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Abstract

Most studies of psychosocial and demographic correlates of physical activity (PA) have
examined relationships across various types of physical and social environments, rather than
within a specific environmental behavior setting.
Objectives: The objective of this study was to investigate correlates of PA in structured and
unstructured after-school recreation sessions.
Design: This study is cross-sectional.
Methods: School records, questionnaires, and anthropometry were used to obtain demographic
and psychosocial variables. Third and fourth-grade children (n = 230) from seven schools wore
Actigraph GT1M accelerometers up to six times per year during after-school programming.
Accelerometer data were processed to determine percentage of time in moderate-to-vigorous
PA (T scores, reflective of an individual child’s PA level relative to group mean, were computed
for each session and averaged across sessions). Pearson correlations, point-biserial
correlations, and mixed-model analyses were used to determine significant associations with PA
for each session type (structured and unstructured).
Results: For structured sessions, gender, PA barriers self-efficacy, and PA enjoyment were
significantly related to PA. For unstructured sessions, only gender was related to PA.
Conclusions: Despite equivalent opportunities to participate in active recreation, boys were
more active than girls, and children varied in PA level partly due to psychosocial factors. Our
results showed that PA self-efficacy and enjoyment explained variability in structured PA

sessions.
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Introduction

Physical activity is associated with numerous positive health outcomes in children and
adolescents.! Despite the myriad benefits of PA, many children do not accumulate amounts of
moderate to vigorous PA sufficient to meet current guidelines.? Furthermore, PA tends to
decline from childhood to adolescence, so youth may decrease over time from already
insufficient amounts.?*

Understanding the correlates and determinants of PA is important for public health
efforts seeking to increase or maintain PA behaviors of children and adolescents. Some non-
modifiable correlates (e.g., age) are useful to identify intervention target populations. Modifiable
correlates (e.g., enjoyment) can be useful for intervention development. Currently, much is
known regarding correlates of child and adolescent PA, and several excellent reviews are
available in the literature.®*° Self-efficacy, one’s confidence to perform a specific behavior
(e.g., being physically active), and enjoyment, the degree to which one finds PA to be pleasant,
are consistently identified PA correlates in youth.> Opportunities to be active, parental (social)
support for PA and direct parental help for PA have also been previously identified as related to
youth PA2

Most correlate studies, however, have focused on multi-day or habitual (free living)
PA.5" Habitual PA is important, but correlate studies investigating links between psychosocial
variables and habitual PA may be biased by confounds such as socioeconomic status that could
influence the type and amount of environmental opportunities for physical activity. An ecological
framework® looks not only at intrapersonal (biological and psychological) factors, but also
interpersonal, cultural, organizational, physical environmental, and policy factors to explain or
predict behavior. Such a framework suggests that a child’s PA is a function of multi-level
environmental opportunities for participation and individual-level determinants of taking
advantage of such opportunities. Compared to the robust literature using habitual PA

measurement, fewer studies have assessed psychosocial and demographic correlates of PA



when children have apparently equal micro-level environmental participation opportunities.®
Discrete PA behavior settings, such as school recess and recreation sessions held at after-
school programs, provide examples of micro-level environments and could be examined to
reveal less biased relationships between psychosocial and demographic variables and PA
participation. Previous research has shown that some after-school programs contribute around
one third of the moderate-to-vigorous PA needed to meet daily recommendations in attending
kids, and after-school time is generally seen as a time conducive to PA participation.™
Identifying PA influences within such settings may help identify psychosocial attributes to be
targeted through interventions promoting 60 minutes of daily PA. The purpose of this study was
to investigate the psychosocial and demographic correlates of PA in structured and unstructured
after-school recreation sessions (e.g., periods when children played outside, did sports or
physically active games). We hypothesized that those children with higher levels of PA task and
barriers self-efficacy, PA enjoyment, perceived PA opportunity, and perceptions of habitual PA
would be more physically active in after school recreation sessions. We hypothesized that after-
school PA would be influenced by gender and weight status, and further hypothesized that

correlates of PA would differ by session type (i.e., structured or unstructured).

