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Abstract

The aim of this study was to examine the relationships between anthropometric characteristics and dynamic strength, balance,
and force—velocity parameters following taping application in elite handball players. Fourteen elite male athletes competing in
the Turkish Men’s Handball Super League participated in the study (age: 22.85 £ 2.87 years; height: 169.71 £ 5.22 c¢cm; body
weight: 65.78 + 6.65 kg). Anthropometric data such as height, weight, body mass index, and leg length were measured using
standard methods. Dynamic strength, balance, and force—velocity tests were conducted before and after taping application.
Spearman’s correlation coefficient was used for data analysis. The analyses revealed significant positive correlations between
height and body weight (r = .742, p < .01), height and Vmax (r = .663, p < .05), height and the Dynamic High Jump test (r =
.697, p < .05), leg length and the Dynamic High Jump test (r = .797, p < .01), and BMI and Pmax (r = .693, p < .05). The
findings demonstrate that anthropometric characteristics play a determining role in strength and velocity parameters in handball
players. In particular, the significant associations of height, leg length, and BMI with performance outcomes highlight the
importance of considering anthropometric data in player selection and training planning.

Keywords: Handball, anthropometric characteristics, strength, balance

Oz

Bu aragtirmanin amaci, elit diizeyde hentbolcularin antropometrik 6zellikleri ile taping uygulamasi sonrast dinamik kuvvet,
denge ve force—velocity parametreleri arasindaki iligkileri incelemektir. Literatiirde hentbol gibi yiiksek siddetli, ¢ok yonlii
performans gerektiren branglarda antropometrik 6zelliklerin performans belirleyicisi oldugu vurgulanmaktadir. Caligmaya
Tiirkiye Erkek Hentbol Siiper Ligi’nde yer alan 14 elit erkek sporcu katilmistir (yas: 22,85 + 2,87 yil; boy: 169,71 £ 5,22 cm;
viicut agirligi: 65,78 + 6,65 kg). Katilimcilarin boy, kilo, viicut kitle indeksi ve bacak uzunlugu gibi antropometrik verileri
standart yontemlerle Sl¢tilmiistiir (Caliskan & Zeki, 2017). Dinamik kuvvet, denge ve force—velocity testleri taping uygulamasi
oncesi ve sonrasi gerceklestirilmistir. Verilerin analizinde Spearman korelasyon katsayisi kullanilmigtir. Analizler sonucunda;
boy ile viicut agirhigi (r=,742; p < 0,01), boy ile Vmax (r =,663; p < 0,05) ve Dinamik Yiiksek Cikis testi (r =,697; p < 0,05),
bacak uzunlugu ile DYC (r = ,797; p < 0,01) ve VKI ile Pmax (r = ,693; p < 0,05) arasinda anlamh pozitif iliskiler
saptanmistir. Sonug: Elde edilen bulgular, antropometrik 6zelliklerin hentbolcularda kuvvet ve velocity parametreleri {izerinde
belirleyici rol oynadigim gostermektedir. Ozellikle boy, bacak uzunlugu ve VKi’nin performans ¢iktilariyla olan anlaml
iligkisi, oyuncu se¢imi ve antrenman planlamasinda antropometrik verilerin dikkate alinmasinin 6énemini ortaya koymaktadir.

Anahtar Kelimeler; Hentbol, Antropometrik dzellikler, Kuvvet, Denge

*This study was presented as an abstract at the 8th International Eurasian Conference on Sports, Education and Society

Introduction

Athletes involved in sports must possess superior characteristics in terms of speed, strength, skill,
coordination, anthropometry, and physiology. It is necessary to proceed based on scientific research to
develop the skills and abilities that athletes possess. In order to achieve the goals set in sport, examining
the athlete's anthropometric and physiological characteristics, applying the correct training model, and
working at the right place and time will greatly contribute to the athlete reaching the desired goal (Ersoz,
Ozkara, & Karakaya, 1996; Duyul Albay, Zorba, & Saygin, 2008).

Considering the fast and accurate playing characteristics of handball, handball players must
possess a high level of basic motor skills such as strength, speed, agility, balance, jumping ability, and
coordination (Eler & Bereket, 2001). In handball, the ability to generate quick strength and maintain
strength plays a significant role in the athlete's ability to score. In handball, the ability of players to jump
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and shoot, their hang time in the air, and their ability to block shots are almost entirely based on jumping
power, which forms the foundation of these techniques (Kog¢ & Aslan, 2010). At the same time, the high
anaerobic capacity of handball players, particularly for high-intensity contact and mobility with short
breaks during the game, is among the main factors affecting performance (Rannou, Ben Abderrahman,
Bishop, & Chamari, 2001).

In addition to the parameters mentioned above, tactical skills and game strategies play an
important role in handball players (Tsunawake, Tahara, Moji, Muraki, Minowa, & Yukawa, 2003). The
athlete's ability to make quick decisions, gain time for the next move, and provide the correct movement
components varies depending on the motor responses to signals from the peripheral nervous system.

