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Abstract

Obijectives: The purpose of this study was to investigate the effect of aerobic training and
low-calorie diet on GH, testosterone and body composition of obese boys during puberty.
Methods & Materials: In this semi-experimental research, 53 subjects (12-17 years old)
in Puberty period were assigned in two groups TS2.3 (n=28, BMI=29.61+4.7kg/m?) and
TS4.5 (n=25, BMI=30.54+3.7kg/m?). Then, each group was randomly divided into three
subgroups: Aerobic training, diet and control. The aerobic training group ran for 3 months,
3 times a week for 20-40 minutes with an intensity of 60-85% MHR. For the diet group,
a low-energy food plan (500 to 1000 kilocalories less than daily requirement) was
prescribed by a nutritionist. rrr pppmpss’ puberty was measured by Tanner's scale, body
composition with Inbody3.0, GH and testosterone were measured by ELISA method. Data
analysis was done by Shapiro-Wilk tests, t-test, two-way ANOVA or their non-parametric
equivalent in SPSS version-24.

Results: The results showed that GH changes were not significant. The interactive effect
of group and puberty in increasing testosterone was observed only in aerobic training
group (p=0.01);decrease in body fat percentage was observed in two intervention groups;
however, it was more in diet group (p=0.001). Moreover, BMI reduction in two
intervention groups was more at the TS4,5 (p=0.04).

Conclusion: The positive result of the intervention of aerobic training and low-calorie
diet was the reduction of body fat percentage, which indicates the dynamics of puberty
with its rapid changes. Therefore, it is better for obese boys to seize the golden opportunity
of puberty especially at the final years, to reach the ideal weight.
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Extended Abstract

Background and Purpose

The problem of obesity is not limited to adults and includes children and
teenagers. Adolescence, which is associated with sexual maturation and extensive
changes in body composition, can be more affected by obesity and its
consequences (V). During puberty, there is a rapid increase in the body size of
people, which is the result of complex hormonal changes. GH and testosterone
can be mentioned among these hormones. GH has a significant effect on the
growth of all body tissues during childhood and adolescence. However, obesity
reduces GH release in response to many stimuli (Y). Testosterone plays a role in
spermatogenesis, developing male sexual characteristics and increasing lean mass
in boys. However, obesity can lead to the reduction of this hormone (Ye
Apparently, as a teenager, participating in weight loss programs was not always
successful (¢ ,¥). Because in this age group, regardless of the type of intervention
(exercise or caloric restriction), we see an increase in both types of fat and lean
tissue under the influence of natural growth. However, in some studies, it has been
mentioned that the body fat percentage of teenagers decreases due to weight loss
programs (7-o.. This contradiction in the report of previous studies was rooted in
the lack of attention to biological age based on the stages of maturity and
researchers' reliance on chronological age. In fact, after the 3rd stage of puberty,
adolescents reach the peak of height and weight growth faster, which is
accompanied by an increase in calorie intake (%c. Therefore, the purpose of this
study was to investigate the effect of aerobic training and low-calorie diet on GH,
testosterone and body composition of obese boys during puberty.

Materials and Methods

The research method was semi-experimental with a pre-test-post-test design. The
statistical population of the research included obese boys aged 12 to 17 in Rasht.
The statistical sample available to the researcher was selected from the first and
second secondary schools through BMI measurement.

The procedure was explained in separate sessions for the subjects and their
parents. After completing the written consent form, the medical-sports records
guestionnaire was used to identify the eligible ones. The inclusion criteria for
subjects include having regular sleep, not taking any type of medication, having
physical health, not having a history of family illness, not participating in a regular
exercise program, not having a special diet to lose weight, and not losing weight
(more than 2 kg per day). Two months before the start of the research project.
Among the 67 obese students, only 53 individuals were able to complete the
protocol.
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Tanner's 5-stage scale was used to measure the maturity stage by self-assessment.
In this way, the subjects were asked to go to the Wikipedia website and search for
the term "boys' sexual maturity”, click on the graphic image of Tanner's 5- stage
scale to enlarge the image, then stand in front of the mirror and rate their sexual
status. In some cases, the subjects reported between two stages of puberty, and the
results were compared with their blood testosterone levels to determine the exact
maturity (++) . According to the Tanner scale, the subjects in two stages TS2,3
and TS4,5 were homogenized and randomly assigned to three groups of aerobic
training, diet and control (Figure 1). Blood sampling was done after 12 hours of
fasting in the school laboratory. The research protocol lasted 12 weeks. The
control group was asked not to change their usual lifestyle. Body composition was
measured by Inbody3.0, GH and testosterone was measured by ELISA method.
The aerobic training group ran for 3 months, 3 times a week for 20-40 minutes
with an intensity of 60-85% MHR. Heart rate was monitored using a Polar
(Finland) watch. For the diet group, a low-energy food plan (500 to 1000
kilocalories less than daily requirement) was prescribed by a nutritionist. Data
analysis was done by Shapiro-Wilk tests, t-test, two-way ANOVA. In the case of
growth hormone, where the data distribution was not normal, Wilcoxon, U-Mann-
Whitney and Kruskal-Wallis tests were used, respectively. The statistical analysis
was done by SPSS version 23 software and EXCEL software was used to draw
graphs.

Findings

The results showed that GH changes were not significant. The interactive effect
of group and puberty in increasing testosterone was observed only in aerobic
training group (p=0.01). Indeed, the increase in testosterone was significant in
both stages of puberty. Decrease in body fat percentage was observed in two
intervention groups; however, it was more in diet group (p=0.001). Additionally,
the effect of puberty and the interactive effect of group and puberty were not

more at the TS4,5.