Methods

This study includes secondary data analyses from third- and fourth-grade children (N =
230) attending one of seven after-school programs in the Healthy Opportunities for Physical
Activity and Nutrition (HOP’N) After-School Project. HOP’N was a three-year randomized
controlled trial, with a primary purpose to prevent obesity through staff training, increased
opportunities for PA and healthful eating, and an educational curriculum delivered in the after-
school setting. The present study is cross-sectional, assessing associations between
psychosocial/demographic variables and PA in 140 active recreation sessions of the fourth-

grade group, within each observation of after-school programs (three control sites and four



intervention sites) over three years. Children’s parents signed a consent form prior to data
collection, and children assented to participate. This study was approved by the USD 497
research committee and the IRB at Kansas State University.

Height and weight measurements were obtained from children by trained research
assistants, and used to compute body mass index (BMI) percentiles as described previously.™
Children with a BMI exceeding the 85" percentile were classified as overweight. PA was
objectively measured using Actigraph GT1M uniaxial accelerometer-based monitors (Shalimar,
FL), storing count data in 30-s epochs, as previously reported.’® Briefly, research assistants
travelled to each site to collect PA data during six days per academic year, over three years
(2005-2008). Participating children wore Actigraph monitors for the whole after-school day.

During after school program time (typically 2 hr), research assistants recorded fourth-
grade group activities as sessions (activity the majority of children were doing) in a customized
log book, noting each session’s start/stop times. Sessions were coded into these categories: 1)
Active recreation; 2) Enrichment; 3) Academic time; 4) Non-active recreation; and 5) Snack.
Active recreation sessions averaged 25 minutes in duration, with 18 children per session.
Active recreation predominantly took place in gymnasiums or outside playgrounds, and were
coded as structured (N = 72) for games or group activities (e.g., basketball), or as unstructured
(N =68). Unstructured sessions allowed children access to sport and playground equipment for
use at children’s discretion. After school programs always offered at least one active recreation
session per day, and research assistants coded separate sessions for cases where structured
and unstructured sessions were contiguous to each other. Upon program day ending, all
Actigraphs and logs were returned to the laboratory for downloading and storage.

Accelerometer count data for each child in each session were processed to determine
percentage of session time spent in moderate-to-vigorous PA (= 4 metabolic equivalents). The
age-specific counts per minute threshold (divided by two for 30-s epoch) for four METs was

derived from Freedson and colleagues’ equation.” Session codes (as listed above), session



start/stop times, child attendance, and start/stop of accelerometer wear times were used to
ensure only data of attending children wearing monitors were analyzed. Because we examined
variability in PA under controlled conditions, data were included only if youth were present for
the whole session. The percentage of session time spent in moderate-to-vigorous PA was
computed for each session to control for variability in session length. These percentages were
then converted to T-scores to reflect the child's activity level in a session, relative to the group
mean.’ The group mean T-score is 50, with a standard deviation of 10 for each session at each
school, and individual children then get a T-score that shows how they compare to the group
mean for each session. This use of T-scores controls for variability by session and site in the
type and intensity of activity performed, allowing relative comparisons among children. Each
child’s collection of T-scores was averaged across sessions of participation, providing one PA
variable per child. At least two sessions of active recreation were required for a child’s data to
be included in the final analyses.

Gender, ethnicity, and socioeconomic status were obtained from school records.
Psychosocial variables were measured via questionnaire during after-school program time at
the academic year’s beginning and end. Both scores for each individual were averaged to
provide a single score for analysis. Parents were sent questionnaires to complete at home, and
children completed questionnaires as a group at the after-school site. Following a script,
instructions and questions were read aloud to all children, with a poster board displaying written
definitions and example questions. PA task self-efficacy was assessed with one item: “How
sure are you that you can do physical activity 60 minutes each day?” Children responded on a
three-point scale: Not sure at all - Somewhat sure — Very Sure. PA barriers self-efficacy was
assessed with four items (Cronbach’s a = .64): e.g., “How sure are you that you can be
physically active, no matter how tired you may feel?” Children responded on a three-point scale
as above. PA enjoyment was assessed with two items (Cronbach’s a = .72): “I enjoy the

different kinds of physical activities or sports offered at the after-school program” and “I think the



