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Abstract

This study examined the effect of 6-week strength and endurance circuit training (twice a week) on body image
in 53 primary school girls aged 14-15 years divided in three groups (2 experimental and 1 control). Methods: A
pre-test, post-test design was used in the 3 groups experiment. Body Mass Index (objective indicator of body
image) and Contour drawing rating scale (subjective indicator) were administered as pre and post-test to each
group before the intervention and after 6 weeks of intervention. Wilcoxon signed-rank test was used (SPSS
version 23.0) to compare pre and post test data and to found out the differences before and after intervention in
each groups. Strength and endurance circuit training was associated with significant decrease of body
dissatisfaction in both experimental groups (1: Z=2.33; pl] .05 and 2: Z = 2.88; p[] .01) and no changes were
found in control group (Z= .00; p= 1.00). A Kruscal-Wallis test revealed that there was a significant difference in
BMI among three groups (H(2)= 6,01; p=.049; 1°=0,3).
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Introduction

Physical activity and its benefits are known from the evidence of the amount of research articles.
Nowadays everybody knows a lot of benefits of regular exercise, including numerous physical and psychological
profits (Raglin, 1990; Biddle, 1993; Fox, 1999; Warburton, D. E. R., Nicol C. W., & Bredin, S. S. D., 20006).
Under the psychological profits we understand greater levels of general well being, greater positive mood, and
lower levels of depression (Reed & Ones, 2006). Physical activity can be beneficial in improving one’s body
image (Kirkcaldy, Shephard, & Siefen, 2002; Gehrman et al., 2006; McIntyre, F., Chivers, P., Larkin, D., Rose,
E., & Hands, B., 2015).

Body image was a concern for respondents to the Youth Survey 2016 and was a concern for a higher
proportion of young women (41.4 %) than young men (17.0 %). Young people continue to nominate coping with
stress (44.4 % of respondents), school or study problems (37.8 % of respondents) and body image (30.6 % of
respondents — extremely concerned 13.0 % very concerned 17.6 %) as their top three issues of personal concern
(Bailey et al. 2016). Many young people also highlighted discrimination on the basis of their appearance.
Negative body image can result in social isolation or can exhibit self-destructive behaviours.

Negative body image has been associated with poor self-esteem (Franzoi and Shields 1984). Ekeland et
al. (2005) analysed twenty three randomised trials and determined that exercise may have short term beneficial
effects on self-esteem in children and adolescents. Study from Wilkosz et al. (2011) has found that 24%
adolescent girls were dissatisfied with their bodies. Martin & Lichtenberger (2002) proposed intervention of
exercise for improving satisfaction with body. Hausenblas & Fallon (2006) added that exercise improves body
image, particularly among women. Physical exercise can have reinforcing effect on immediate body image and
mood improvement (Vocks, Hechler, Rohrig & Legenbauer, 2009). A lot of studies mentioned the positive
relationships between physical activity and satisfaction with body in adolescents (Campbell & Hausenblas,
2009). Body image and physical activity is associated. Finne et al. (2011) discovered associations between
dissatisfaction with body and low level of physical activity among 11-17 years girls and similar results founded
Fountoulakis and Grogan (2014). Olchowska-Kotala and Chromik (2014) stated that body satisfaction grows
together with increasing the amount of time spent on physical activity.

But in current researches is necessary to prove different form of physical activity in the context of body
image among women of different age groups.

Stice (2002) presents that negative body image is a major risk element for eating disorders.

Zabinski et al. (2011) found that a physical activity had no changes in body dissatisfaction (sample: men
and woman, average of age M=24+1.95 years).

Fewer researches have been conducted with adolescent girls.
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Materials and methods
Participant

Fifty three female students from three 9™ classes of primary schools (age from 14 to 15 years) from
capital town of Slovakia Bratislava. Every class was assigned to one of three groups: experimental (intervention)
group 1, 2 and control group.
Experimental (intervention) group 1: fifteen female students (M, = 14.33£0.49 years, Mygjgne = 162.13£6.77
cm, Mygeighe = 54.52+8.96 kg).
Experimental (intervention) group 2: twenty female students (Mg = 14.75+0.44 years, Mygjgn: = 162.95+6.91
cm, Myeighe = 57.78+4.33 kg).
Control group: eighteen female students (M, = 14.39+0.50 years, Mygigne = 161.75 £7.41 cm, My ign = 54.17£
5.48 kg).

