, there was no significant variability between mother’s 

perception of child physical activity across winter and summer, which is a contrary finding to 

studies of overall child physical activity (66) and BMI (67).  Taken together from these data, the 

promotion of all three support behaviors appears prudent but encouragement behavior may be 
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the most critical/immediate support to focus on in interventions given its scope, and relationship 

with the 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 passive correlational design with 

considerable missing data between times 2 and 3 and several single-item indicators. Future 

experimental research with less participant loss to follow-up and potentially better measurement 

is needed to justify the proposed direction and size of the effects within the model. Second, the 

assessment of child physical activity via parent perception, may have social desirability bias, was 

not perfectly scale correspondent with the social cognitive measures (68), 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 for many hours per day. Future models that employ a more objective 

indicator (e.g., accelerometry) of child physical activity may be helpful over and above a proxy 

self-report measure. Our theory of planned behavior model also omitted the subjective norm 

construct and an examination of how norms may relate to parental support seems useful in future 

research. Finally, the sample used for this research showed generally strong representation of the 

Canadian population, but may not generalize to specific geographical locales, cultures, or fathers. 

Future research is needed to test the generalizability of these findings. 
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Figure Caption 

Path Model Predicting Maternal Support of Child Physical Activity and Parent Perceived Child 

Physical Activity Across 12 Months. Note: * = p < .01; Top coefficient = encouragement; middle 

coefficient = logistical support; bottom coefficient = co-activity behavior. 
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Table 1  
Demographic, Health, and Physical Activity Profile 
 
                             
Characteristic            N = 1253                    
 
Province 
% Alberta    10.5 
% British Columbia   12.7 
% Manitoba      2.9 
% New Brunswick     1.9 
% Newfoundland/Labrador    1.4 
% Nova Scotia       3.7 
% Ontario    35.4 
% P.E.I.      0.7 
% Quebec    26.0 
% Saskatchewan     4.8 
 
Demographic Profile 
Number of Children Mean (SD)   1.64 (0.79) 
Child Age Mean (SD)   7.11 (3.96) 
% of female children   48.6 
% Completed High School  96.0 
% Completed University  31.5     
% > $75,000 Household Income  54.0     
% Currently Employed   69.0 
% Urban Living    79.3 
 
Parent Perceived Past Physical Activity 
% Children Meeting Canada’s   47.2 
 Guidelines   
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Table 2 
Correlations among the Theory of Planned Behavior Constructs for Each Support Behavior and Child Physical Activity  
 
    2 3 4 5 6 7 8 9 10 11 12 M SD     Range            
              
1. Instrumental Attitude T1   
Encouragement  .62* .34* .39* .20* .08 .35* .34* .18* .20* .26* .08 4.00     1.00  1-5 
Logistical Support  .67* .40* .46* .24* .10* .45* .46* .33* .36* .25* .09 3.69 1.09 1-5 
Co-Activity   .64* .37* .42* .25* .15* .41* .36* .31* .33* .28* .18* 3.92 1.01 1-5 
 
2. Affective Attitude T1     
Encouragement   .40* .44* .30* .19* .37* .39* .32* .33* .41* .18* 3.76 1.01 1-5 
Logistical Support   .40 .45* .27* .13* .45* .49* .34* .39* .27* .11 3.43 1.09 1-5 
Co-Activity    .41* .46* .29* .18* .46* .40* .33* .38* .26* .20* 3.83 0.98 1-5 
 
3. Perceived Control T1     
Encouragement    .58* .34* .34* .37* .39* .54* .41* .32* .48* 4.08 0.87 1-5 
Logistical Support    .72* .33* .10* .32* .30* .58* .47* .36* .09 3.58 1.12 1-5 
Co-Activity     .71* .46* .21* .29* .31* .59* .56* .49* .26* 3.25 1.05 1-5 
 
4. Intention T1                   
Encouragement     .39* .23* .29* .32* .41* .48* .46* .31* 3.92 0.96     1-5       
Logistical Support     .41* .15* .38* .36* .53* .55* .46* .18* 3.52 1.21 1-5 
Co-Activity      .49* .18* .35* .38* .51* .60* .49* .23* 3.30 1.13 1-5 
 
