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Background: Children from underrepresented populations exhibit low levels of physical activity (PA), diet quality,
and health-related quality of life (QoL), but participation in extracurricular activities may positively impact these
health outcomes.

Purpose: To examine differences in PA, dietary behavior, and QoL in underrepresented children by extracurricular
activity dose (0, 1, >2) and type (sports, dance/martial arts, art/music).

Methods: Children (N = 754; Grades 4-6) completed the Physical Activity Questionnaire for Children, KidsScreen-
27 (QoL), and the School Physical Activity and Nutrition Survey and self-reported extracurricular activity
participation. One-way MANOVA tests were used in this analysis.

Results: Individuals participating in 1 and > 2 activities (p < 0.001), sport/dance/martial arts (p < 0.001), and art/
music (p =0.029) had higher PA than non-participants. Those participating in >2 activities reported higher fruit
intake compared to 1 activity and non-participants (p =0.009; p < 0.001, respectively). Participants with >2
activities reported higher parent- and peer-related QoL compared to non-participants (p =0.001; p =0.025,
respectively).

Conclusions: Extracurricular activity participation was positively associated with health behaviors in underrep-
resented children. Schools may be encouraged to allocate some of their resources to extracurricular activity
programing.

Introduction In addition to the physical and socioemotional benefits of extracur-

ricular activities, research has shown associations between participation,

Increasing physical activity is of great importance, particularly during
childhood, due to the potential for short- and long-term benefits."> One
setting for increasing physical activity during childhood is organized
sports, in which 44 million American youth participate on an annual
basis.> Health benefits of youth sport participation are expansive, and
include increased energy expenditure through accumulated moderate to
vigorous physical activity,® reduced cardiometabolic risk, improved
quality of life and reductions in all-cause mortality.>® In addition to
structured youth sports, children participate in other extracurricular ac-
tivities that may contribute to increased physical activity levels including
dance or martial arts class, although research on the effect of these ex-
tracurriculars on other health-related variables, like quality of life, is
limited.

especially in sports, and other health-related lifestyle behaviors and
characteristics in White children with slightly higher affluent back-
grounds. Children from underrepresented, low-socioeconomic groups
often present lower levels of PA and less opportunities to be physically
active and eat a healthy diet.”® Therefore, the potential health benefits of
extracurricular participation may be especially salient in underrepre-
sented children. It is also important to consider extracurricular activities
that are less inherently active, such as art and music class, since they may
still have positive effects in underrepresented youth, including less
school-related stress,” more communication with parents,'’ and greater
perceived quality of life.'1!?

With respect to healthy dietary behaviors in children, boys and girls
participating in sports consumed greater amounts of fruits, vegetables,
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dairy and whole grains compared to those not participating in sports.'>**
However, it is important to note that the majority of existing literature
examines the dietary behaviors of children participating in sports at an
elite level,'® and it remains unclear if general sport and/or extracurric-
ular activity participation is associated with healthier dietary behaviors
in children, especially those from underrepresented backgrounds.
Therefore, determining the association among extracurricular activity
participation and dietary behaviors in children is important given that
consumption of fruits and vegetables is low, particularly in children
living in low socioeconomic status environments.”*®

In addition to providing an avenue for physical activity, extracurric-
ular activity participation has been shown to be positively related to
psychological health in children.'® One psychosocial construct of interest
in children and adolescents is quality of life and well-being.!” The ma-
jority of studies measuring quality of life focus on the adolescent age
group, with findings supporting that those participating in various
extracurricular activities have higher levels of pro-social behavior and
self-image and lower emotional anxiety compared to non-participants.'?
However, it remains unknown if underrepresented children participating
in extracurricular activities (sports/dance/martial arts, art/music) have
higher quality of life compared to children with no extracurricular ac-
tivity participation.

It is plausible to infer that participation in extracurricular activities
other than sports teams share similar benefits, yet the associations among
a holistic set of health behaviors (i.e. physical activity, diet, quality of
life) and various extracurricular activities (sports/dance/martial arts,
art/music) in children are not well documented. Furthermore, it is un-
known if a dose-response pattern exists between underrepresented chil-
dren who participate in multiple extracurricular activities versus those
who participate in one or no activities. Therefore, the purpose of this
study was to examine differences in physical activity, dietary behavior
and quality of life in underrepresented children between extracurricular
activity participation dose (0,1, or >2) and health benefits. In attempts to
isolate the potential benefits of active extracurricular activities, a sec-
ondary purpose of this study was to determine differences in outcome
measures among sports/dance/martial arts participants, those partici-
pating in only art or music class, and non-participants. We hypothesized
that those participating in two or more extracurricular activities would
report higher overall physical activity compared to those participating in
only one or no activities, and those participating in at least one activity
would report higher fruit and vegetable consumption and quality of life
and lower junk food consumption compared to those participating in no
activities. Second, we hypothesized that participants in sports/dance/
martial arts would report higher overall physical activity, fruit and
vegetable consumption, and quality of life and lower junk food con-
sumption, compared to those only participating in art/music and non-
participants, with those only participating in art/music class reporting
higher quality of life compared to non-participants.

Materials and Methods
Participants and procedures

A sample of 754 students grades 4-6 from nine elementary schools
(mean age 10.4 +1.0 years; 53.2% males) within one public school
district in Flint, MI were administered a holistic health behavior survey
(see Outcome Measures section) as part of this cross-sectional analysis.
All schools in the present study were defined as low-income based on the
percentage of children in grades 4-6 at these schools eligible for free or
reduced lunch (average 85%).'® At the time of data collection, 25% of
residents had not earned a high school diploma, and 28% of families were
living below the poverty line. Approximately 60% of children in the city
were African American. This research study was deemed as a program
evaluation for the CrimFit Youth Program through the University Insti-
tutional Review Board. Although child assent was not required for this
program evaluation, a letter was sent home to parents stating that they
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could opt out their child from participating in the assessments.