Every group had two lessons of physical education weekly, in duration 45 minutes.
The study included all girls whose parents gave us Informed consent (Sakacova, 2017) to participate in our
study. The girls were physically healthy and they regularly attended physical education lessons. Participant had
to fulfil these two conditions to remain in our study:

1. To take part in 10 from 12 physical education lessons of every periods.
2. To take part in a gaining of every test requirements.

Test information and measurements were realized from December 2015 to March 2016 in standard conditions of
regular physical education lessons. We personally took part in every measurement and we leaded strength and
endurance circuit training intervention in physical education lessons.

Measures

Objective measures of Body Image — Somatometry

Body height

Before measure we prepared the height measurement on the wall and on the floor (booth with flat
surfaces). Girls removed their shoes and stood with feet together against the wall. They had to look straight
ahead (the line of sight had to be parallel with the floor) and had to touch the wall with their head, back, buttock
and heels. Then we used rectangular triangle to form a right angle with the height measurement on the wall —
body height was the distance between floor and highest point on cranium (vertex). The body height was
measured to the nearest 0.5 centimetre.

Body weight

We placed digital scale on the floor. Girls removed shoes and heavy clothing. They were only in typical
physical education kit (T-shirt, leggings). Then they stood still with both feet in the centre of the digital scale.
We measured the body weight to the nearest 0.1 kilogram.

Weight status — Body mass index

Body mass index (BMI) was determined as kg/m” — girl’s body weight divided by their square of body
height in metres. Then the participants were classified to 4 groups: underweight, normal (healthy) weight,
overweight and obese girl students.

Subjective measures of Body Image — Silhouettes

Contour Drawing Rating Scale (CDRS)

Technique of silhouettes is the most used method for measure and orientation body dissatisfaction
(Fialova, 2012; Thomson & Gray, 1995). This method consisted of 9 silhouette figure drawings ranging from
thin to fat (Fig. 1). Girls chose one silhouette in two steps: first they chose the figure that is the most obvious
their actual figure (current body size), in the second step they chose the figure that they would like to look like
(ideal body size). After choices we calculated current — ideal discrepancy as the discrepancy between current and
ideal body size what means degree of dissatisfaction with own body size. The difference between the two
ratings is used as an index of dissatisfaction (Thomson & Gray, 1995). Test-retest reliability for current size,
ideal size and current-ideal size discrepancy mostly exceeded 0.70 (Wertheim, Paxton & Tigner, 2004). The
study supported the use of the Contour Drawing Rating Scale in early adolescent girls.

Fig.1 Contour Drawing Rating Scale (CDRS) (Thomson & Gray, 1995)
Procedure
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Somatometrie and CDRS from each girl was examined pre- and post-intervention.
Experimental groups participated in strength and endurance circuit training. Physical education lessons
with this program were performed twice a week for 6 weeks. Each lesson lasted 45 min and consisted of:
a) warm up (5-12 min),
b) strength endurance circuit training (20-35 min),
number of exercises: 6-12 (Sedlacek, Lednicky, 2010), number of circles: 2-3, work cycle for each
exercise: 30 seconds, recovery cycle between 2 exercises: 15 second, recovery cycle between 2
circles: 2 minutes, example of exercises: lot of variations of squats, push ups, lunges, sit ups,
exercises with Swiss ball, overball, etc.
¢) cool down and stretching (3-10 min).
All physical education lessons were conducted in a school sports hall.
The control group did not participate in the strength and endurance circuit training, they had only
typical curricular exercise and sports — 4 lessons of athletics, 2 lessons of gymnastics and 6 lessons of volleyball.

