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Abstract

Objective: The purpose of this investigation was to examine changes in quality of life indicators from normal
weight (NW) and overweight (OW) children to a play-based fun physical activity (PA) intervention. Methods: Children
(n=33) were assessed prior to and following an eight-week (4 d/wk; 55 min/d) active play program. Children were
assessed by the PedsQL survey for psychosocial function and perception of physical function, PA enjoyment and PA
participation.

Results: These were related to changes in body composition, cardiovascular measures and physical activity
participation. OW children showed a reduction in waist circumference (1 mm) and sum of skinfold (12 mm) (p<0.05),
in contrast to NW group (p>0.05). NW and OW groups experienced similar reductions in blood pressure (p<0.05).
The changes in body composition (body mass waist circumference and sum of skinfolds) were related (r from -0.36
to -0.51) with psychosocial function for NW and OW children (p<0.05). In contrast the cardiovascular measures were
related to changes in the OW group for blood pressures and heart rate.

Conclusions: In summary NW children had a less pronounced response for cardiovascular measures to play-
based PA when compared to the OW group. Nonetheless both groups benefitted in terms of improvements in body
fat (waist circumference; sum of Skinfolds). Therefore active play PA programs, in contrast to training programs, are
effective in mediating obesity and beneficial to physical health regardless of a child’s weight or risk status.

Keywords: Children’s quality of life; Weight status; Physical activity;
Active play

Introduction
Higher levels of perceived health-related quality of life (HRQL)

profiles and improved cardiovascular health/fitness [1] have been
associated with greater physical activity (PA) participation among
children and adolescents [2]. The relationships between PA and both
health and psychological well-being have been reported to yield
positive benefits for children and adolescents [3]. One correlate of
children’s PA is weight status, compared to normal weight, children
adolescents show less PA participation and manifest a lower health-
related quality of life, thereby increasing their risk for developing
chronic disease [1]. Indeed, this is a positive correlation between excess
weight in childhood and growing challenges with physical and
emotional health [1,4]. Studies indicate that incorporating aerobic-
exercise as a means of treatment for individuals diagnosed with
depression results in improvement in depression and decreases relapse
rates than individuals only on medication [5]. What is unclear is the
extent to which short-term, PA intervention programs promote
positive benefits for cardiovascular health, self-esteem and depressive
symptoms in obese children [1,4,6]. Also unknown is the effectiveness
of a PA intervention program to improve emotional and psychosocial
factors related to quality-of-life variables in relation to changes in
health variables.

This is not a trivial matter since only a small percentage of children
meet recommended PA guidelines. The 2009 to 2011 Canadian Health
Measures Survey indicates for children between the ages of 5 and 17
that 31.5% are classified as either overweight or obese [7]. To overcome
such a large deficit in children’s PA participation, it has been suggested
that active play [8,9] may be an appropriate format to improve PA
participation and also promote positive benefits for health and
psychological wellbeing of children and adolescents. Minimal literature
exists as to the impact of quantified play-based PA participation and
health and psychological outcomes in children and adolescents.
However, Canadian PA guidelines promote children and youth (ages 5
to 17 yrs) to participate in 60 min/day of vigorous physical [10]. A
study using sixty overweight and obese children and adolescents were
randomly assigned them to either an intervention group or a control
group. The intervention group was required to do 60 min of guided PA
twice a week for five months. While this extent of PA does not meet
Canadian PA guidelines, the study can be used as a less extensive
representation of the ideal. As expected, the overweight and obese
individuals reduced in overall percentage body fat by 1.8%, while the
control group decreased by 0.9%. As indicated the children who
participated in two days of 60 min PA reduced their percentage body
fat on average by 2.0% [11]. This suggests that PA is effective in
lowering or reversing obesity in children [3,6]. The purpose of this
investigation was to examine changes in various health variables and
psychological well-being indicators of children who participated in an
eight-week guided active play program. The specific questions
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addressed were to: 1) assess whether normal and overweight children
respond differently to a PA play-based intervention program and 2)
correlate health-related quality of life measures with changes in health/
fitness variables in children with different weight profiles. It is
hypothesised that the outcomes will be the same for both obese and
normal weight children.