Height was measured by trained researchers to the nearest 0.1 cm
using a portable stadiometer (Shorr Board, Olney, MD), and weight was
measured to the nearest 0.1kg using a digital scale (Tanita BC-534
InnerScan Body Composition Monitor, Tokyo, Japan). Body mass index
(kg/m?) was used to classify students according to age- and sex-specific
growth charts as healthy weight (<85th percentile) or overweight/
obese (>85th percentile) according to the Centers for Disease Control
and Prevention (CDC) cutpoints.'® The paper and pencil surveys were
administered in a classroom setting during school hours where one
research assistant read the questions out loud, and students answered for
themselves. Students could ask any questions to a separate research as-
sistant who was present during survey administration. Students
self-reported their race/ethnicity. The survey consisted of self-reported
questions regarding physical activity, dietary behavior and four di-
mensions of quality of life.

Outcome measures

Physical activity and extracurricular activity participation.
Habitual physical activity level was determined from the Physical Ac-
tivity Questionnaire for Children (PAQ-C), in which nine items were
scored from one to five, then averaged to create one score, where higher
scores indicate greater amounts of physical activity.?’ Test-retest reli-
ability of the PAQ-C over one week in elementary school aged boys
(r=0.75) and girls (r=0.82) is adequate®® and the PAQ-C received
support from an expert panel for population-level surveillance of physical
activity in children.?! Yearly extracurricular activity participation was
assessed by a single item derived from The International Study of
Childhood Obesity, Lifestyle and the Environment (ISCOLE) validated
questionnaire? that asked, ‘did you do any of these activities during the past
year (12 months)’ with possible responses being ‘sports teams’, ‘dance/-
martial arts class’, ‘art/music class’, or ‘none’. Students could select
multiple activities to determine the quantity (dose) of extracurricular
activity participation.

Dietary Behavior. Dietary behavior was assessed with the elementary
school version of the School Physical Activity and Nutrition Survey
(SPAN), in which participants reported how many times they consumed
various food items during the previous day, with responses from 0 times/
day to 3 or more times/day.>* Single items were used to determine fruit
and vegetable intake with the mean values for each question reported.
Junk food index was calculated from the sum of six items regarding
consumption of various types of soft drinks, desserts, and candy, with
average of the sum of the six items reported.>* The SPAN survey has been
validated against a 24-h recall measure with percent agreement values
ranging from 51 to 78% for the items used in the present study and has
demonstrated moderate to high reproducibility in a sample of 4th grade
students.?”

Quality of Life. Quality of life was assessed using portions of the
Kidscreen-27 survey which included items across four quality of life
(QoL) dimensions, including psychological well-being (7 items), auton-
omy and parent relations (parent-related QoL) (7 items), social support
and peers (peer-related QoL) (4 items), and school environment (4
items).%® Each item was scored using a 5-point scale (1 =‘not at all’,
2 ="‘a little’, 3 =‘moderately’, 4 =‘much’ and 5= ‘very much’) with
negatively-worded items reversed coded so that higher scores indicated a
greater perceived quality of life.”® Scores per dimension were standard-
ized to a maximum of 100 points, similar to previous studies in chil-
dren.?’-?® Ravens-Sieberer and colleagues have demonstrated adequate
reliability of this measure, with Cronbach's alpha >0.70 across each of
the subscales in children and adolescents aged 8-18 years.2° In the pre-
sent analysis, Cronbach's alpha was 0.79 for parent-related, 0.82 for
peer-related, 0.75 for school environment and 0.68 for psychological
well-being dimensions of quality of life.
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Data analysis

Descriptive statistics were determined for each variable and are
presented as mean =+ standard deviation. Participants without complete
survey data were excluded from the analysis, for a final sample size of
545 students for the extracurricular type analysis and 677 students for
the extracurricular activity dose-response analysis. Two separate one-
way multivariate analysis of variance (MANOVA) tests were used in
this analysis. The first model was used to determine if outcome measures
(physical activity, fruit and vegetable intake, junk food consumption,
quality of life) differed among non-participants, those participating in
one extracurricular activity (sports, dance/martial arts, or art/music
class) and those participating in two or more extracurricular activities.
Due to the relatively small number of participants who reported
participating in all 3 activities (n = 37) we collapsed the groups to no
participation, participation in one activity, or participation in 2 or more
activities. A second one-way MANOVA was used to determine differences
in outcome measures by extracurricular activity type (i.e., non-
participants, those participating in sports/dance/martial arts, and those
only participating in art/music class).

The assumption of homogeneity of covariance matrices of the
dependent variables was violated according to Box's M test. As cell sizes
were uneven, analyses were re-run after randomly reducing the sample
sizes to be approximately equal and the only difference between the
analyses was that those participating in sports/dance/martial arts no
longer had significantly higher parent-related quality of life compared to
non-participants. However, all other results remained similar and
therefore the overall sample is presented.

Following the MANOVA, individual univariate analysis of variance
(ANOVA) tests were used to assess significance of individual variables.
Additionally, the Roy-Bargmann stepdown procedure was used, in which
variables are first ordered by contextual importance and then univariate
linear models for significance of each variable are conducted, while
controlling for variables of a higher order. For example, if PA is signifi-
cantly different by type of extracurricular activity, then whether junk
food intake is different by type of extracurricular activity is assessed,
while controlling for PA. Results from individual univariate ANOVAs are
reported unless otherwise stated. Bonferroni adjustment was used for
post hoc pairwise comparisons, with Games/Howell post-hoc analyses
used when the assumption of homogeneity of variance was violated. All
statistical tests were conducted using SPSS version 24 (IBM Corporation,
Armonk, NY, USA) with significance at p < 0.05.

Results

Participant characteristics are reported in Table 1. Over half (56%) of
youth participated in at least one extracurricular activity (sports, dance/
martial arts, art/music class), and 19% participated in at least two ac-
tivities. Differences in physical activity, dietary behavior, and quality of
life for those participating in no activities, one extracurricular activity
(sports, dance/martial arts, art/music class) and two or more activities
are presented in Table 2. Differences in outcome measures by

Table 1
Sample characteristics (n=754).