As in many sports, the balance parameter holds an important place in handball. Athletes need to
have good balance parameters for both the development of their sporting skills and the prevention of
injuries (Haksever, Ersoz, & Bayraktar, 2023). In a sport such as handball, which involves direct contact,
protection from injuries will greatly positively affect the athlete's performance. Therefore, in handball,
balance is fundamental to jumps and falls. A high balance protects the athlete both against opponents
and in terms of preventing injuries.

The aim of this study is to examine the effects of taping on dynamic strength, balance, and force-
velocity profile in elite handball players based on their anthropometric characteristics; to reveal the
relationship between these variables, and to contribute scientifically to performance-oriented
evaluations. Within this scope, the relationship between the athletes' physical characteristics (height,
weight, body composition, etc.) and performance parameters was evaluated, and the potential supportive
or limiting effects of taping on these performance components were analysed.

METHOD
Study Group

Our research group consists of 15 athletes from the Spor Toto Handball Team competing in the
Super League. Prior to the research, participants were provided with detailed information about the
study and read the World Medical Association's Declaration of Helsinki. They signed a "Voluntary
Consent Form" confirming their voluntary participation in the research.

Data Collection Tools

The participants' body composition, anthropometric measurements, balance, dynamic strength,
force velocity, and jumping performance were assessed at the TOHM sports performance laboratory.
Each athlete participating in the study was provided with detailed information about the study and the
protocols of the tests performed.

Participants' body composition, anthropometric measurements, and balance measurements were
taken on the morning of Day 1. On Day 2, strength and jumping performance measurements were taken.
Participants underwent a 15-minute warm-up exercise protocol before the measurements.

Body Composition Measurements

Participants in the study underwent body composition measurements wearing shorts and a T-shirt,
barefoot. Height, body weight, body fat percentage, and BMI scores were measured using the Tanita
BC418 Segmental Body Composition Scale (TANITA BC-418, Tanita, Tokyo, Japan) (Giider, Yilmaz
& Karakaya, 2022).

Anthropometric measurements

Skinfold Measurements: All measurements were taken twice on the right side of the athletes, and
the average value was recorded. Triceps Skinfold Thickness: Measured vertically on the skin fold over
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the muscle, at the midpoint between the "acromion" of the scapula and the "olecranon" process of the
ulna, on the back-midline of the upper arm (over the triceps muscle). Subscapular Skinfold Thickness:
With the arm hanging down and the body relaxed, the skin fold was pinched diagonally across the body,
just below the scapula and parallel to the edge of the bone. Suprailiac 2 Skin Fold Thickness: Measured
by pinching the skin fold slightly diagonally (semi-horizontally) just above the ilium on the midline of
the body. Calf Skinfold Thickness: The measurement was taken by grasping the skin and fat tissue on
the medial side of the widest part of the right calf. (Pazardzyurt & Ince, 2009)

Balance Test Protocol

A dynamic balance device was used to measure balance ability. Postural control was assessed
using the body's centre of gravity/pressure. Three different indices are formed according to the direction
of deviations from the horizontal plane: total stability, anterior-posterior, and medial-lateral. These
indices are calculated according to the region corresponding to the letters in the balance results. Three
tasks were defined and performed sequentially in the test. These tasks were maintaining postural control
on both feet, on the right foot, and on the left foot. Participants were instructed to stand as still as possible
on a force platform for 10 seconds, minimising sway by maintaining the body's centre of gravity. The
test was initiated by the examiner when the participant stepped onto the platform. Participants were
asked to remain as stable as possible for up to 10 seconds for each test measurement position. The test
was terminated when subjects could no longer maintain the test position requirements. Test
measurements were performed once in each test position, with a 10-second rest period between
positions. When subjects completely lost their balance (fell off the force platform or, in single-leg stance,
supported themselves with their foot on the force plate or the ground for more than 1 second), the test
was terminated, and the subject repeated the test. Before the test, measurements were taken, and subjects
performed 1 + 2 trials of each test position.

"
'!‘
A NP N )

+—ML—>

—— AP —s

Figure 1. When postural sway increases, the body cannot maintain its centre of gravity.

SQUAT JUMP AND COUNTERMOVEMENT JUMP TEST.

The Optojump device was used in the jump test. The athletes' values were recorded in the
Optojump programme.

Squat Jump: In the squat jump test, which measures the explosive strength characteristic exhibited
by the leg muscles based on maximum strength, a full upward jump is performed with the knees flexed
at 90 degrees in the squat position and the hands on the waist.

Active Jump: In this test, in addition to measuring the explosive strength of the leg muscles, the
elastic force property that affects explosive strength in jumping also comes into play. The active jump
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test is performed by quickly squatting down with the knees fully extended and upright, and then
performing a full upward jump.