Methods

Participants
Prior to data collection, the Human Participant Research Ethics

Committee at York University granted approval. This study was
conducted in accordance with Canada’s Tri-Council Policy for the
Ethical Conduct of Research Involving Humans. Written consent was
obtained from parents/guardians of the children involved with this
study. Children also provided their own verbal assent to participate.
Children (n=33) included males and females (55% and 45%
respectively), with ages ranging from 7 to 12 years. These children were
recruited to participate in this study from a local community centre
children’s PA. The 33 participants that took part in the program
Children (and their parents/guardians) wishing to participate in the
study were given an information and orientation session prior to the
commencing sessions.

Study design
Children (n=33) participated in an eight-week PA program (4 d/wk;

55 ± 3 min/d), which consisting of five or six randomly assigned, self-
paced (unregulated), age appropriate games from a directory [8]. In
addition to the 55 minutes of activity, a warm-up period and a water
break (half way through the session) were included. The opportunity
for children’s self-paced activity was delivered in a guided/facilitated
active play program, which involves experienced Kinesiology
Undergraduate majors serving as positive role models and encouraging
children to participate in a ratio of five-children for one-undergraduate
student. At no time are the children forced and/or ridiculed for not
participating; their engagement in the games is completely under their
control. This is an attempt to provide the opportunity to cooperate and
socialize with peers while having fun and being active. All activity
sessions were conducted in a temperature controlled 20 ± 1°C
gymnasium.

Measurement of physical activity
PA was quantified by accelerometry (Actigraph GT3X+) during the

hour long active play program and expressed as vector for ten-second
epochs [12]. The ACC data were transformed using a linear regression
equation (y=0.0045x+0.9912) (R2=0.99) to predict metabolic
equivalents, which was generated on from all participants. Briefly the
ACC calibration was accomplished with a treadmill protocol of rest, 4,
6 and 8 km/h (0% grade) treadmill activity (8) using a CosMed2
oxygen collection system for VO2 determination. Cutoffs for activity
levels were; 0 – 2 METs classified as sedentary, 3 – 3.9 METs classified
as light activity, 4-5.9 METs classified as moderate and <6 METs
classified as vigorous.

Measurements of psychosocial well-being and attractiveness
to physical activity
The Pediatric Quality of Life Inventory (Peds-QL) was used to assess

psychological well-being or health-related quality of life prior to and

after completing the intervention. Scores for psychosocial functioning
and perceived physical functioning were used as described by Varni et
al. [13], with moderate to very good Pearson’s correlation and intra-
class correlation coefficients for children between the ages 4-12 years.
The questions were read to the child, who were then asked to circle
whichever answer felt the most appropriate regardless of child’s age
and level of comfort in reading. The Children’s Attraction of Physical
Activity (CAPA) was administered to the children [14]. The CAPA
scale is built upon psychological characteristics found to influence
children’s attraction to physical activity. It consists of five factors; liking
and feelings toward vigorous exercise, liking of games/sports,
importance of exercise related to health, peer acceptance in games/
sports, and fun of physical exertion. There are four items for the first
four factors listed and five items to determine feelings toward physical
exertion. The CAPA instrument was developed based upon findings in
focus groups comprising of children in grade 3–4; the survey has be
found to produce reliable and valid results for children ages 8–10 with
an alpha value >0.60 on all five sub-groups [14].

Procedures
Standing height was measured using a standiometer. Without shoes,

children were asked to stand erect with feet together ensuring their
heels, buttocks, back and head were in contact with the standiometer.
Height was recorded to the nearest 0.5 cm. Wearing light clothing and
standing in sock feet, weight was measured using an electronic scale to
the nearest 0.1 kg. Body mass index (BMI) was calculated as weight
divided by height (BMI = kg/m2). Waist circumference measurements
were taken to the nearest 0.1 cm. Children were identified as high risk
for pediatric obesity and cardiovascular disease when their waist
circumference measurements fell at a value greater than the 75th
percentile for their age and sex, based on the rationale that waist
circumference is a direct indicator of visceral adiposity and related risk
of weight-related co-morbidities. Recent waist circumference
measurements of representative samples of North American children
were used as references [15,16]. Upon arrival and after resting for a
minimum of five minutes, heart rate was measured while the child sat
in a chair with their right arm resting on a table. Manual palpation of
the right carotid or radial artery occurred for 15 seconds. Blood
pressure was measured on the child’s right arm using a manual
sphygmomanometer and an appropriately sized cuff. Systolic blood
pressure was recorded as the first audible Korotkoff sound and
diastolic blood pressure was determined by the fifth Korotkoff sound.