Demographic Groups Percent of Sample

Male 53%
Female 47%
Black 56%
White 14%
Multiracial/Other 30%
Healthy Weight 56%
Overweight and Obese 44%
Fourth Grade 30%
Fifth Grade 36%
Sixth Grade 34%
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extracurricular activity type (no participation, sport/dance/martial arts,
art/music-only) are presented in Table 3.

Physical activity

Youth participating in one activity and those participating in at least
two extracurricular activities had significantly higher PAQ-C scores
compared to non-participants (mean difference = 0.31 + 1.56, p < 0.001;
mean difference = 0.41 + 2.08, p < 0.001, respectively), with no differ-
ences between those participating in only one activity and at least two
extracurricular activities. Sports/dance/martial arts and art/music-only
participants reported significantly higher physical activity compared to
non-participants (mean difference =0.34 4 1.40, p < 0.001; mean dif-
ference = 0.22 4+ 1.87, p = 0.029, respectively), but there were no dif-
ferences between sports/dance/martial arts and arts/music participants.
No other differences in physical activity level by number or type of
extracurricular activity were evident.

Dietary behavior

There were no differences in fruit consumption by extracurricular
activity type, but those participating in at least two extracurricular ac-
tivities reported higher fruit intake compared to those participating in
only one activity (mean difference =0.32 +2.8, p=0.009) and non-
participants (mean difference =0.54 4+ 3.12, p < 0.001). There were no
differences in vegetable consumption by extracurricular activity dose or
type. Compared to non-participants, junk food consumption was higher
in those participating in one extracurricular activity (mean differ-
ence =1.28 £9.11, p=0.001), with no other differences by extracur-
ricular activity dose. Sports/dance/martial arts participants reported
higher junk food consumption compared to non-participants (mean dif-
ference = 1.48 4 8.64, p < 0.001) with no differences with those only
participating in art/music class.

Quality of life

Significant between-group differences were found for certain di-
mensions of quality of life, but not all. Those participating in at least two
extracurricular activities reported significantly higher parent-related and
peer-related quality of life compared to non-participants (mean differ-
ence=7.72+55.16, p=0.001; mean difference=6.32+61.41,
p = 0.025). However, peer-related quality of life was not significant in the
Roy-Bargmann stepdown procedure. There were no differences by
extracurricular activity dose for the psychological well-being and school
environment quality of life dimensions. Additionally, those participating
in sports/dance/martial arts had significantly higher parent-related
quality of life compared to non-participants (mean differ-
ence = 4.54 + 42.26, p = 0.038), but this was not significant in the Roy-
Bargmann stepdown procedure. There were no differences in those
participating in only art/music class. Peer-related, psychological well-
being and school environment quality of life dimensions were not
different between extracurricular activity types.

Discussion

Existing research investigating associations of extracurricular activity
participation in children focus on academic or behavioral outcomes or
associations among sport participation and physical health-related vari-
ables in affluent populations. Given that extracurricular activity partici-
pation may be positively associated with both physical and psychosocial
health outcomes, it is important to examine these variables collectively.
Further, it is important to examine the associations among health-related
variables and extracurricular activity participation in underrepresented
children since they are at greater risk for poor health outcomes, and
extracurricular activities may provide an avenue to promote health in
this population.”*? Our study contributes to the previous literature by
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Dose response of extracurricular activity participation and health-related variables in children (n = 677).

Outcome Variable No Participation (n=171)

Participated in 1 Activity

Participated in >2 Activities Overall Model

(n=374) (n=132)
Physical Activity (PAQ-C) 2.88 +£1.30 (2.79, 2.99) 3.19 £+ 0.88* (3.12, 3.26) 3.30 £+ 1.51* (3.18, 3.41) F(2,674) =17.493,
(scored 1-5) p<0.001
Fruit Intake (times consumed/day, scored 1.20 +2.11 (1.05, 1.36) 1.42+1.43 (1.31, 1.53) 1.74 + 2.39%} (1.56, 1.92) F(2,674) =9.670,
0-3) p<0.001
Vegetable Intake (times consumed/day, 0.91 +1.95 (0.76, 1.06) 1.01 £1.30 (0.91, 1.11) 1.01 +2.24 (0.84, 1.18) F(2,674) = 0.625,
scored 0-3) p=0.535
Junk Food Index (scored 0-18) 4.81 +7.59 (4.24, 5.39) 6.09 + 5.20* (5.70, 6.45) 5.824+8.59 (5.17, 6.47) F(2,674) = 6.600,
p=0.001
Parent-related Quality of life (QoL) (scored 71.83 +36.41 (69.08, 75.46 +24.72 (73.59, 77.32) 79.55 + 41.63* (76.41, 82.68) F(2,674) =6.611,
1-100) 74.58) p=0.001
Peer-related QoL (scored 1-100) 78.71 £40.84 (75.64, 82.34 +27.58 (80.26, 84.42) 85.04 + 46.32* (81.54, 88.54) F(2,674) = 3.697,
81.79) p=0.025
Psychological Well-being QoL (scored 1-100)  77.39 + 30.43 (75.09, 77.80 + 20.56 (76.24, 79.36) 80.54 + 34.87 (77.92, 83.16) F(2,674) =1.900,
79.70) p=0.150
School Environment QoL (scored 1-100) 76.40 + 38.75 (73.48, 77.18 £26.02 (75.21, 79.15) 76.82 +43.97 (73.50, 77.32) F(2,674) =0.095,
79.32) p=0.909
Variables are presented as Mean =+ standard deviation and (95% confidence interval).
*Significantly greater than no participation (p < 0.05); { Significantly greater than 1 activity (p < 0.05).
Table 3
Differences in health-related variables by type of extracurricular activity in children (n = 545).
Outcome Variable No Participation (n=171) Sports/Dance/Martial Arts Art/Music Class (n = 98) Overall Model

(n=276)

Physical Activity (PAQ-C)

(scored 1-5)

Fruit Intake (times consumed/day, scored 0-3)

Vegetable Intake (times consumed/day, scored
0-3)

Junk Food Index (scored 0-18)

Parent-related Quality of life (QoL) (scored

2.89+1.17 (2.79, 2.99)

