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Abstract

Introduction: The intensity of tennis training together with specific exercises may be reflected in the morphological profile of tennis
players.

Aim: To evaluate the impact of sports training on the body composition of female tennis players in the 11-13-year competition category.

Materials and methods: The study included an experimental group of 27 female tennis players (mean age 12.43+0.91 years) and 115
schoolgirls (mean age 12.55+0.88 years) as a control group. The following features were investigated: body height, body weight, body
mass index, waist-to-hip ratio, muscle mass, fat mass, fat-free mass, percentage of body fat, total body water. The visceral adipose tissue
and subcutaneous adipose tissue were computed using the Brambillas equation.

Results: In comparison with the control group, tennis players have higher values of muscle mass (p<0.04), total body water (p<0.05),
fat-free mass (p<0.04) and lower values of body fat percentage (p<0.04). The rest of the parameters were not found to have statistically
significant differences.

Conclusions: We conclude that sports training influences some morphological parameters of female tennis players.
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INTRODUCTION

The assessment of anthropometric profiles of athletes aims
to determine a specific morphology for each sport. It can
be a crucial tool in relating body structure to talent iden-
tification and sports success. Athletes are a selected group
of people who systematically endure a significant phys-
ical load which leads to differentiation of body composi-
tion compartments in regards to sport discipline.!!"* The
changes in body composition may lead to dehydration
and health problems in athletes with low body weight.[**]

On the other hand, the increase of body fat has been shown
to decrease sports performance.!®7!

Tennis is a sport which has become very popular in Bul-
garia and all over the world in the last decades. The inten-
sity of tennis training together with some specific exercises
should be reflected on the morphological profile of tennis
players.!®! Supporting optimal levels of body composition
characteristic in young athletes is necessary for reaching
optimal performance and good health.
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AIM

The aim of the present study was to evaluate the impact of
sports training on the body composition of female tennis
players in the 11-13-year competition category.

MATERIALS AND METHODS

The present study included an experimental group of 27
female tennis players (mean age 12.43+0.91 years) and 115
girls (mean age 12.55+0.88 years) as controls. All girls and
their parents gave their written informed consent and par-
ticipated voluntarily in the study. The study protocol was
reviewed and approved by the Human Ethics Committee of
the Institute of Experimental Morphology, Pathology and
Anthropology with Museum with the Bulgarian Academy
of Sciences (No. 3/11.04.2018) and conducted in accor-
dance with the declaration of Helsinki for human studies as
developed by the World Medical Association.!! All tennis
players (TP) included in the study had trained in tennis for
at least 2 years, for no less than 12 hours a week. The group
of non-tennis players (NTP) included schoolchildren from
some primary schools in Sofia, Bulgaria, who were not
active in any sport.

We investigated the following features: body height
(BH), body weight (BW), body mass index (BMI), waist-
to-hip ratio (WHR), muscle mass (MM), fat mass (FM),
fat-free mass (FFM), percentage body fat (PBF), and total
body water (TBW). The stature was measured to the near-
est 0.1 cm (using Martin-Saller’s anthropometric method).
The girls were dressed in light clothing and were wearing no
shoes during the study. Body mass and composition com-
partments were determined by means of multi-frequency
bioelectrical impedance measurements, which were tak-
en using an eight-electrode InBody (model: 170) analyzer
which is characterized with high accuracy. The bioelectrical
impedance analysis (BIA) is an instrumental method that
is used to track the changes in the body composition. The
method is validated and gives reliable information for the
nutritive status of individuals, especially in athletes. BIA
is based on the electrical properties of the tissue (conduc-
tivity and resistance). The resistance of the human body is
closely related to total body water, which is closely related
to FFM. The measurement results are based on the input
data for gender, age, height.!'! All girls were classified into
three weight categories (normal, overweight, thin Grade
I) according to Cole’s normative BMI values.'') PBF of
the participants was determined according to Houtkooper
PBF cut-offs for children.!'?! Visceral adipose tissue (VAT)
and subcutaneous adipose tissue (SAT) were computed by
Brambilla’s (2006) equations:

VAT (cm?) = 1.1xWC (cm) - 52.9

SAT (cm?) = 23.2xBMI (kg/m?) — 329

Statistical analysis was performed using SPSS 16.00 for
Windows. The Student’s t-test was applied to compare the
variable means, and statistical significance was defined as
p<0.05.