Evaluation

- Athletes with a high squat value but a low active jump value may be interpreted as having a
deficiency in "jump-specific coordination."

- Athletes with a high active jump value but a low squat value may be interpreted as having
insufficient explosive strength abilities.

- However, in some athletes, if the active jump value is high but the squat is below average, this
should be interpreted as a deficiency in leg strength.

- Coaches can compare athletes based on the relative strength values for each jump.

DYNAMIC STRENGTH INDEX (DSI) TEST
Data Collection Tools

Jump height, ground contact time, and flight time were recorded using the Microgate Opto Jump
device. The isometric mid-thigh pull (IMTP) test was measured using the Kistler brand — MVC
measurement system.

Data Collection

Prior to the test, the athlete's body weight (kg), the distance between the SIA (spina iliaca anterior
superior) and the fingertips (cm), and the distance from the SIA projection to the ground while the athlete
was in a 90-degree squat position were measured and recorded. The athletes were warmed up for 15
minutes. The athletes were placed on the Optojump device, and three CMJ jumps were performed and
recorded, with one minute of rest in between. The athletes rested for 3 minutes. The athletes were then
placed on the Kistler device, and three IMTP pulls were performed and recorded, with each pull lasting
5-10 seconds and one minute of rest in between. The data were processed using Excel software, and the
results were evaluated.

DSI was calculated using formulas based on the ratio of ballistic peak force to isometric peak
force. The DSI values identified in the athletes were evaluated according to Table 1.

Table 1. Percentage values used in interpreting DSI

DSl Proposed Training
Proposed Training Programi

PUANI Program
<9%60 Low Ballistic strength training
%60 - o

Moderate Concurrent strength training
%80
>%80 High Strength training

The dynamic strength index provides information about athletes' capacity to generate ballistic
force using explosive power and maximal strength, as well as any deficiencies in the performance
components that constitute this performance. Coaches can reorganise training programmes based on this
information. It is recommended that measurements be repeated at specific times of the year to regularly
monitor the performance components that athletes aim to develop.

Data Analysis and Interpretation
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The statistical analysis of the data obtained within the scope of the research was performed using
Microsoft Excel and SPSS 22.0 computer software. First, a missing data assessment was conducted in
the research. As a result of this process, no missing data was detected. Measurements were taken once
for the anthropometric characteristics taken as independent variables and the jump, taping, strength,
velocity, and balance parameters taken as dependent variables from the 14 athletes participating in the
study. First, the normality assumptions for the obtained data were checked with the Shapiro-Willk test,
and it was determined that the data did not meet the normality assumptions. The relevant literature
indicates that skewness and kurtosis values are also prominent for normality assumptions. For these
values, the -1.5 +1.5 range suggested by Tabachnick and Fidell (2013) was considered, and it was
determined that the values did not fall within the specified limits. Accordingly, Spearman's correlation
analysis was used to determine the relationships between the parameters. The coefficients obtained from
this analysis were evaluated according to Schober et al. (2018) (.00-.10: insignificant, .10-.39: weak,
.40-.69: moderate, .70-.89: strong, .90-1: very strong).

FINDINGS

Table 1. Spearman Correlation Analysis Results Regarding the Relationship Between
Anthropometric Characteristics and Jumping Parameters

Timein Contac Powe Walking Walking
Variables the air t Height r Pace Step pointx Point gapx Step with
Fat Mass r ,095 ,149 ,108 147 -,090 ,437 ,420 ,433
p 747 ,612 714 ,615 ,759 ,118 ,135 ,122
n 14 14 14 14 14 14 14 14
Lean Mass r ,218 ,126 ,204 ,108 -,231 ,231 ,196 437
p ,454 ,667 ,483 ;714 427 427 ,503 ,118
n 14 14 14 14 14 14 14 14
Triceps r ,040 ,557" ,038 -,113 -,148 413 ,444 ,470
p ,892 ,039 ,899 ,702 ,614 ,142 112 ,090
n 14 14 14 14 14 14 14 14
Subscapular r -,044 ,007 -,055 -,002 ,077 ,135 ,183 -,051
p ,881 ,982 ,851 ,994 ,793 ,646 ,531 ,863
n 14 14 14 14 14 14 14 14
Midaxillar r ,265 ,281 ,270 ,162 -,281 ,334 ,385 ,369
p ,360 ,330 ,351 ,581 ,331 ,243 174 ,194
n 14 14 14 14 14 14 14 14
Chest r =177 ,058 -,185 -,062 ,145 ,029 ,084 -,154
p ,546 ,845 ,527 ,834 ,620 ,923 776 ,599
n 14 14 14 14 14 14 14 14
Abdomen r ,031 ,063 ,029 ,068 -011 ,231 ,209 ,187
p 917 ,830 ,923 ,817 ,970 427 474 ,523
n 14 14 14 14 14 14 14 14
Subrallak r -,075 ,003 -,059 -,031 ,101 541 ,484 ,249
p ,799 ,991 ,840 ,917 731 ,046 ,079 ,391
n 14 14 14 14 14 14 14 14
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Thigh r-013  -032 -,040 -,097 ,086 -,068 -,042 183
p 964 915 ,893 742 770 817 887 532
n 14 14 14 14 14 14 14 14