1.20+1.87 (1.05, 1.36)
0.91 +1.87 (0.76, 1.06)

4.81 +6.82 (4.24, 5.38)
71.83 £ 33.39 (69.03,

3.23 £ 0.93* (3.15, 3.30)

1.44 4+ 2.50 (1.31, 1.56)
1.0541.40 (0.94, 1.17)

6.29 + 5.37* (5.85, 6.74)
76.37 + 26.15* (74.16, 78.57)

3.10 + 1.63* (2.97, 3.23) F(2,542) = 13.800,
p <0.001
F(2,542) = 2.605, p = 0.075

F(2,542) =1.615, p=0.200

1.38 £2.57 (1.17, 1.59)
0.89 + 2.34 (0.69, 1.08)

5.51 4+ 8.87 (4.76, 6.26)
72.89 +43.90 (69.19,

F(2,542) =8.169, p < 0.001
F(2,542) = 3.479, p=0.032

1-100) 74.63) 76.59)

Peer-related QoL (scored 1-100) 78.71 £ 37.59 (75.55, 83.03 + 29.65 (80.54, 85.51) 80.41 +49.74 (76.24, F(2,542) = 2.304, p=0.101
81.87) 84.59)

Psychological Well-being QoL (scored 1-100) 77.39 £+ 28.02 (75.04, 78.34 +21.95 (76.53, 80.22) 76.18 + 36.89 (73.08, F(2,542) =0.751, p = 0.472
79.74) 79.29)

School Environment QoL (scored 1-100) 76.40 + 35.26 (73.45, 76.78 + 27.79 (74.45, 79.10) 78.32+46.70 (74.41, F(2,542) =0.313, p=0.732
79.36) 82.22)

Variables are presented as Mean =+ standard deviation and (95% confidence interval).

*Significantly greater than no participation (p < 0.05).

examining relationships between various types and doses of extracur-
ricular activity participation and a breadth of health-related variables
(physical activity, dietary behavior, quality of life) that are important
indicators of current and long-term health in a sample of underrepre-
sented students. Our first hypothesis regarding extracurricular activity
dose was partially supported since children who participated in one or at
least 2 activities reported significantly higher physical activity compared
to non-participants, whereas participation in at least two activities
appeared to be the minimum dose required for other health-related
variables including fruit consumption and peer- and parent-quality of
life. However, those participating in one extracurricular activity reported
higher junk food consumption compared to those not participating in
extracurricular activities. Although our second hypothesis regarding
extracurricular activity type was not supported, a similar benefit to
physical activity was evident from either type of activity (sports/-
dance/martial arts versus art/music), both of which were greater than
non-participants.

Extracurricular activity participation and physical activity

Previous literature has demonstrated a positive relationship between
sport participation and physical activity levels in children,>>*! yet re-
lationships among other extracurricular activities has yet to be estab-
lished. Similar studies support our finding that participation in sports was
associated with increased physical activity, including Hebert et al. who

105

demonstrated that sport participation, especially in soccer, was associ-
ated with increased levels moderate-to-vigorous physical activity
(MVPA) in young boys and girls.>’ Secondly, our findings support a dose
response pattern of extracurricular activity participation and physical
activity levels since those participating in one or at least two extracur-
ricular activities reported higher physical activity levels compared to
non-participants. In regard to the type of extracurricular activity, art and
music classes are less inherently active, and therefore we expected
similar physical activity levels between those only participating in art/-
music class and children reporting no extracurricular activity involve-
ment. However, those participating in only art/music class reported
higher amounts of physical activity compared to those participating in no
extracurricular activities. An explanation for this finding is that students
participating in art/music could be actively transporting to or from the
class because underrepresented children from a low socioeconomic
background often have issues with transport.?® Our results support that
participation in a variety of extracurricular activities, including art/mu-
sic class, may play a unique role in increasing physical activity levels in
this sample of underrepresented children given that low socioeconomic
status is often associated with physical inactivity and physical inactivity
is an independent cardiovascular disease risk factor.3%33

Extracurricular activity participation and dietary behavior

In this analysis, underrepresented children participating in two or
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more extracurricular activities reported higher fruit consumption
compared to those participating in only one activity and non-
participants. Previous studies investigating the association between
organized sport participation and dietary behaviors support our find-
ings.>* In a similar demographic to our analysis, students who partici-
pated in multiple sports had higher fruit consumption and reported
stronger beliefs regarding the health benefits of fruit and vegetable
consumption compared to single- or no-sport students.>* Similarly,
Dortch et al. demonstrated a dose-response between the number of sports
teams on which children played and fruit and vegetable consumption.>®
However, it is important to note the only extracurricular activity included
in the aforementioned analyses was sport participation, while we
demonstrated that participation in multiple extracurriculars (sports or
dance/martial arts) resulted in higher reported fruit intake. Our finding
that participation in multiple extracurricular activities was related to
fruit consumption is suggestive of the phenomenon that one healthy
behavior may influence another in a positive manner (i.e. physical ac-
tivity and healthy eating).>">® However, in our analysis by type of
extracurricular activity we found no differences in fruit or vegetable
consumption between sport/dance/martial arts and art/music partici-
pants, which contradicts the findings of Dortch and colleagues, who
found greater vegetable consumption in those participating in sports
compared to non-participants.>> Our study contributes to the existing
literature by indicating that other extracurricular activities in addition to
sport teams (dance/martial arts) may be associated with fruit
consumption.