RESULTS

The mean values of height in female tennis players and
school girls were 158+7.75 cm and 156+7.25 cm, respec-
tively. There were no significant differences between the
average height of 11-13-year-old athletes and non-athletes
girls (p=0.35) (Fig. 1).

All assessed girls were in the normal weight category for
the age 11-13 years; statistical non-significant differences
were observed between TP and schoolgirls (p=0.554).

Body composition analysis (mean; SD) showed that fe-
male tennis players had significantly higher muscle mass
(p=0.04), fat free mass (p=0.037), and total body water
(p=0.045) compared to control group (Table 1).

Data for basic obesity parameters (BMI, PBE, WHR)
were collected (Table 2). The average values of BMI and
WHR in the two investigated groups were equal (p>0.05)
According to the BMI cut-offs, the highest percentage of
girls who played tennis were classified with normal weight
(50.8%), 27.0% of them with underweight Grade I, and
22.2% with overweight. In the NTP group, 46.9% of the

Figure 1. Height in 11-13-year-old female tennis players.

Table 1. Body composition analysis in 11-13-year-old female ten-
nis players and schoolgirls

. Tennis players  School girls Significance

Traits (n=27) (n=115)
Weight (kg) ~ 49.32+9.05 48.11+411.06  0.554
Muscl

USCIEASS 1 0.46+3.69 18.824328  0.040*
(kg)
Fat mass (kg) 10.704.31 12.76+7.00  0.160
Fat fi

atlreemass ¢ 06+6.25 35184617  0.037*
(kg)
Total bod

ORIDOGY 57 90+4.58 25914400  0.045*
water (1)

* Statistical significant differences at p<0.05
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Table 2. Obesity analysis in 11-13-year-old female tennis players
and schoolgirls

s g ety Sinifcance
BMI (kg/em?) 19724222 19.64%3.67  0.885

PBF (%) 22324601 25.1947.66  0.040*
WHR (cm)  0.79+0.97 0.79+044 0510

* Statistical significant differences at p<0.05

girls were found to have normal weight, 32.2% with under-
weight Grade I and 20.9% were overweight.

One of the most important and well-studied anthro-
pometric features in athletes is the percentage of body
fat. Body fat percentage is influenced mainly by age and
the athlete’s sports level. The mean PBF values of TP were
22.3246.01%, while these values for untrained controls
were significantly higher by 2.87% (p=0.04) and they were
25.1947.66%. According to Houtkooper PBF cut-offs for
children, TP had optimal PBF values (16-25%), compared
with an untrained control group where they were at the
borderline between the optimal and moderately high (26%-
30%) levels (Table 2).

Means and standard deviations for VAT and SAT
are shown in Figs 2, 3. The mean values for VAT were
21.75+7.97 cm? in the TP group and 21.97+9.50 cm? in the
NTP group. The mean values of SAT in both groups were
equal (1.29£5.16 cm? and 1.27+8.53 cm?, respectively).

Figure 2. Visceral adipose tissue in 11-13-year-old female tennis
players.

Figure 3. Subcutaneous adipose tissue in 11-13-year-old female
tennis players.

Bulgarian Female Tennis Players

DISCUSSION

In the present study, the comparative analysis among young
competitive TP and the schoolgirls who are not engaged
in any sports, was provided to evaluate the differences in
their anthropometric and body composition parameters,
as well as the impact of sports training on the body com-
position profile in the 11-13-year old TP. BIA techniques
have become very popular in the recent years for estimating
body composition profile in athletic populations because it
is rapid, non-invasive, and inexpensive.[3-1¢) Applying the
multi-frequency impedance method, some authors found
that body mass index (BMI) and body fat percentage (PBF)
in tennis players had higher values than athletes practicing
other sports.!'78] Regarding the anthropometric character-
istics of female TP, similar values were found by Gualdi-Rus-
so et al. They determined the sex-related differences in body
composition in young Italian tennis players, expressed in
better musculoskeletal development of boys and higher fat
distribution in girls (11.6%), with the greatest accumulation
of SAT on upper and lower extremities. Contrary to our re-
sults (27.90+4.58 1), the authors established lower mean val-
ues for TBW (10.2 1) in female TP.['®! Using BIA, Attlee et al.
determined the mean values of TBW 28.6+8.2 | and mean
values of lean body mass 21.7£1.6 kg, which were close to
our results.'”) Shluga and Filho reported greater values than
our values for lean body mass in 11-15-year-old tennis play-
ers (37 kg).'”) Berdejo-del-Fresno et al. conducted a longi-
tudinal study that included body composition and fitness
profile in elite TP during a whole season using dual-energy
X-ray absorptiometry.?”) The authors found that the sub-
jects increased significantly their height, lean percentage,
and bone percentage and decreased significantly the ab-
dominal fat percentage. Comparing our sample with these
results, Bulgarian TP girls were 6 cm taller and 8 kg heavi-
er, than the Spanish tennis players. Regarding the PBF and
BMI, our results were similar. Close to our results for PBF in
young female tennis players (22.32+6.01%) were obtained
by Kibler et al., for 14-19-year-old female tennis players in
highly competitive athletic levels (21-23%).12!) The most
recent studies documented 19-21% mean values of PBF in
junior female TP and these values tend to decrease slightly
when the player improves their game through training ex-
perience.??2*l Comparing our data with the prescriptive
values for TBW, FM, PBE, and FFM for 12-19-year-old chil-
dren estimated by Chumlea et al. we got similar results."!