Upon examination of Table 1, no statistically significant relationship was found between
anthropometric variables such as fat mass, lean mass, triceps, subscapular, midaxillary, chest, abdomen,
and thigh circumference and jump parameters. However, while no significant relationship was found
between the subrallak parameter and jumping parameters, a moderately positive (r=0.541; p=0.046)
significant relationship was found between walking pointx and subrallak.

Table 2. Spearman Correlation Analysis Results Regarding the Relationship Between Anthropometric
Characteristics and Taping Left Foot Parameters

Time on
Variables Time in the Air Ground Pace StepS Pace StepM Stride Time Cycle
Fat Mass r ,079 ,054 -,268 -,268 ,058
p ,787 ,854 ,355 ,354 ,843
n 14 14 14 14 14
Lean Mass r -,069 115 ,184 ,184 ,025
p ,814 ,696 ,529 ,528 ,933
n 14 14 14 14 14
Triceps r ,528 ,669” -,641° -,642° ,612°
p ,052 ,009 ,013 ,013 ,020
n 14 14 14 14 14
Subscapular r ,163 ,047 -,401 -,401 ,099
p 577 ,874 ,155 ,155 737
n 14 14 14 14 14
Midaxillar r ,285 ,316 -,398 -,397 ,294
p ,323 ,270 ,159 ,160 ,307
n 14 14 14 14 14
Chest r -,157 -,236 -,072 -,073 -,208
p ,593 417 ,806 ,803 476
n 14 14 14 14 14
Abdomen r ,312 ,250 -,570° -,570° ,280
p 277 ,389 ,033 ,033 ,332
n 14 14 14 14 14
Subrallak r 447 ,343 -,609° -,609° 413
p ,109 ,230 ,021 ,021 ,143
n 14 14 14 14 14
Thigh r ,548" ,627° -,473 -472 ,582°
p ,043 ,016 ,088 ,088 ,029
n 14 14 14 14 14
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Table 2 shows that there is no statistically significant relationship between fat mass, lean mass,
subscapular, midaxillary, and chest anthropometric variables and taping parameters for the left foot.
However, while no significant relationship was found between the triceps and the airborne taping
parameter included in the study, a moderate positive relationship was found between the ground contact
time and the triceps parameter (p=-,669; 1=,009), a moderate negative relationship between pace stepS
(p=-,641; 1=0.013), a moderate negative relationship was found between pace stepM (p=—0.642;
r=0.013), and finally, a moderate positive relationship was found between stride time cycle (p=0.612;
r=0.020). These relationships were statistically significant.

When examining the results related to the abdomen parameter, no statistically significant
relationship was found between the airborne time, ground contact time, and stride time cycle
parameters, while a moderately negative relationship was found between pace stepS (p=0.033; r = -
0.570) and pace stepM (p = -0.570; r = 0.033), and this relationship was found to be statistically
significant.

When examining the results related to the subrallak parameter, no statistically significant
relationship was found between the airborne time, ground contact time, and stride time cycle parameters.
However, a moderately negative relationship was found between pace steps (p=-,609; r=0.021) and pace
ptepM (p=—0.609; r=0.021), and this relationship is statistically significant.

Finally, when examining the results related to the Thigh parameter, no statistically significant
relationship was found between the pace stepS and pace stepM parameters. However, a moderately
positive relationship was found between hang time (p=0.043; 1=0.548), and a moderately positive
relationship was found between stride time cycle (p=0.029; r=-0.627). r=—0.627), and stride time cycle
(p=0.029; 1=0.582), and that this relationship is statistically significant.

Table 3. Spearman Correlation Analysis Results Regarding the Relationship Between Anthropometric
Characteristics and Taping Right Foot Parameters