Contrary to our hypothesis, children participating in sports/dance/
martial arts consumed greater amounts of junk food compared to non-
participants, with no differences among art/music-only participants.
Interestingly, other studies support this finding. For example, a cross-
sectional analysis of pentathlon adolescent athletes identified frequent
consumption of baked goods and sugar-sweetened beverages.” Sec-
ondly, Aerenhouts and colleagues found high total and saturated fat
intake in adolescent sprint athletes over a three year period.*® Lastly,
girls participating in multiple sports were more likely to consume greater
amounts of sugar-sweetened beverages.> On the contrary, a study
employing similar methodology to our analysis demonstrated no rela-
tionship between sport participation and junk food consumption.®®
Additionally, those participating in one extracurricular activity reported
higher junk food consumption than non-participants, which may be due
to lack of nutrition knowledge in this population, the type of snacks
provided at extracurricular activity practices, and that underrepresented
children from low socioeconomic demographics often have poor diet
quality.®>'® In summary, this study demonstrates that extracurricular
activity participation was associated with both healthy (fruit consump-
tion) and poor (junk food consumption) dietary behaviors. Underrepre-
sented children may not have access to healthy foods so the benefits of
extracurricular activity participation on healthy dietary behaviors may
be particularly salient in this population.

Extracurricular activity participation and quality of life

Although previous research has investigated the relationship between
habitual physical activity levels and quality of life,>**! this study con-
tributes to the literature by investigating relationships among various
extracurricular activities and specific quality of life dimensions in chil-
dren. There may be a minimum dose of extracurricular activity partici-
pation required to have a positive effect on quality of life since the only
observed difference was between those participating in two or more
activities and non-participants. For example, in this analysis participating
in only one extracurricular activity was insufficient to demonstrate
greater psychosocial health benefits compared to non-participants.
Participating in multiple extracurricular activities provides an opportu-
nity for children to interact and build relationships with their peers and
parents,*? providing an explanation for our findings. We expected that
participation in sports/dance/martial arts or art/music class would
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report higher peer-related quality of life compared to non-participants
because the majority of these activities are characterized by social
interaction and teamwork with their peers,> yet we demonstrated no
differences by extracurricular activity type and peer-related quality of
life. A potential explanation for this finding is that art/music participants
completed individual lessons with minimal peer-to-peer interaction.
Further, parent-related quality of life in sports/dance/martial arts par-
ticipants was higher compared to non-participants with no other differ-
ences by activity type. However, this finding must be replicated because
the relationship between sports/dance/material arts participation and
parent-related quality of life was no longer significant after randomly
reducing the sample sizes and re-running the analysis. Although data
were not collected on parent physical activity levels in the current study,
it typically shows an association with higher participation in organized
sports in children,** which provides a plausible explanation for our
finding.

In the present study, we do not have additional contextual informa-
tion about the extracurricular activities, like where they took place or
frequency of attendance. However, we know that sport participation
often occurs outside of the school context and involves parental inter-
action in regards to support and transportation,*® which may have
contributed to the greater parent-related quality of life in sport/dan-
ce/martial arts participants. Interestingly, no relationship was found
between extracurricular activity participation and the school environ-
ment quality of life dimension. Our null finding may be explained by the
context of extracurricular activity participation, and since sports/-
dance/martial arts and art/music classes are often performed in
after-school settings, they may not contribute to enhanced quality of life
in the school environment given that these questions addressed the
extent of happiness at school and teacher interactions.?* Additionally, no
relationship was found between psychological well-being and extracur-
ricular activity participation. A probable explanation for this finding is
that our sample of children are from a low socioeconomic demographic,
which is associated with lower quality of life.?° Another explanation for
our findings could be the characteristics of the questions included in the
KIDSCREEN 27 survey. For example, one psychological well-being
dimension question directly asks “have you felt full of energy?“.2* Chil-
dren participating in extracurricular activities exert effort, and may have
responded with a lower score to this question, contributing to a lower
psychological well-being dimension score. Overall, the beneficial rela-
tionship between extracurricular activity participation, particularly
sports/dance/martial arts, and parent- and peer-related quality of life
highlighted in this study may be of particular importance in underrep-
resented children who often report lower quality of life and higher stress
levels compared to their more affluent counterparts in part due to
stress-inducing conditions.?’ Additional research regarding the context
of extracurricular activity participation in underrepresented children is
required to understand their relationship with quality of life.

The present study has limitations that must be addressed. A main
limitation of this study was the use of a single question for assessing
extracurricular activity participation. Future research may employ parent
proxy to assess children's extracurricular activity participation due to
potential recall concerns in children.*® Further, participation was
determined on an annual basis and did not infer if the student was
currently participating in extracurricular activities. Another limitation of
this study was the lack of an objective measure of physical activity, which
would be difficult given the size and context of our study sample.
Therefore, future research should implement a monitor-based approach
to further understand the relationship between extracurricular activity
participation and health-related variables. Although the present study
focused on children from an underrepresented school district in which
85% of students were eligible for free and reduced lunch, a direct
assessment of socioeconomic status for each participant was not used.
Lastly, comparisons in outcome measures between underrepresented and
affluent children cannot be determined from the current study. This study
also has multiple strengths, including an underserved population at risk
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for adverse health outcomes. An additional strength of this study is the
generalizability of findings given that the survey was administered to all
fourth through sixth grade classrooms within an entire public school
district and assessed multiple health behaviors.

The majority of extracurricular activity research in children focuses
on academic and behavioral outcomes. Although academic success and
behavior are important, physical activity, dietary behavior, and quality of
life assessed in this study also contribute to long-term health outcomes.
Our preliminary findings suggest that participation in multiple extra-
curricular activities is positively associated with physical activity, fruit
intake, and peer- and parent-related dimensions of quality of life. How-
ever, participating in even one extracurricular activity per year was
beneficial in this population. In regard to type of extracurricular activity,
both sports/dance/martial arts and arts/music participants reported
higher physical activity compared to non-participants, yet only sport
participation was associated with greater junk food consumption and
parent-related quality of life. Future research is required to address the
timing and tempo of extracurricular activity participation (i.e. hours/
week, location, simultaneous participation, group dynamics) to better
understand the relationship between extracurricular activity participa-
tion and health-related behaviors in children.

Conclusions

Extracurricular activities function within school and community
contexts and provide an avenue to influence health behaviors. Our
findings have school health ramifications including that participating in
just one extracurricular activity, even less inherently active types such as
art/music lessons, was beneficial for physical activity promotion. How-
ever, sport participation was associated with higher junk food con-
sumption (i.e. sugar-sweetened beverages) indicating there may also be
certain negative effects associated with extracurricular activity partici-
pation. Overall, our findings provide initial support for schools from low
socioeconomic demographics to emphasize extracurricular activity pro-
graming. Secondly, knowledge translation practices regarding health
behaviors (i.e. healthy snacks and limited sugar-sweetened beverages)
should be provided by coaches and teachers to their participants.