Conclusion

The results of the present study indicate that the puberty period, with many
changes in anabolic hormones including testosterone, leads to rapid changes in
body composition. Therefore, the implementation of interventions such as aerobic
exercise and low-calorie diet in this particular period of life results in positive
results in improving the body composition of obese adolescent boys. Therefore, it
is better for obese teenagers to seize the opportunity of puberty, especially at the
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end of it, which is accompanied by more changes in weight category, to achieve
physical fitness.

The Article Message
Puberty is a golden opportunity to reach the ideal weight with the help of diet and
aerobic exercise for obese boys.
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Table 1- Descriptive characteristics of subjects in pre-test and post-test

walieog I3 e300 &lgh ot pei 03 )F
Control Group Diet Group Aerobic Training Group Eolial> yo
(T$2,3 n=10) (TS4,5 n=8) (T$2,3 n=9) (TS4,5 n=8) (TS2,3 n=9) (TS4,5 n=9) Tanmer >
.7 T .7 g o 7 e Variables
ope3lom 0303 o opeilon og3l et opejlom Og3l et Stage
Post test Pre test Post test Pre test Post test Pre test
161.30+6.61 159.846.67 169.89+6.39 167.78+6.41 163.67+8.15 161.77+8.19 TS2,3 3
Height
178.0148.94  176.75+9.06  168.75+430 166.75+4.55 172.89+6.84 170.78+6.81 TS4,5 (cm)
80.86+19.07 78.44+19.81 83.71+13.66 84.25+14.24 764611595 74.88+14.61 TS2.3 O o398
Mass
101.29+17.62 100.19+16.64 81.86+10.56 83.08+11.81 87.67+15.88 87.81+15.94 TS4,5 kg
30.9346.13 30.57+6.62 28.86+3.06 29.79+3.40 28.26+3.65 28374343 TS2.3 O eag esls
BMI
31.73+2.70 31.88+2.82 28.67+2.92 29.77+3.18 29.29+4.86 30.03+4.81 TS4,5 (kg/m?)
353148.02  35.0348.52  29.62+4.94  35.03+4.75  30.1346.22  34.15+43.33 TS2,3 o e Syt
Body Fat
28.12+3.34 27.46+4.53 25.13+7.55 32.28+4.90 26.55+7.78 31.3246.20 TS4.,5 Percentage
(€8]

1. SPSS
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Table 1- Descriptive characteristics of subjects in pre-test and post-test

aalliog)s 108 235 09,5 (UL
Control Group Diet Group Aerobic Training Group éolialsyo
(TS2,3 n=10) (TS4,5 n=8) (T$2,3 n=9) (TS4,5 n=8) (TS2,3 n=9) (TS4,5 n=9) Tanner >
T T .7 o T T Variables
ageilom RIS op03lom RIS ageilom 0903 e Stage
Post test Pre test Post test Pre test Post test Pre test
51.41+8.33 49.88+8.07 58.48+6.77 54.34+6.49 53.05+10.02 49.13+8.74 TS2,3 ST O3 00y
Fat-Free Mass
72.91+13.45 73.20+16.27 60.82+5.58 55.97+6.61 63.72+7.92 59.92+9.88 TS4,5 kg
29.45+13.37 28.56+13.67 25.224+8.20 29.91+9.04 23.41+8.84 25.75+6.82 TS2,3 i ey
Fat Mass
28.37+5.99 26.98+2.62 21.03+7.97 27.1147.16 23.95+11.48 27.88+9.50 TS4,5 ke
0.64+0.60 0.61+0.59 0.37+0.29 0.34+0.47 1.16+1.52 0.40+0.46 TS2,3 Sy ey
0.39+0.57 0.97+2.03 1.13+1.68 0.25+0.21 0.72+0.81 0.41+0.49 TS4.5 (Gl
(ng/ml)
1.37+1.13 1.10+0.74 1.86+1.03 1.9310.94 2.20+1.22 1.70+0.91 TS2,3 Yy
3.47+1.39 4.00+1.28 3.73+1.24 3.83+0.96 4.43+1.12  3.68+0.90 Ts4,5  Lestosterone
(ng/ml)

KG/M? @150 i 31 0,55k NGIMI 3t (o 1 0,556 KQp S okes -
kg/m?: kilograms per square meter ng/ml: nanograms per milliliter kg: kilograms
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Figure 2- Growth hormone changes in aerobic training, diet and control groups
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Figure 3- Testosterone hormone changes in aerobic training, diet and control groups
: Significant changes compared to the pre-test (P<0.05):

+: Significant difference compared to the diet group (P<0.05)
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Figure 4- Body fat percentage changes in aerobic training, diet and control groups
: Significant changes compared to the pre-test (<<0.05):

+: Significant difference compared to the diet group (<<0.05)
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Figure 5- Fat-free mass changes in aerobic training, diet and control groups
: Significant changes compared to the pre-test (P<0.05):
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Figure 6- Fat Mass changes in aerobic training, diet and control groups

: Significant changes compared to the pre-test (P<0.05)
+: Significant difference compared to the diet group (P<0.05)
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Figure 7- BMI changes in aerobic training, diet and control groups
#: Significant changes compared to the pre-test (p<0.05)

+: Significant difference compared to the diet group (p<0.05)

X : significant difference compared to tanner stage 1,2 (p<0.05)
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