Data analyses
Descriptive statistics were calculated for all measures and are

expressed in means and standard deviations (mean ± s). All statistical
analyses were conducted using the Statistical Package for Social
Science (SPSS) software (v22). Statistical significance was accepted as
(p ≤ 0.05) and two-tailed tests were used. Levene’s test was used to
determine the homogeneity of variance and independent t-tests were
conducted to compare differences between groups. When groups had
unequal variances Mann-Whitney U tests pre and post scores were
used to determine significance levels. Correlations (Pearson r) between
body composition and cardiovascular measures and HRQL’s
perception of physical function, psychosocial function and physical
activity (PA) enjoyment or attractiveness parameters were performed
(SSPS v22).
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Results
The 33 participants that took part in the program included males

and females (55% and 45% respectively). The mean age was 10±0.3
years. Eleven or 33% of the children were identified as overweight
(OW) or at increased risk for obesity and cardio-metabolic issues
based on their waist circumference measurements. The mean age was
similar for both the overweight and normal groups (p>0.05). The
baseline comparison of overweight and normal groups is summarized
in Table 1. The overweight groups weighed on average 21 kg (± 0.3)
more than the normal group, had a waist circumference 19 cm (± 0.1)
greater and had an average sum of skin folds 86mm greater than the
normal groups. The average diastolic and systolic blood pressure and
resting heart rate was comparatively higher in the overweight group by
7 mmHg, 5 mmHg and 5 bpm (± 0.5) respectively. A statistically
significant difference was not seen in quality of life scores between the
two groups, except that the overweight children scored an average of
9% higher on their perception of physical functioning than normal
weight children. They also rated themselves slightly higher (3%) on
emotional functioning and lower on psychosocial functioning (6%)
and physical activity enjoyment/attractiveness (6%).

Parameter Normal Weight Overweight Total

Children (n) 22 11 33

Age, years (sd) 10.2(±0.3) 10.3(± 0.4) 10.3(±0.2)

Body Composition and Cardiovascular Parameters

Body Mass, kg (sd) 36 (±2) 57 (±3)* 43 (± 2)

Waist Circumference,
cm (sd)

61 (± 1) 80 (±2)* 67 (±2)

Sum of Skinfolds, mm
(sd)

61 (±6) 147 (± 12)* 90 (±9)

Resting BP Systolic,
mmHg (sd)

99 (±3) 106 (±3)* 101 (±2)

Resting BP Diastolic,
mmHg (sd)

65 (±2) 70 (±4)* 67 (±2)

Resting Heart Rate,
bpm (sd)

77 (±2) 82 (±4) 79 (±3)

Quality of Life Parameters - expressed as percent (sd)

Perception of Physical
Function

76 (±3) 85 (±4)* 79 (±3)

Psychosocial Function 74 (±3) 66 (±6)* 71 (±3)

Physical Activity
Attractiveness

73 (±3) 67 (±4)* 71 (±3)

Table 1: Characteristics of children participating in an eight-week
guided active play summer program. Body composition,
cardiovascular and Health-Related Quality of Life measures are
reported prior to program. Data are expressed as means ± sd and the
level of statistical significance (p<0.05) reported with an asterisk (*) for
Normal Weight versus Overweight Groups.

Normal weight children participating in the eight-week PA program
completed on average 3456 ± 209 counts/min (vector magnitude),
which was greater than the PA participation noted for obese children
attending the program (2733 ± 467 counts/min) (p<0.05). Overall the

average percentage of time spent in sedentary (S), light (L), moderate
(M), vigorous (V) and M-V intensities were 28% ± 11%, 30% ± 5%,
27% ± 7%, 15% ± 8%, 42% ± 14%; 38% ± 13%, 28% ± 10%, 22% ± 11%,
12% ± 8%, and 32% ± 12%; for the NW versus OW groups,
respectively. The average %MVPA elicited throughout the eight-week
program is in Figure 1.

Figure 1: Average physical activity (PA) participation during an
eight week active play program by normal weight and overweight
children distributed by categories: sedentary time (Sed); light PA
(L); moderate PA (mod); vigorous PA (Vig); and combined
moderate and vigorous PA (MVPA). Cutoffs for activity levels were;
0 – 2 METs classified as sedentary, 3 – 3.9 METs classified as light
activity, 4-5.9 METs classified as moderate and <6 METs classified
as vigorous. The asterisk (*) denotes difference at p<0.05 between
NW and OW children.