Ethical approval

The study was approved by the Ethics Committee or Institutional
Review Board of Michigan State University as a program evaluation
(#09-1204). Although child assent was not required for this program
evaluation, a letter was sent home to parents stating that they could opt
out their child from participating in the assessments.

Author’s contributions

JR, KC, SS, SD, and KP contributed to the conception and design of the
study, data analysis, and drafting or critical revising of the manuscript.
JR and KC were responsible for statistical analyses and data interpreta-
tion, supervised by KP. SS and KP supervised data collection, and SD was
involved with data collection. All authors approved the final version of
the manuscript.

Submission statement

This manuscript has not been published and is not under consider-
ation for publication elsewhere.

Conflict of interest

The authors have no conflict of interest to report.

107

Sports Medicine and Health Science 2 (2020) 102-108

Acknowledgements

The authors would like to acknowledge all participating schools and
the children for their time and scheduling efforts. Further, the authors
would like to thank the data collection staff for their efforts. Funding for
this study was provided by the Crim Fitness Foundation.

References

1. Hong I, Coker-Bolt P, Anderson KR, Lee D, Velozo CA. Relationship between physical
activity and overweight and obesity in children: findings from the 2012 national
health and nutrition examination survey national youth fitness survey. Am J Occup
Ther. 2016;70(5). https://doi.org/10.5014/aj0t.2016.021212.

2. Hallal PC, Andersen LB, Bull FC, et al. Global physical activity levels: surveillance
progress, pitfalls, and prospects. Lancet. 2012;380(9838):247-257. https://doi.org/
10.1016/50140-6736(12)60646-1.

3. Pate RR, O'Neill JR. Youth sports programs: contribution to physical activity. Arch
Pediatr Adolesc Med. 2011;165(4):369-370. https://doi.org/10.1001/
archpediatrics.2010.245.

4. Leek D, Carlson J, Cain K, et al. Physical activity during youth sports practices. Arch
Pediatr Adolesc Med. 2011;165(4):294-299. https://doi.org/10.1001/
archpediatrics.2010.252.

5. Samitz G, Egger M, Zwahlen M. Domains of physical activity and all-cause mortality:
systematic review and dose-response meta-analysis of cohort studies. Int J Epidemiol.
2011;40(5):1382-1400. https://doi.org/10.1093/ije/dyr112.

6. Snyder AR, Martinez JC, Bay RC, Parsons JT, Sauers EL, Valovich McLeod TC. Health-
related quality of life differs between adolescent athletes and adolescent nonathletes.
J Sport Rehabil. 2010;19(3):237-248. https://doi.org/10.1123/js1.19.3.237.

7. Inchley JC, Currie DB, Todd JM, Akhtar PC, Currie CE. Persistent socio-demographic
differences in physical activity among Scottish schoolchildren 1990-2002. Eur J Publ
Health. 2005;15(4):386-388. https://doi.org/10.1093/eurpub/cki084.

8. Darmon N, Drewnowski A. Does social class predict diet quality? Am J Clin Nutr.
2008;87(5):1107-1117. ¢10.1093/ajcn/87.5.1107.

9. Badura P, Sigmund E, Geckova AM, et al. Is participation in organized leisure-time

activities associated with school performance in adolescence? PloS One. 2016;11(4),

e0153276. https://doi.org/10.1371/journal.pone.0153276.

Broh BA. Linking extracurricular programming to academic achievement: who

benefits and why? Sociol Educ. 2002;75(1):69-91. https://doi.org/10.2307/

3090254.

Hallam S. The power of music: its impact on the intellectual, social and personal

development of children and young people. Int J Music Educ. 2010;28(3). https://

doi.org/10.1177/0255761410370658.

Guevremont A, Findlay L, Kohen D. Organized extracurricular activities: are in-

school and out-of-school activities associated with different outcomes for Canadian

youth? J Sch Health. 2014;84(5):317-325. https://doi.org/10.1111/josh.12154.

Cupisti A, D'Alessandro C, Castrogiovanni S, Barale A, Morelli E. Nutrition

knowledge and dietary composition in Italian adolescent female athletes and non-

athletes. Int J Sport Nutr Exerc Metabol. 2002;12(2):207-219. https://doi.org/
10.1123/ijsnem.12.2.207.

Cavadini C, Decarli B, Grin J, Narring F, Michaud PA. Food habits and sport activity

during adolescence: differences between athletic and non-athletic teenagers in

Switzerland. Eur J Clin Nutr. 2000;54(suppl 1). https://doi.org/10.1038/

sj.ejen.1600979. S16-20.

Petrie HJ, Stover EA, Horswill CA. Nutritional concerns for the child and adolescent

competitor. Nutrition. 2004;20(7-8):620-631. https://doi.org/10.1016/

j.nut.2004.04.002.

Fredricks JA, Eccles JS. Is extracurricular participation associated with beneficial

outcomes? Concurrent and longitudinal relations. Dev Psychol. 2006;42(4):698-713.

https://doi.org/10.1037/0012-1649.42.4.698.

Mountjoy M. Health and fitness of young people: what is the role of sport? Br J Sports

Med. 2011;45(11):837-838. https://doi.org/10.1136/bjsports-2011-090184.

Free and reduced lunch counts: state of Michigan. Michigan school data web site.

https://www.mischooldata.org/Other/DataFiles/StudentCounts/HistoricalFree

AndReducedLunchCounts.aspx. Accessed Feburary 2, 2020.

Child & teen BMI calculator. Centers for disease and Control web site. https://

www.cdc.gov/healthyweight/bmi/calculator.html. Accessed Feburary 2, 2020.