types of physical activities or sports offered at the after-school program are fun.” Children
responded on a three-point scale: Yes — Don’t know — No. Perceived opportunity for PA was
assessed with two items (Cronbach’s a = .49): “There are a lot of chances for kids to get
involved in physical activity at the after-school program” and “We are satisfied with the physical
activities or sports offered at the after-school program.” Children responded on a similar three-
point scale. Perceived habitual PA was assessed using a two-item screener.’?> Scores were
averaged and dichotomized into meeting PA guidelines (60 minutes PA >5 days/week) or not.
Parental social support for physical activity was assessed with five items' (Cronbach’s a = .83):
Parents responded on a six-point scale from never to daily. To accommodate different scales
among variables and potential problems from multi-collinearity, psychosocial variables were
standardized by taking each variable score minus the mean and dividing by the standard
deviation.

Descriptive statistical analyses were performed using SPSS (version 15.0; Chicago, IL).
Inferential statistical analyses were performed using SAS (version 9.2; Cary, NC). Analogous to

1415 separate session-specific Pearson correlations (and

the methods of Trost and colleagues,
point-biserial correlations) were used to assess the unadjusted associations between
demographic and psychosocial variables and mean PA T-score. Session-specific mixed-model
analyses (Proc Mixed) were run (complete case analysis) to assess relationships of
demographic and psychosocial variables with PA T-score, adjusting for the potential clustering
effect of schools. In the mixed model, school site was a random effect and child gender,
ethnicity, socioeconomic status, and overweight status were covariates. Main effects analyzed
included intervention condition, study year, and those psychosocial variables with significant
Pearson correlation coefficients in the unadjusted analyses. For all analyses, alpha was set at

0.05. In cases where a child participated across multiple years, only that child’s first-year data

were used.



Results

Our sample (mean age = 9.5 years, SD = 0.7) included boys (49%), girls (51%) third
graders (22%), fourth graders (78%), Caucasians (60%) minorities (40%), and diverse
socioeconomic status (54% eligible for free/reduced lunch). Approximately 36% of the sample
had an overweight or obese BMI value.

Structured recreation sessions: Among demographic variables, point-biserial and
Pearson correlations revealed a medium-sized association between PA T-score and gender (rp,
= 0.39, p < 0.001), but no significant associations with BMI, ethnicity, or socioeconomic status (p
> 0.05). Pearson correlations assessing the unadjusted relationships between PA T-score and
psychosocial variables in structured recreation sessions are shown in Table 1. Analyses
revealed small to medium-sized correlations for PA task self-efficacy (r = 0.18, p = 0.014) PA
barriers self-efficacy (r = 0.30, p < 0.001) and PA enjoyment (r = 0.21, p = 0.005), and non-
significant associations for PA opportunities, perceived habitual PA, and PA parental social
support (p > 0.05).

Next, mixed-model analyses were run, using variables having significant unadjusted
associations with PA T-score (See table 2). Type 3 tests of fixed effects showed gender (F =
23.8, p <.001), PA barriers self-efficacy (F = 6.1, p = 0.015), and PA enjoyment (F=5.0,p =
0.027), made significant contributions to the model. In these analyses, the following variables
were not significant: Ethnicity (F = 2.6, p = 0.111); socioeconomic status (F = 0.1, p = 0.812);
weight status (F = 0.4, p = 0.554); PA task self-efficacy (F = 0.4, p = 0.509); year (F=0.7,p =
.423); and condition (F = 1.7, p = .197).

Unstructured recreation sessions: Among demographic variables, point-biserial and
Pearson correlation analyses revealed a medium-sized association between PA T-score and
gender (rp, = 0.43, p < 0.001), but not BMI, ethnicity, or socioeconomic status (p > 0.05).
Pearson correlations assessing unadjusted relationships between PA T-score and psychosocial

variables in structured recreation sessions are shown in Table 1. These revealed small



correlations for PA barriers self-efficacy (r = 0.19, p = 0.013), PA parental social support (r =
0.21, p = 0.018), and non-significant correlations for PA task self-efficacy, PA enjoyment, PA
opportunities, and perceived habitual PA (p > 0.05).