Ground
Variables Time in the Air Contact Time Pace StepS Pace StepM Stride Time Cycle
Fat Mass r ,669” ,027 -,128 -,160 ,061
p ,009 ,927 ,663 ,585 ,835
n 14 14 14 14 14
Lean Mass r -,251 ,078 197 ,206 ,031
p ,387 ,792 ,500 479 ,916
n 14 14 14 14 14
Triceps r ,355 ,598" -,695" -,691" ,625
p ,213 ,024 ,006 ,006 ,017
n 14 14 14 14 14
Subscapular r ,514 ,025 =317 -,335 ,096
p ,060 ,933 ,270 ,242 744
n 14 14 14 14 14
Midaxillar r ,485 ,258 -,306 -,314 ,290
p ,079 ,374 ,287 274 ,314
n 14 14 14 14 14
Chest r ,511 -,238 ,023 -,005 -,205
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p ,062 412 ,937 ,985 ,483

n 14 14 14 14 14
Abdomen r ,423 ,202 -,407 -,447 ,288
p ,131 ,488 ,149 ,109 ,318
n 14 14 14 14 14
Subrallak r ,534° ,331 -,416 -,456 ,420
p ,049 ,247 ,139 ,102 ,135
n 14 14 14 14 14
Thigh r ,241 ,574 -,544° -,508 ,568"
p ,407 ,032 ,044 ,063 ,034
n 14 14 14 14 14

Table 3 shows that there is no statistically significant relationship between lean mass, subscapular,
midaxillary, chest, and abdominal anthropometric variables and taping right foot parameters. However,
while no significant relationship was found between the triceps and the parameters of time spent in the
study area, pace steps, pace step M, and stride time cycle, a moderate positive relationship (p=0.009;
r=0.669) was observed between time spent in the air and the fat mass parameter, and this relationship
was found to be statistically significant.

When examining the results related to the triceps parameter, no statistically significant
relationship was found between the hang time parameters. However, a moderately positive relationship
was found between hang time and time spent on the ground (p=0.024; r=0.598), a moderately negative
relationship between pace stepS and hang time (p=0.006; r=-,695) a moderate negative relationship,
between pace stepM (p=.006; r=-,691) a moderate negative relationship, and between stride time cycle
(p=.017; r=.625) a moderate positive relationship, and that this relationship is statistically significant.

When examining the results related to the subrallak parameter, no significant relationship was
found between ground contact time, pace steps, pace step M, and stride time cycle parameters. However,
a moderately positive relationship was observed between airborne time and the subrallak parameter
(p=0.049; r=0.534), and this relationship was statistically significant.

Finally, when examining the results related to the Thigh parameter, no statistically significant
relationship was found between the airborne time and pace stepM parameters, while a moderately
positive relationship was found between ground contact time (p=0.032; r=0.574), a moderately positive
relationship between pace stepS (p=0.044; r = —0.544), and stride time cycle (p = 0.034; r = 0.568), and
this relationship is statistically significant.
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Table 4. Spearman Correlation Analysis Results Regarding the Relationship Between Anthropometric
Characteristics and Dynamic Force Parameters

Force IMTP Force IMTP
Variables Force JH Force JF PeakKG PeakfN Force DSI
Fat Mass r -,315 ,530 ,306 ,306 ,433
p 273 ,051 ,287 ,287 122
n 14 14 14 14 14
Lean Mass r ,548" ,013 -,084 -,084 14
p ,042 ,964 776 776 ,697
n 14 14 14 14 14
Triceps r -,104 ,013 -,272 -,272 ,239
p 724 ,964 ,347 ,347 411
n 14 14 14 14 14
Subscapular r -,460 ,517 414 414 ,362
p ,098 ,058 141 141 ,203
n 14 14 14 14 14
Midaxillar r - 118 ,334 ,134 ,134 ,315
p ,689 ,243 ,648 ,648 273
n 14 14 14 14 14
Chest r -,308 ,600 ,317 ,317 ,368
p ,284 ,023 ,270 ,270 ,195
n 14 14 14 14 14
Abdomen r -,247 ,552" ,604° ,604 ,323
p ,395 ,041 ,022 ,022 ,259
n 14 14 14 14 14
Subrallak r -,390 ,291 ,168 ,168 412
p ,168 ,313 ,567 ,567 ,143
n 14 14 14 14 14
Thigh r -,050 -,280 -,073 -,073 -,126
p ,866 ,332 ,805 ,805 ,669
n 14 14 14 14 14

Table 4 shows that there is no statistically significant relationship between fat mass, triceps
subscapular, midaxillary, chest, subrallak, and thigh anthropometric variables and dynamic force
parameters. However, while no significant relationship was found between lean mass and the force JF,
force imtp peakKG, force imtp peakfN, and force DSI parameters included in the study, a moderate
positive relationship was found between force JH and the lean mass parameter (p=.042; r=0.548), and
this relationship was found to be statistically significant.