Crocker PR, Bailey DA, Faulkner RA, Kowalski KC, McGrath R. Measuring general

levels of physical activity: preliminary evidence for the Physical Activity

Questionnaire for Older Children. Med Sci Sports Exerc. 1997;29(10):1344-1349.

https://doi.org/10.1097/00005768-199710000-00011.

Biddle SJ, Gorely T, Pearson N, Bull FC. An assessment of self-reported physical

activity instruments in young people for population surveillance: project ALPHA. Int

J Behay Nutr Phy. 2011;8(1):1. https://doi.org/10.1186/1479-5868-8-1.

Katzmarzyk PT, Barreira TV, Broyles ST, et al. The international study of childhood

obesity, lifestyle and the environment (ISCOLE): design and methods. BMC Publ

Health. 2013;13:900. https://doi.org/10.1186,/1471-2458-13-900.

Hoelscher DM, Day RS, Kelder SH, Ward JL. Reproducibility and validity of the

secondary level School-Based Nutrition Monitoring student questionnaire. J Am Diet

Assoc. 2003;103(2):186-194. https://doi.org/10.1053/jada.2003.50031.

Montoye AH, Pfeiffer KA, Alaimo K, et al. Junk food consumption and screen time:

association with childhood adiposity. Am J Health Behav. 2013;37(3):395-403.

https://doi.org/10.5993/ajhb.37.3.12.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,


https://doi.org/10.5014/ajot.2016.021212
https://doi.org/10.1016/S0140-6736(12)60646-1
https://doi.org/10.1016/S0140-6736(12)60646-1
https://doi.org/10.1001/archpediatrics.2010.245
https://doi.org/10.1001/archpediatrics.2010.245
https://doi.org/10.1001/archpediatrics.2010.252
https://doi.org/10.1001/archpediatrics.2010.252
https://doi.org/10.1093/ije/dyr112
https://doi.org/10.1123/jsr.19.3.237
https://doi.org/10.1093/eurpub/cki084
http://refhub.elsevier.com/S2666-3376(20)30026-3/sref8
http://refhub.elsevier.com/S2666-3376(20)30026-3/sref8
http://refhub.elsevier.com/S2666-3376(20)30026-3/sref8
https://doi.org/10.1371/journal.pone.0153276
https://doi.org/10.2307/3090254
https://doi.org/10.2307/3090254
https://doi.org/10.1177/0255761410370658
https://doi.org/10.1177/0255761410370658
https://doi.org/10.1111/josh.12154
https://doi.org/10.1123/ijsnem.12.2.207
https://doi.org/10.1123/ijsnem.12.2.207
https://doi.org/10.1038/sj.ejcn.1600979
https://doi.org/10.1038/sj.ejcn.1600979
https://doi.org/10.1016/j.nut.2004.04.002
https://doi.org/10.1016/j.nut.2004.04.002
https://doi.org/10.1037/0012-1649.42.4.698
https://doi.org/10.1136/bjsports-2011-090184
https://www.mischooldata.org/Other/DataFiles/StudentCounts/HistoricalFreeAndReducedLunchCounts.aspx
https://www.mischooldata.org/Other/DataFiles/StudentCounts/HistoricalFreeAndReducedLunchCounts.aspx
https://www.cdc.gov/healthyweight/bmi/calculator.html
https://www.cdc.gov/healthyweight/bmi/calculator.html
https://doi.org/10.1097/00005768-199710000-00011
https://doi.org/10.1186/1479-5868-8-1
https://doi.org/10.1186/1471-2458-13-900
https://doi.org/10.1053/jada.2003.50031
https://doi.org/10.5993/ajhb.37.3.12

J.M. Ricci et al.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Penkilo M, George GC, Hoelscher DM. Reproducibility of the school-based nutrition
monitoring questionnaire among fourth-grade students in Texas. J Nutr Educ Behav.
2008;40(1):20-27. https://doi.org/10.1016/j.jneb.2007.04.375.

Ravens-Sieberer U, Herdman M, Devine J, et al. The European KIDSCREEN approach
to measure quality of life and well-being in children: development, current
application, and future advances. Qual Life Res. 2014;23(3):791-803. https://
doi.org/10.1007/s11136-013-0428-3.

Dey M, Landolt MA, Mohler-Kuo M. Assessing parent-child agreement in health-
related quality of life among three health status groups. Soc Psychiatr Psychiatr
Epidemiol. 2013;48(3):503-511. https://doi.org/10.1007/500127-012-0556-z.
Berman AH, Liu B, Ullman S, Jadbéck I, Engstrom K. Children's quality of life based
on the KIDSCREEN-27: child self-report, parent ratings and child-parent agreement
in a Swedish random population sample. PloS One. 2016;11(3), e0150545. https://
doi.org/10.1371/journal.pone.0150545.

Bradley RH, Corwyn RF. Socioeconomic status and child development. Annu Rev
Psychol. 2002;53:371-399. https://doi.org/10.1146/
annurev.psych.53.100901.135233.

Hebert JJ, Mgller NC, Andersen LB, Wedderkopp N. Organized sport participation is
associated with higher levels of overall health-related physical activity in children
(CHAMPS study-DK). PloS One. 2015;10(8), e0134621. https://doi.org/10.1371/
journal.pone.0134621.

Sallis JF, Prochaska JJ, Taylor WC. A review of correlates of physical activity of
children and adolescents. Med Sci Sports Exerc. 2000;32(5):963-975. https://doi.org/
10.1097/00005768-200005000-00014.

Brodersen NH, Steptoe A, Boniface DR, Wardle J. Trends in physical activity and
sedentary behaviour in adolescence: ethnic and socioeconomic differences. Br J
Sports Med. 2007;41(3):140-144. https://doi.org/10.1136/bjsm.2006.031138.
Kwon S, Mason M, Welch S. Physical activity of fifth to sixth graders during school
hours according to school race/ethnicity: suburban Cook County, Illinois. J Sch
Health. 2015;85(6):382-387. https://doi.org/10.1111/josh.12262.