Next, mixed-model analyses were run using variables having significant unadjusted
correlations with PA T-score (See table 2). Type 3 tests of fixed effects showed that gender (F
= 26.2, p < 0.001) made a significant contribution to the model. In the same analyses, the
following variables were not significant: Socioeconomic status (F = 0.7, p = 0.400); ethnicity (F =
0.5, p = 0.504); weight status (F = 0.2, p = 0.685); PA task self-efficacy (F = 0.6, p = 0.434); PA
barriers self-efficacy (F = 2.0, p = 0.160); year (F = 0.8, p = 0.387); and condition (F=0.5, p =

0.462).

Discussion

This study investigated the psychosocial and demographic correlates of PA, separately
for structured and unstructured after-school program recreation sessions over three years. Our
main finding was that when provided equivalent opportunities to do moderate-to-vigorous PA in
a variety of recreation sessions, PA level consistently varied by gender, and by key
psychosocial variables in structured sessions. Despite similar participation opportunities, boys
were more active than girls in both session types. Our results showed that PA barriers self-
efficacy and PA enjoyment both explained unique variability during structured PA sessions.
These results provide less biased associations than correlate studies conducted under free
living conditions, because all children had apparently equal opportunities to be active. The
findings support the importance of self-efficacy (particularly PA barriers self-efficacy) for
explaining PA behavior because youth with higher scores exhibited higher levels of PA relative
to their peers. The results also support the importance of enjoyment, because this predicted the

amount of activity that children obtained during the structured sessions.



Gender differences in PA of children and adolescents are among the most robust of
findings in the literature on correlates of PA. Studies have generally assessed habitual (free
living) physical activity, but nearly all studies show girls to be less active than boys.>* Our
group’s previous study of after-school program PA' showed that boys accumulated about six
minutes more of moderate-to-vigorous PA over a two-hour period, and the present study
confirmed that relationship for the subset of recreation time, and over additional years of study.
The novelty of the present finding is that the relationship was consistent between structured and
unstructured sessions, even when boys and girls had equivalent opportunities for PA. This
consistent difference between boys and girls in PA suggests that public health interventions
may need to consider providing additional PA opportunities or time in active recreation
programs for girls, beyond that provided to boys, in order to achieve adequate daily PA.

PA enjoyment has been previously identified as a correlate of PA in some studies,
particularly for girls,® but two literature reviews have concluded that there is no consistent
relationship across studies for children and adolescents.®>* Our study found enjoyment to be
positively associated with PA in structured sessions, but not for unstructured sessions. The
distinction is important, because it may help explain the discrepant findings in the literature on
PA correlates. A previous study® using a similar design in a summer camp also found enjoyment
(“Attraction to Physical Activity”) to be the most salient predictor of children’s activity. This
previous study emphasized structured activities, but clear distinctions were not made between
structured versus unstructured opportunities.” Based on our findings, enjoyment of specific
contexts and activities may be important considerations in the relationship with PA, rather than
more global PA enjoyment. Further work with more refined measures of context-specific PA
enjoyment will be needed to assess the degree to which enjoyment is related to PA. Our results
suggest, however, that leaders of after-school programs should be encouraged to select
enjoyable activities for structured recreation sessions, or to take steps to make selected

activities more enjoyable for attending children.



Self-efficacy is a key construct in Social Cognitive Theory,'® and is frequently identified
as a correlate and potential mediator of youth habitual PA.*® In the present study, both PA task
and barriers self-efficacy variables appeared influential in unadjusted analyses for the two
session types. However, the mixed-model analyses revealed that PA barriers self-efficacy was
only related to PA in structured sessions. Specifically, children who had higher levels of
confidence in their abilities to be physically active despite barriers were more active in
structured sessions, compared to their less-confident peers. This confidence to be physically
active despite barriers could be partly responsible for higher levels of PA in recreation sessions.
However, it is also possible that generally active children chose to be more active in these
sessions, and reported higher PA barriers self-efficacy. Generally inactive children may report
lower PA barriers self-efficacy, and may be less active in structured sessions. It was unexpected
that PA barriers self-efficacy contributed to models for structured PA but not unstructured PA. It
would seem more logical for barriers to exist in unstructured settings, but the provision of
equipment and space may have made it easy for youth to choose to be active. PA Task self-
efficacy was not found to contribute to either model, but this may be due to the way it was
assessed relevant to habitual PA (confidence to do PA 60 minutes each day). Regardless,
there appear to be distinctions in relationship between PA and self-efficacy that vary by type of
self-efficacy and type of physically active setting, and these warrant further investigation.
Interventions set in after-school structured PA programs should consider including components
designed to foster barriers self-efficacy as a potential mediator of PA. The present results
support interventions aimed at promoting self-efficacy, particularly barriers self-efficacy, to
influence physical activity behavior in youth who participate in after school program recreation
sessions.