When examining the results related to the abdominal parameter, no statistically significant
relationship was found between the force JH and force DSI parameters, while a moderately positive
relationship was found between force JF (p=.041; r=.552) and force imtp peakKG (p=.022; r=0.604),
and strength imtp peakfN (p=0.022; r=0.604), and that this relationship is statistically significant.
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Table 5. Spearman Correlation Analysis Results Regarding the Relationship Between Anthropometric
Characteristics and Balance Parameters

Variables Balance Density Balance Amplitude
Fat Mass r -,327 424
p ,253 ,131
n 14 14
Lean Mass r -,626° ,468
p ,017 ,091
n 14 14
Triceps r -,536 ,594"
p ,048 ,025
n 14 14
Subscapular r ,095 ,086
p 747 ,770
n 14 14
Midaxillar r -,378 ,524
p ,182 ,054
n 14 14
Chest r ,073 ,075
p ,805 ,799
n 14 14
Abdomen r ,015 112
p ,958 ,703
n 14 14
Subrallak r -,070 ,200
p ,811 ,493
n 14 14
Thigh r -,458 421
p ,099 ,134
n 14 14

Table 5 shows that there is no statistically significant relationship between fat mass, subscapular,
midaxillary, chest, abdomen, subrallak, and thigh anthropometric variables and balance parameters.
However, while no significant relationship was found between lean mass and the balance amplitude
parameter included in the study, a moderate negative relationship (p=.017; r=-.626) was observed
between balance intensity and lean mass parameter, and this relationship was found to be statistically
significant.

When examining the results related to the abdomen parameter, a moderately negative relationship
was found between balance density and triceps (p=.048; r=-.536), and a moderately positive relationship
was found between balance amplitude (p=.025; r=.594), and this relationship was found to be
statistically significant.
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Table 6. Spearman Correlation Analysis Results Regarding the Relationship Between Anthropometric
Characteristics and Velocity Parameters

Variables Velocity FOKG Velocity VOm Velocitp Max
Fat Mass r -,101 -,128 -,274
p ,731 ,664 ,343
n 14 14 14
Lean Mass r -,053 ,431 ,234
p ,858 124 ,420
n 14 14 14
Triceps r -,075 ,102 -,191
p ,798 ,729 ,513
n 14 14 14
Subscapular r -,049 -,325 -,315
p ,869 ,257 ,272
n 14 14 14
Midaxillar r -,128 -,024 -,133
p ,662 ,934 ,649
n 14 14 14
Chest r ,021 -,247 -,103
p ,943 ,395 ,726
n 14 14 14
Abdomen r -,156 -,101 -,183
p ,594 731 ,530
n 14 14 14
Subrallak r -,370 ,116 -,478
p ,193 ,694 ,084
n 14 14 14
Thigh r 141 -,221 -172
p ,630 ,449 ,557
n 14 14 14

Table 6 shows that there is no statistically significant relationship between fat mass, subscapular,

midaxillary, chest, abdomen, subrallak, and thigh anthropometric variables and balance parameters.

DISCUSSION

This study examined the effects of various anthropometric characteristics on strength, balance,
and taping performance in elite handball players. The findings indicate that body composition variables,
particularly muscle circumference and lean mass, are decisive in performance tests.

Firstly, the positive correlation found between lean mass and circumference measurements and
isometric strength tests (IMTP) supports previous studies. Maughan, Watson, and Weir (1983) noted a
strong relationship between muscle mass and maximal force production. Similarly, Abe, Kearns, and
Fukunaga (2000) emphasised that upper and lower extremity circumferences can be used to predict
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strength capacity. The relationship between abdominal circumference and IMTP in the current study
supports the view that core muscles play a fundamental role in force production (Kibler, Press &
Sciascia, 2006).

The fact that variables such as stride time cycle, ground contact time, and step frequency in the
taping test show significant relationships with triceps and thigh circumference reveals that lower
extremity muscle mass is particularly effective on agility and mobility. This parallels findings reported
by Reilly, Williams, Nevill, and Franks (2000), indicating that lower body strength influences agility
and change-of-direction performance. Furthermore, Gabbett, Kelly, and Sheppard (2008) confirmed the
direct relationship between strength development and agility, particularly in contact team sports.

The observed relationships between balance parameters and triceps circumference and lean mass
point to indirect effects of the upper extremity on postural control. Winter (1995) noted that the
interaction between the central nervous system, proprioceptive feedback, and muscle mass is important
for postural balance. The findings of the present study are consistent with previous studies on the effect
of muscle mass on balance strategies (Gribble, Hertel & Plisky, 2004; Paillard, Noé, Riviere, Marion &
Montoya, 2006). Particularly in sports such as handball, which heavily utilise the upper extremities, the
effect of the shoulder girdle and upper arm muscle structure on stability may be even more pronounced.

The study found no significant relationship between jump tests and anthropometric variables. This
result supports studies suggesting that jump performance is determined not only by muscle mass but
also by neuromuscular factors such as motor unit activation, tendon stiffness, and movement technique
(Cormie, McGuigan & Newton, 2011; Markovic & Mikulic, 2010). In this context, better motor
coordination and muscle-fascia chain interaction may play a role in individuals who can demonstrate
high jumping performance (Bobbert & van Ingen Schenau, 1988).