Commonly, high values of waist circumference in chil-
dren were associated with a higher risk of obesity-related
diseases (cardiovascular and endocrine disorders, type
2 diabetes) in adult age. It is well known, there is a close
relationship between some anthropometric features and
visceral (VAT) and subcutaneous adipose tissues (SAT).
Brambilla et al. found such relation and noted that waist
circumference (WC) can be considered as a good predictor
of VAT as well as BMI of SAT.?%) Based on the results of the
present study VAT and SAT did not vary among the female
TP and untrained controls.
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CONCLUSIONS

We provide for the first time a whole-body composition
analysis by BIA in young Bulgarian female TP aged 11-13
years. We conclude that sport activity influences the mor-
phological characteristic of female tennis players expressed
with higher values of MM (p<0.04), TBW (p<0.05), FFM
(p<0.04), and lower values of PBF (p<0.04) compared with
the control group.
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Pe3tome

BBefieHne: VIHTeHCHBHOCTD TEHHUCHBIX TPEHNPOBOK BMECTe ¢ KOHKPETHBIMH YIPAKHEHUSAMI MOXET OTPaKaThCsi HA MOPGOIoru-

4ecKOM Ipoduie TEHHUCHUCTOB.
Lenb: Ouennts BIusiHMeE CIOPTUBHBIX TPEHMPOBOK Ha COCTAB Tela TEHHUCHCTOK B COPEeBHOBATENIbHOI KaTeropuu 11-13 jer.

Matepunanbl U meToabl: B nccienoBanye 6bUTM BKIIOUEHbI 27 TEHHUCUCTOK (cpegHmit Bo3pacT 12.43+0.91 roga) u 115 HIKombHUILL
(cpemnuit Bozpact 12.55+0.88 roja) B kadeCTBe KOHTPOJIBHOI IPYIIIBL. VICC/IeoBamich CIeayoliye IPU3HaKI: POCT, Macca Tena, UH-
IeKC MacChI Tejla, COOTHOIIEeHNe Tanuu i 6éep, MbIIIeYHAs Macca, XXIPOBask Macca, 6e3>KMpoBasi Macca, IPOLIEHT XKIpPa B OPraHu3Me,
oburas Bofa Tena. BucliepaabHYI0 XMPOBYIO TKaHD U IMOJKOXKHYIO KMPOBYIO TKaHb PacCYMTHIBA/IN IO ypaBHeHuo Brambilla.

Pesynbrartbl: [To cpaBHEHMIO ¢ KOHTPOJIBHOI IPYIIIOi TEHHUCUCTHI MMEIOT 60JIee BBICOKIME 3HAUeHMs MbILIeYHOI Macchl (p<0.04),
obuteit Bopl Tena (p<0.05), 6exmpoBoit Maccsl (p<0.04) u 6oee HU3KME 3HAYEHNS TIPOLIEHTHOTO COJEPYKAHMs XKIpa B OpPraHu3Me
(p<0.04). ITo ocTanbHBIM apaMeTpaM CTATUCTUYECKM 3HAYMMBIX Pas/IIdnii 0OHaPyXeHO He ObI/IO.

3aksnoueHne: CrenaH BHIBOJ, O BIVIAHVMM CIIOPTMBHO ITOATOTOBKY Ha HEKOTOPble MOPOIOTIYecKye ITapaMeTPhl TEHHMCHUCTOK.
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