Overall, children had slight decreases in waist circumference and
blood pressure, and a minor increase in resting heart rate post
intervention (Table 2) (p>0.05). The overweight group gained an
average body mass of 1 ± 0.4 kg, 1 ± 0.9 cm in waist circumference and
lost on average 12 ± 7 mm for the sum of skinfold measurements
(Table 2) (p>0,05). The normal weight group did not significantly
change in any health/fitness parameter (Table 2). Both groups had
lower systolic blood pressure after the intervention compared to
baseline.

Parameter Post-Pre Intervention Mean Difference (±SD)

Normal Weight
(n=22)

Overweight

(n=11)

Total

(n=33)

Weight (kg) -1 (±0.8) 1 (±0.4) 0 (±1)

Waist Circumference (cm) -1 (±2) 1 (±0.9) -1 (±2)

Sum of Skinfolds (mm) 6 (±2) -12 (±7) 0 (± 3)

Resting BP Systolic
(mmHg)

-4 (±4) -7 (±3) -5 ± (3)

Resting BP Diastolic
(mmHg)

-2 (±4) -6 (±4) -3 (±3)

Resting Heart Rate (bpm) 1 (±2) 1 (±3) 1 (±3)

Table 2: Impact of an active play children’s program (i.e. the difference
between post and pre-intervention) for body composition,
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cardiovascular and Health-Related Quality of Life measures by normal
weight and overweight children.

The relationships between changes in health/fitness variables and
health-related quality of life parameters seen after the guided active
play program are depicted in Tables 3 and 4. The perception of physical
functioning for normal weight children was not related to 5 out of the
6 fitness variables measured; body mass showed a modest but
significant impact on the pre-post differences (r=-0.32) (p<0.05).
Psychosocial functioning was related to body mass changes and waist
circumference (Table 3) (p<0.05). None of the pre vs post difference
scores for cardiovascular variables were related to either physical or
psychosocial function in normal weight children (Table 4) (p>0.05).
The perception of physical functioning for obese children was not
related to 5 out of the 6 variables measured; only body mass showed a
modest but significant impact on the pre-post differences (r=.28)
(p<0.05). Psychosocial functioning was also significantly related to pre-
post difference scores for all variables except heart rate (Tables 3 and 4)
(p<0.05).

Correlation Coefficients (r value)

Quality of Life
Parameter

Weight

(kg)

Waist
circumference
(cm)

Sum of
Skinfolds

(mm)

NW
n=22

OW

n=11

NW
n=22

OW

n=11

NW
n=22

OW

n=11

Physical
Functioning (%)

-0.32* 0.28* -0.12 0.14 0.04 -0.16

Psychosocial
Functioning (%)

0.40* 0.36* 0.22* 0.40* 0.04 -0.51*

PA Enjoyment
Attractivenss (%)

-0.34* -0.30* -0.06 -0.29* 0.15 0.28*

Table 3: Relationships (Peasron r) between baseline HRQL measures
and difference in body composition measures for normal weight (NW)
and overweight (OW) children. Statistical comparisons were at an
alpha level of 0.05 and significant differences represented as an asterisk
(*) for NW vs. OW groups.

Correlation Coefficients (r value)

Quality of Life
Parameter

Systolic BP

(mmHg)

Diastolic BP

(mmHg)

Heart Rate

(bpm)

NW
n=22

OW n=11 NW
n=22

OW
n=11

NW

n=22

OW

n=11

Physical
Functioning (%)

-0.18 0.03 -0.05 -0.40* 0.13 0.44*

Psychosocial
Functioning (%)

0.01 0.36* 0.11 0.32* -0.15 0.19

PA Enjoyment
Attractiveness
(%)

-0.03 0.03 -0.01 0.26* 0.19 0.41*

Table 4: Relationships (Pearson r) between baseline HRQL measures
and difference in cardiovascular measures for normal weight (NW)
and overweight (OW) children. Statistical comparisons were at an

alpha level of 0.05 and significant differences represented as an asterisk
(*) for NW vs. OW groups.

Interestingly, the attractiveness to PA assessment for obese children
showed significant relationships to the pre-post difference scores for
body mass, waist circumference, sum of skinfolds, diastolic blood
pressure and heart rate (Tables 3 and 4) (p<0.05). In contrast for the
normal weight children were only the body mass differences were
different (p<0.05).