Furthermore, some studies conducted on handball players in the literature have also indicated that
anthropometric characteristics differ according to position and that their effect on performance varies
(Bayios, Anastasopoulou, Sioudris & Boudolos, 2006). It has been shown that elite handball players
have different body compositions according to their positions and that these differences have significant
effects on performance. Therefore, evaluating the current findings with position-based differences in
mind may provide a more comprehensive interpretation.

In conclusion, this study demonstrates that anthropometric characteristics are related to
performance components such as strength, balance, and taping in a sport like handball, which requires
versatile physical capacity. These findings should be taken into account in individualised performance
assessments and the structuring of training programmes for athletes. Future studies could enhance the
generalisability of these findings by conducting longitudinal analyses, gender-based comparisons, and
position-based evaluations.

CONCLUSION

This study was conducted to examine the relationship between anthropometric characteristics and
taping, dynamic strength, balance, and strength-velocity relationships in elite handball players. The
findings revealed that certain anthropometric measurements are significantly related to performance
parameters, particularly strength and balance.

In general, variables such as lean mass, triceps, and thigh circumference were observed to play a
decisive role in taping, strength, and balance performance. In particular, the fact that triceps
circumference and thigh circumference were significantly related to stride time, cycle, ground contact
time, and step parameters in taping tests suggests that lower limb anthropometry has important effects
on athletic mobility and balance. The presence of positive, significant relationships between dynamic
strength parameters and lean mass and abdominal circumference supports the interaction between
strength development and body composition.
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In terms of balance parameters, the relationship between triceps and lean mass density and
amplitude variables suggests that muscle mass distribution may affect postural control. However, the
absence of a significant relationship between jumping performance and anthropometric variables
indicates that this ability may be more dependent on neuromuscular coordination and technical factors.
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Amag: Calismada sporcularda kafein tiiketiminin bazi degiskenlere goére incelenmesi amaglanmistir.Ydntem:
Calismaya 341 goniillii sporcu katilmigtir. Aragtirmada, katilimcilarin demografik 6zelliklerini belirlemek amaciyla “Kisisel
Bilgi Formu” ile birlikte, “Kisa Kafein Beklenti Olcegi (B-CaffeQ)” kullamlmistir. Katilimecilardan elde edilen veriler
istatistiksel analizler i¢in normallik analizine tabi tutulmus ve burada degiskenlere iliskin ¢arpiklik ve basiklik degerleri kontrol
edilmistir. Normal dagilima uygun veriler bagimsiz gruplar t-testi, tek yonlii varyans (ANOVA) analizi ve Pearson korelasyon
analizi kullanilarak analiz edilmis olup, anlamlilik diizeyi p<0,5 olarak kabul edilmistir. Bulgular: Arastirmada sporcularin
kafein beklentileri ¢esitli degiskenlere gore incelenmistir. Cinsiyete gore yalnizca anksiyete/negatif fiziksel etkiler boyutunda
anlamli fark bulunmus ve erkeklerin puanlari daha yiiksek ¢ikmistir. Spor kategorileri arasinda higbir boyutta anlamli farklilik
saptanmamistir. BKI agisindan fiziksel performans artirma, enerji/is giicii artirma ve sosyal/duygudurum artirma boyutlarinda
anlaml fark goriilmiis; normal kilolularin puanlar1 kilolulardan yiliksek bulunmustur. Yas degiskeni yoksunluk/bagimlilik,
anksiyete ve sosyal/duygudurum artirma boyutlariyla diigiik diizeyde pozitif iliskiler gdstermistir. Spor y1li ise higbir boyutla
anlaml iligki vermemistir.Sonu¢: Kafein beklentilerinin demografik ve sportif degiskenlerden biiyiik dlciide bagimsiz oldugu;
ancak 6zellikle cinsiyet, BKI ve yas degiskenlerinin bazi boyutlarda sinirl fakat anlamli farkliliklar olusturdugu goriilmektedir.
Bu sonuglar, sporcularda kafein kullaniminin beklentisel boyutunun oldukc¢a bireysel bir yap1 tasidigimi ve
fizyolojik/performans kategorileri yerine kisisel degiskenlerle daha fazla iligkili olabilecegini diisiindiirmektedir.

Anahtar Kelimeler: Sporcu, Kafein, Sporcu performansi

Abstract

Aim: This study aimed to examine caffeine consumption among athletes according to some variables. Method: A total
of 341 volunteer athletes participated in the study. The Brief Caffeine Expectancy Questionnaire (B-CaffeQ) was used
alongside a Personal Information Form to determine the demographic characteristics of the participants. The data obtained
from the participants were subjected to normality analysis for statistical analysis, and the skewness and kurtosis values of the
variables were controlled. Data suitable for normal distribution were analysed using the independent groups t-test, one-way
analysis of variance (ANOVA) and Pearson correlation analysis, with a significance level of p<.05. Results: The study
examined athletes' caffeine expectancies according to various variables. Significant differences were found only in the
anxiety/negative physical effects dimension based on gender, with males scoring higher. No significant differences were found
in any dimension between sports categories. In terms of BMI, significant differences were observed in the dimensions of
physical performance enhancement, energy/work capacity enhancement, and social/mood enhancement; those of normal
weight scored higher than those who were overweight. The age variable showed low-level positive correlations with the
deprivation/dependence, anxiety, and social/mood enhancement dimensions. Sport experience, however, did not show any
significant correlation with any dimension. Conclusion: Caffeine expectancies were largely independent of demographic and
sporting variables; however, gender, BMI and age variables were found to produce limited but significant differences in certain
dimensions. These results suggest that the expectational dimension of caffeine use in athletes was highly individualised and
may be more closely related to personal variables than to physiological/performance categories.