Statistical analysis

Data were analyzed with statistical program SPSS 23. Wilcoxon T-test (non-parametric method) was
used for comparison pre-test and post-test measurements in every group and Kruscal-Wallis H-test (non-
parametric method) was used to determine statistically significant differences in changes among 3 groups
(experimental group 1 and 2 and control group) and 2 variables (pre-test and post-test score of BMI and degree
of body dissatisfaction measured as a discrepancy between current and ideal body size marked on CDRS).

Results

Objective indicator of Body image — Body Mass Index

13% of girls from experimental group were overweight, the rest (87% of girls) were classified as normal
weight. Girls from experimental group 2 were classified as follow: 80% as normal weight, 15% as overweight
and 5% as obese. Our control group consisted of only normal weight girls. The same weight classification of

girls from experimental groups was before and after intervention. Average BMI in each group is presented in
Tab. 1.

Table 1. Body Mass Index

Pre Post

M SD M SD
Experimental group 1 20.68 2.74 20.74 2.74
Experimental group 2 21.88 2.60 21.84 2.54
Control group 20.66 0.83 20.63 0.84

The Wilcoxon test results revealed no significant effect on BMI in pre- and post-test in every group.
Values of BMI were relatively stable — experimental group 1 worsened in BMI average (0.06) when we compare
BMI before and after intervention. Experimental group 2 increased BMI by 0.04 and control group by 0.03. But
the Kruscal-Wallis H-test results revealed significant changes in comparison of experimental group 1 and control
group (p<0.05). Comparison of experimental group 1 and experimental group 2 revealed no significant changes,
the same comparison with no significance was revealed in experimental group 2 and control group.

Subjective indicator of Body image — Silhouettes
There were significant differences between pre- and post-test data in both experimental group, but
differences in control group were not significant.

Table 2. Contour drawing rating scale

Pre Post

M SD M SD
Experimental group 1 1.47 1.36 1.00 1.36
Experimental group 2 0.95 1.05 0.45 0.76
Control group 0.83 0.92 0.84 0.86

In experimental group 1 girls ranged their body dissatisfaction from 0 to 5 points (the highest possible
8) before application intervention and from 0 to 5 after intervention — differences were in average, because pre-
test average was 1.47 points (SD=1.36) and post-test average 1.00 points (SD=1.36). The average in degree of
body dissatisfaction decreased 0.47 point. The highest decrease was from 3 points to 1 point. Three girls showed
no point differences between pre-test and post-test designation. There was no notice that any girl increased the
degree of body dissatisfaction after intervention. In this group were a significant differences between pre- and
post-test (p<0.05).

In experimental group 2 participants ranged degree of body dissatisfaction with their body from 0 to 4
in pre-test and from 0 to 3 in post-test. The average score in the degree of body dissatisfaction was 0.95 points
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(SD=1.05) before the exercise intervention and 0.45 points (SD=0.76) after the 6-week strength and endurance
circuit training. The average decrease was higher (0.50 point) than in experimental group 1. The highest decrease
was 2 points and after intervention 13 girls from the experimental group 1 designed the degree of body
dissatisfaction with the 0 point, they were satisfied. Equally in this group 2 there was no notice the increase in
degree of body dissatisfaction among girls. Differences between pre and post-test were statistically significant
(p<0.01).

Control group ranged the degrees of body dissatisfaction in pre- and post-test from 0 to 3 points, while
pre-test average was 0.83 points (SD=0.92) the post-test average was 0.84 points (SD=0.86). The scores on the
Contour drawing rating scale in this group remained relatively stable pre- and post-test (mean difference only 0.1
points). One girl from the control group increased degree of body dissatisfaction, one degreased, and others were
on the same status. Differences were not statistically significant.

Strength and endurance circuit training was associated with significant decrease of body dissatisfaction
in both experimental groups (1: Z=2.33; p[] .05 and 2: Z = 2.88; p[J .01) and no changes were found in control
group (Z= .00; p= 1.00). A Kruscal-Wallis test revealed that there was a significant difference in BMI among
three groups (H(2)= 6,01; p=.049; ° = 0,3). Results of Kruscal-Wallis H-test, which compared differences in
changes between 3 groups, revealed that there was decrease in degree of body dissatisfaction in both
experimental group, but these changes were not significant in comparison to the control group.