Limitations of the present study include its cross-sectional design, as this precludes
evaluation of temporality or causality in the associations. Future work on this topic with

longitudinal designs could provide insight into the influence of correlates over time. Also, some



of our psychosocial measures were based on one or two questionnaire items, and may be
limited in psychometric properties, including reliability and validity. Better measures could
improve the ability to determine relationships between variables. Lastly, our primary outcome
variable, PA T-score, provides a measure of child PA that is relative to the group in a session,
not an absolute measure of PA. This makes it robust for comparisons within and between
cohorts, but less interpretable with regard to meeting daily PA standards. Counterbalancing
these limitations were notable strengths. We used rigorous methods to obtain objective
measures of PA and demographic variables. We obtained data over fall, winter, and spring
seasons in 140 recreation sessions, including a wide variety of activities, locations, and children,

over a three-year period of study.

Conclusions

In after school recreation sessions with apparently equal opportunities to participate in
PA, boys and children with higher levels of self-efficacy (particularly efficacy to overcome PA
barriers) and enjoyment were more physically active. Findings did not support hypothesized
influences for weight status or perceived PA opportunities, social support, and perceived
habitual PA. A novel finding is that psychosocial and demographic correlates appear to differ as
a function of after-school active recreation session structure. This suggests that different
intervention strategies and approaches may be needed for promoting activity in structured

versus unstructured sessions.

Practical implications

e Developers of children’s physical activity interventions should consider
enjoyment and PA barriers self-efficacy as potential mediators of physical activity

behavior in structured recreation sessions.



e To derive a level of PA similar to that of boys in after-school program recreation

sessions, girls may need additional or extended PA opportunities.
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Table 1. Pearson Correlation Matrix for Study Variables in Structured (N = 181) and

Unstructured (N = 173) After-School PA Recreation Sessions

Variables- Structured 1 2 3 4 5 6 7
1. Session PA T-score 1.00

2. PA task self-efficacy .18* 1.00

3. PA barriers self-efficacy .30* .76* 1.00

4. PA Enjoyment 21* A7 .18* 1.00

5. Perceived PA opportunities .06 .05 .05 .34 1.00

6. Perceived habitual PA .07 18* 257 .03 .08 1.00

7. Parent PA social support A7 .26* 31 16 .01 A3 1.00
Variables- Unstructured 1 2 3 4 5 6 7
1. Session PA T-score 1.00

2. PA task self-efficacy A1 1.00

3. PA barriers self-efficacy 19* .80* 1.00

4. PA Enjoyment .05 .26* 22* 1.00

5. Perceived PA opportunities .03 A7 .20* .39 1.00

6. Perceived habitual PA .01 A3 21* .06 .05 1.00

7. Parent PA social support 21* .20% 27 A2 .02 A2 1.00

*significant correlation, p < .05



Table 2: Results of mixed model analyses examining factors contributing to the PA T-score

Model components

I Structured Sessions

I Unstructured Sessions

Gender 3.1* 5.5*

Ethnicity 1.1 -0.8

Socioeconomic Status 02 40
Overweight Status 0.4 -0.4

PA Task Self-Efficacy -0.3

PA Barriers Self-Efficacy 1.2*

PA Enjoyment 0.7*

Parent PA Social Support -

Year of Study 0.3 06
Intervention Condition 1.1 0.8

Intercept 46.7* 49 3*

Unstandardized coefficients reflecting the amount of change in PA T-score for each 1 point

change in the variable. *p<0.05
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