Discussion
The first question addressed in this investigation was whether

normal and overweight children respond differently to a play-based,
fun PA intervention program in regard to physical and psychosocial
characteristics. Overweight children responded very strongly to the PA
intervention and thus it was considered effective in improving their
health status, particularly in reducing waist circumference and skinfold
measurement (by 12 mm on average). These changes may reduce the
risk for obesity and chronic disease. Since waist circumference is an
established indicator of central obesity and is positivity correlated with
cardiovascular disease, type 2 diabetes mellitus and premature death
[17]. The normal weight group maintained their existing health status
except for an increase in skinfold measurement (6mm average). These
results indicate that moderate intensity intervention programs
decrease total body and visceral body fat in overweight but not normal
weight children. It has been noted that 30 to 60 min of moderate
activity, 3 to 7 days per week results in a reduction of total body and
visceral adiposity in overweight children while not influencing
percentage body fat in normal children [18]. The latter may be more
active in general and require more vigorous amounts of PA to see
beneficial effects on adiposity [18,19]. More importantly, growing
children of healthy weight do not have the same need to lower their
adiposity levels as overweight children do, and thus maintenance of
their current fitness or adipose status would be considered ideal. Both
normal weight and overweight children in the current study
experienced reductions in blood pressure which would suggest that the
intervention was effective in improving their level of fitness. Thus, it
was concluded that normal weight children had a less pronounced
response to the intervention program when compared to the
overweight group, though both benefitted in terms of improvements in
cardiorespiratory fitness. These findings suggest that play-based, fun
PA intervention programs are effective in mediating obesity and
chronic disease risk factors in susceptible individuals but can be
beneficial to physical and emotional health regardless of a child’s
weight or risk status.

The second pertinent question examined how health-related quality
of life influenced the response in both groups in relation to play-based
PA intervention. Higher physical functioning in normal and obese
adolescents is associated with increased engagement in vigorous PA
regardless of their age or gender [20]. The children with a higher
baseline score for physical functioning lost more fat and experienced
greater improvements in cardiovascular fitness overall and in the
normal weight group but not in the overweight group. Higher physical
functioning scores may reflect a discrepancy between perceived and
real fitness abilities in overweight children.

Psychosocial functioning includes emotional, social and school
functioning domains. Active children tend to score higher on social
functioning than their less active peers, possibly due to the link
between sport participation and increased social desirability and
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reinforcement [2]. In addition PA has a positive correlation to
concentration and memory, in reference to school functioning
domains [18]. The moderate correlation between psychosocial
functioning scores and increasingly lower skinfold measurements in
the overweight group suggest that intervention environments may be
beneficial for this group. However, as seen in Table 1 such an
intervention structure may not be beneficial to normal weight youth,
for whom already have a higher psychosocial functioning.

Greater self-perceptions of gratification and attractiveness to PA are
associated with higher PA and fitness scores in youth [20]. However, in
the present investigation higher self-attractiveness scores were
associated with decreases in general and cardiorespiratory fitness in
the participants overall. The relation according to weight status was
unclear, as higher scores were associated with adverse increases in
certain fitness variables and beneficial decreases for other in both
groups. These results may be due to the influence of gender, since girls
and boys in particular differ in their self-perception of attractiveness
[20]. In the present investigation, the small sample size made it difficult
to further break down the study population by gender. This is a
limitation in the present study since most of the associations seen were
weak due to the small sample size. However, the results of the study are
unique/relevant since the PA intervention allowed for children’s self-
directed play-based, fun activities within a positive environment using
undergraduate students as role models. Finally physical functioning
was associated with fitness improvements following a PA intervention
in normal weight youth, whereas psychosocial variables may be
directly relevant for interventions targeting overweight youth. The
influence of self-perceived attractiveness is unclear and research which
controls for gender-based effects is needed. In conclusion, an active
play based PA intervention is accompanied by sufficient moderate-to-
vigorous PA to improve body composition and cardiovascular fitness
for overweight children. The health-related quality of life (HRQL)
measures, in particular psychosocial functioning and PA enjoyment,
correlate very well with changes in cardiovascular measures suggesting
that active play environment is beneficial for improving health and
fitness measures in overweight children. In contrast the impact and
magnitude of change reported for normal weight children is less
following an active play intervention even though PA participation is
greater. Therefore active play PA programs, in contrast to training
programs, are effective in mediating obesity and beneficial to physical
health for overweight children despite a lower psychosocial status
and/or greater weight or health risk status.
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