These findings suggest that strength and endurance circuit training can improve satisfaction with body
of primary school girls due to decrease of their index of body dissatisfaction.

Discussion

The current study was designed to examine the effects of 6-weeks strength endurance circuit training
intervention on body image among primary school girls. It was hypothesized that the intervention (strength
endurance circuit training) would have a significant positive impact on this dependent variable (body image) in
experimental groups, while control group would not change. In accordance with this hypothesis, the results
revealed, that participation in 6-week strength circuit training on physical education lesson enhanced body image
of 14-15-year old females.

Available researches and studies have reported contradictory findings. Some of them have demonstrated
significant relationship between physical activity and body image (Burgess, Grogan & Burwitz, 2006;
Fountoulakis & Grogan, 2014). Some have reported no significant improvement of body image or no changes
after physical activity intervention (Asci, Kin, & Kosar, 1998; Zabinski et al. 2011). Pacesova (2016a) found that
nonsporting adolescent girls were more satisfied with overall body shape than female sport active adolescents.
Results of Pacesova (2016b) study showed higher level of satisfaction in group of nonathletes in every surveyed
body part except one. Cohn et al. (1987) found no significant difference between actual and ideal figure in 10.5-
15-year-old girls, although 38% had thinner ideal than their current figure. More current studies incline to
positive impact physical activity on body image, especially among female (Tucker & Maxwell, 1992; Tucker &
Mortell, 1993; Williams & Cash, 2001; Abbott & Barber, 2011; Pera¢kova & Peracek; 2016; Nayir et al., 2016).
The results of the study of Duncan et al. (2009) stated that, as compared to the control group, participants in 6-
week circuit training significantly improved body esteem scores post intervention. Circuit training participants in
study of Sothern (2014) decreased waist circumference subcutaneous adipose tissue and this is for better
appearance. All exercise trials (aerobic session, interval circuit and resistance exercise) in Hubbard study (2013)
yielded significantly different scores post activity as compared to the control trial. Even a relatively brief weight
training program can produce improvements in multiple aspects of body image (Williams and Cash 2001).
Tucker and Maxwell (1992) presented effects of 15-week, two-day-per-week weight training activities which
improved body image. Another study (Henry, Anshel and Michael 2006) determined 12-week aerobic and
interval circuit training on fitness and body image among women. The interval circuit training group experienced
the greatest improvement for the body image. Maher, Pincus, Ram and Conroy (2015) study added evidence that
daily fluctuations in physical activity had important implications for well-being regardless of age.

In general, this study found that 6-week strength and endurance circuit training did significantly
improve body image of 14-15 years old primary school girls. The same results noted Williams & Cash (2001)
those 6-week circuit-weight training program improved body image in 39 college students (sample included
booth gender — 27 women, 12 men). These findings are in opposition to study Caruso and Gill (1993) that
reported no significant changes in body image following 10-week weight training in undergraduate females. In
the context with previous studies, it is important to ask a question, whether some kinds of physical activity are
better for improving the body image in adolescent females than other.

For example Asci, Kin, Kosar (1998) reported no significant effect of 8-week aerobic dance on body
image in 45 female university students. On the other hand Burgess, Grogan, Birwitz (2006) revealed
improvement of body image dissatisfaction after 6-week aerobic dance intervention in 13-14 years girls (aerobic
dance were performed twice a week, in duration 50 min). Monteiro Gaspar et al. (2011) discovered that higher
levels of physical activity in children (10-17 years) had a protective effect on body image dissatisfaction There
is practical implication from this study for teachers or trainers.
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Conclusion

Strength and endurance circuit training applied twice a week in a 6 week lasting involved during the
physical education lessons among early adolescent girls revealed positive effects on body image. Early
adolescent girls, who finished training program, reported significantly decrease of discrepancy between current
and ideal figures after 6 week strength and endurance circuit training in comparison to early adolescent girls
from control group, who attend traditional physical education lesson without strength and endurance circuit
training. For future study we suggest verification of the strength and endurance circuit training for a longer
period and try it also among girls from control group.
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