5. Support Behavior T2       
Encouragement      .40* .18* .27* .44* .46* .53* .38* 3.85 0.95 1-5 
Logistical Support      .28* .32* .30* .47* 57* .61* .31* 2.98 1.13 1-5 
Co-Activity       .34* .27* .32* .56* .59* .63* .31* 2.97 1.13 1-5 
 
6. Parent Perceived Child Physical Activity Frequency T2    
Encouragement       .08 .11* .38* .27* .35* .59* 5.35 1.99 0-7 
Logistical Support       .06 .04 .16* .21* .32* .59*   0-7 
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Co-Activity        .09 .13* .28* .25* .27* .59*   0-7 
 
7. Instrumental Attitude T2         
Encouragement        .64* .27* .32* .24* .13* 4.01 0.97 1-5           
Logistical Support                  .66* .34* .46* .24* .10 3.58 1.11 1-5 
Co-Activity         .62* .34* .42* .23* .09 3.94 1.01 1-5 
 
8. Affective Attitude T2                                
Encouragement         .36* .41* .28* .11* 3.75 1.03   1-5         
Logistical Support         .39* .48* .26* .06 3.40 1.14 1-5 
Co-Activity          .41* .48* .32* .12 3.81 1.04 1-5 
 
9. Perceived Control T2           
Encouragement          .59* .38* .32* 4.17 0.82 1-5 
Logistical Support                    .72* .41* .21* 3.57 1.11 1-5 
Co-Activity           .72* .50* .24* 3.45 1.03 1-5 
 
10. Intention T2                        
Encouragement           .44* .29* 4.01 0.92     1-5       
Logistical Support           .49* .25* 3.52 1.23 1-5 
Co-Activity            .55* .23* 3.44 1.10 1-5 
 
11. Support Behavior T3             
Encouragement            .44* 3.62 1.04 1-5 
Logistical Support            .45* 2.91 1.19 1-5 
Co-Activity             .34* 2.59 1.05 1-5 
 
12. Parent Perceived Child Physical Activity Frequency T3        5.11 1.91 0-7 
               
* p < .01; Correlations not corrected for the attenuation due to error.
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Table 3. Structural Pathway Comparisons of the Three Support Behavior Models  
Between-Group χ2 Difference Estimates T1-T2 
Pathway   Encouragement/Co-Activity Encouragement/Logistical Co-Activity/Logistical 
Age -> IA   13.06*  ENC < CO-A  1.40    23.17*  CO-A > LOGIS 
Age -> AA   6.92*    ENC < CO-A  0.13    9.67*    CO-A > LOGIS 
Age -> PBC   26.87*  ENC < CO-A  26.87* ENC > LOGIS          60.85*  CO-A > LOGIS 
Income -> IA   0.47    4.57        8.15*    CO-A > LOGIS 
Income -> AA   0.56    1.44                            0.20 
Income -> PBC  14.20*  ENC < CO-A  22.74* ENC < LOGIS          58.76*  CO-A < LOGIS 
IA -> INT   0.91    0.65    2.15  
AA -> INT   0.01    0.45    0.65 
PBC -> INT   4.61    2.85    2.65 
Age ->Support   .00    7.89*   ENC < LOGIS 5.34      
Income -> Support  .12    13.54* ENC < LOGIS 8.08*   CO-A < LOGIS 
INT -> Support           0.71    13.07*  ENC < LOGIS 8.95*    CO-A < LOGIS 
PBC -> Support           4.94    33.60*  ENC > LOGIS         27.88*  CO-A > LOGIS 
Support -> PA          24.31* ENC > CO-A  38.45*  ENC > LOGIS 0.95 
 
Within-Group Change χ2 Difference Estimates T2-T3 
IA -> INT   1.21    5.55    1.75 
AA -> INT   0.21    0.15    0.05 
PBC -> INT   0.31    0.05    0.45 
INT -> Support   1.61    2.25   0.15 
PBC -> Support   0.41    0.45   0.05 
Support -> PA   2.41    0.05    3.15 
Note: * =  p < .01. IA = Instrumental Attitude; AA = Affective Attitude; PBC = Perceived Behavioral Control; INT = Intention; Support = Support 
Behavior; PA = Parent Perceived Child Physical Activity. ENC = Encouragement Support Behavior; LOGIS = Logistical Support Behavior; CO-A = 
Parent-Child Co-Activity Support Behavior. 
 