Gibbs RL, Pfeiffer KA, Carlson JJ, Alaimo K, Betz HH, Eisenmann JC. Nutritional
practices of athletic and non-athletic youth from low-income schools.: 2724 board
#247 june 3, 9: 30 AM - 11: 00 AM. Med Sci Sports Exerc. 2016;48(5 Suppl 1):764.
https://doi.org/10.1249/01.mss.0000487293.18917.c6.

Dortch KS, Gay J, Springer A, et al. The association between sport participation and
dietary behaviors among fourth graders in the school physical activity and nutrition
survey, 2009-2010. Am J Health Promot. 2014;29(2):99-106. https://doi.org/
10.4278/ajhp.130125-QUAN-47.

108

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Sports Medicine and Health Science 2 (2020) 102-108

Janssen I, Leblanc AG. Systematic review of the health benefits of physical activity
and fitness in school-aged children and youth. Int J Behav Nutr Phys Activ. 2010;7:40.
https://doi.org/10.1186,/1479-5868-7-40.

Coutinho LA, Porto CP, Pierucci AP. Critical evaluation of food intake and energy
balance in young modern pentathlon athletes: a cross-sectional study. J Int Soc Sports
Nutr. 2016;13:15. https://doi.org/10.1186/s12970-016-0127-x.

Aerenhouts D, Deriemaeker P, Hebbelinck M, Clarys P. Energy and macronutrient
intake in adolescent sprint athletes: a follow-up study. J Sports Sci. 2011;29(1):
73-82. https://doi.org/10.1080/02640414.2010.521946.

Gunnell KE, Brunet J, Sabiston C, Bélanger M. Linking psychological need
satisfaction and physical activity to dimensions of health-related quality of life
during adolescence: a test of direct, reciprocal, and mediating effects. J Sport Exerc
Psychol. 2016;38(4):367-380. https://doi.org/10.1123/jsep.2015-0325.

Wafa SW, Shahril MR, Ahmad AB, et al. Association between physical activity and
health-related quality of life in children: a cross-sectional study. Health Qual Life
Outcome. 2016;14:71. https://doi.org/10.1186/512955-016-0474-y.

Wu XY, Han LH, Zhang JH, Luo S, Hu JW, Sun K. The influence of physical activity,
sedentary behavior on health-related quality of life among the general population of
children and adolescents: a systematic review. PloS One. 2017;12(11), e0187668.
https://doi.org/10.1371/journal.pone.0187668.

Feldman A, Matjasko J. The role of school-based extracurricular activities in
adolescent development: a comprehensive review and future directions. Rev Educ
Res. 2005;75(2):159-210. https://doi.org/10.3102/00346543075002159.

McLaren CDA, Newland A, Eys M, Newton M. Peer-initiated motivational climate and
group cohesion in youth sport. J Appl Sport Psychol. 2017;29(1). https://doi.org/
10.1080/10413200.2016.1190423.

Erkelenz N, Kobel S, Kettner S, Drenowatz C, Steinacker JM. Research group “join the
healthy boat — primary school”. Parental activity as influence on Children's BMI
percentiles and physical activity. J Sports Sci Med. 2014;13(3):645-650. PMCID:
PMC4126304.

Xu H, Wen LM, Rissel C. Associations of parental influences with physical activity
and screen time among young children: a systematic review. J Obes. 2015, 546925.
https://doi.org/10.1155/2015/546925.

Hidding LM, Chinapaw MJ, van Poppel MN, Mokkink LB, Altenburg TM. An updated
systematic review of childhood physical activity questionnaires. Sports Med. 2018;
48(12):2797-2842. https://doi.org/10.1007/540279-018-0987-0.


https://doi.org/10.1016/j.jneb.2007.04.375
https://doi.org/10.1007/s11136-013-0428-3
https://doi.org/10.1007/s11136-013-0428-3
https://doi.org/10.1007/s00127-012-0556-z
https://doi.org/10.1371/journal.pone.0150545
https://doi.org/10.1371/journal.pone.0150545
https://doi.org/10.1146/annurev.psych.53.100901.135233
https://doi.org/10.1146/annurev.psych.53.100901.135233
https://doi.org/10.1371/journal.pone.0134621
https://doi.org/10.1371/journal.pone.0134621
https://doi.org/10.1097/00005768-200005000-00014
https://doi.org/10.1097/00005768-200005000-00014
https://doi.org/10.1136/bjsm.2006.031138
https://doi.org/10.1111/josh.12262
https://doi.org/10.1249/01.mss.0000487293.18917.c6
https://doi.org/10.4278/ajhp.130125-QUAN-47
https://doi.org/10.4278/ajhp.130125-QUAN-47
https://doi.org/10.1186/1479-5868-7-40
https://doi.org/10.1186/s12970-016-0127-x
https://doi.org/10.1080/02640414.2010.521946
https://doi.org/10.1123/jsep.2015-0325
https://doi.org/10.1186/s12955-016-0474-y
https://doi.org/10.1371/journal.pone.0187668
https://doi.org/10.3102/00346543075002159
https://doi.org/10.1080/10413200.2016.1190423
https://doi.org/10.1080/10413200.2016.1190423
http://refhub.elsevier.com/S2666-3376(20)30026-3/sref44
http://refhub.elsevier.com/S2666-3376(20)30026-3/sref44
http://refhub.elsevier.com/S2666-3376(20)30026-3/sref44
http://refhub.elsevier.com/S2666-3376(20)30026-3/sref44
http://refhub.elsevier.com/S2666-3376(20)30026-3/sref44
http://refhub.elsevier.com/S2666-3376(20)30026-3/sref44
https://doi.org/10.1155/2015/546925
https://doi.org/10.1007/s40279-018-0987-0

	Associations between extracurricular activity participation and health-related variables in underrepresented children
	Introduction
	Materials and Methods
	Participants and procedures
	Outcome measures
	Data analysis

	Results
	Physical activity
	Dietary behavior
	Quality of life

	Discussion
	Extracurricular activity participation and physical activity
	Extracurricular activity participation and dietary behavior
	Extracurricular activity participation and quality of life

	Conclusions
	Ethical approval
	Author’s contributions
	Submission statement
	Conflict of interest
	Acknowledgements
	References