Keywords: Athlete, Caffeine, Athlete performance

Giris

Modern spor bilimlerinde, atletik performansi maksimize etmek amaciyla kullanilan ergojenik
desteklerin kullaniminda belirgin bir artis gézlemlenmektedir. Bu destekler icerisinde kafein; hem sinir
sistemi lizerindeki modiilator etkileri hem de fiziksel kapasitenin farkli parametrelerine sagladigi
katkilar nedeniyle literatiirde en sik incelenen bilesenlerden biri konumundadir.
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Spor, Saghk, Egzersiz v rastrmalar Dergisi
tional Joumal of Spart

Genellikle kahve tiiketimi ile 6zdeslestirilen kafein, dogada ¢ok sayida bitki tiiriiniin tohum, yaprak
ve meyve kisimlarinda (gay, kakao vb.) cesitli konsantrasyonlarda sentezlenen dogal bir alkaloiddir
(Wikoff vd., 2017). Dogal kaynaklarin yani sira, farmakolojik iiriinlere ve nutrasétiklere (sporcu
icecekleri, cikolata vb.) ilave edilmektedir. Kullanim siklig1 giderek artan bu bilesik, giinliik beslenme
rutininin bir pargasi haline gelmistir. Fizyolojik a¢idan ele alindiginda ise kafein; uygun dozlarda
alimiyla dolasim ve solunum sistemlerini regiile etme, dayaniklik seviyesini yiikseltme ve yorgunluk
algisini baskilama gibi potansiyel yararlar sunmaktadir (Nehlig, 2016).

Sporcularin bu tiir ergojenik desteklere yonelimi, sporun bireysel ve toplumsal diizlemdeki hayati
rolii ile yakindan iligkilidir. Tarihsel siiregte hayatta kalma giidiisii ve savas hazirhigr gibi temel
ihtiyaclardan dogan spor, glinlimiizde sosyallesme, stres yonetimi, kisisel gelisim ve fiziksel biitiinliigiin
korunmasi gibi ¢cok boyutlu islevler iistlenmektedir (Dindar, 2019). Rekabet ve basar1 odakl1 bir disiplin
olmasinin 6tesinde spor; belirli kurallar gergevesinde icra edilen, zihinsel ve bedensel siirecleri kapsayan
biitiinciil bir aktivite olarak tanimlanabilir. Sporun sagladigi kazanimlar sadece bireysel saglikla sinirli
kalmay1p, toplum sagligi acisindan da stratejik bir neme sahiptir (Zengin, 2010; Cakir ve ark., 2025a;
2025b). Sportif performans ise biyomekanik, fizyolojik ve psikolojik faktorlerin karmasik bir etkilesimi
sonucunda ortaya ¢ikan, belirli bir hedefe yonelik 6l¢iilebilir eylemler biitiinii olarak tanimlanmaktadir.
Bir sporcunun potansiyelini en iist diizeye ¢ikarabilmesi, sadece genetik mirasa veya antrenman
sikligina degil, ayn1 zamanda néromiiskiiler koordinasyon, motivasyonel siiregler ve beslenme durumu
gibi ¢ok sayida i¢ ve dis degiskenin optimizasyonuna baglidir. Giiniimiiz modern spor anlayiginda,
saniyelerin hatta saliselerin belirleyici oldugu rekabet ortami, sporculart ve antrendrleri performansi
etkileyen tiim bilesenleri mikroskobik diizeyde incelemeye yoneltmistir. Bu baglamda, antrenman bilimi
ve psikolojinin yani sira, yorgunlugu geciktirmek ve enerji tiretim siireglerini desteklemek amaciyla
uygulanan beslenme stratejileri, performansin stirdiiriilebilirligi agisindan kritik bir rol oynamaktadir.

Bu bilgiler dogrultusunda, sporcularda kafein tiikketiminin farkli sosyodemografik ve sportif
degiskenlere gore degisebilecegi diisiiniilmektedir. Bu degiskenler; cinsiyet, yas, boy, kilo, spor bransi,
spor kategorisi (yildizlar, gengler, timitler, biiyiikler) ve spor yapma siiresi gibi faktorleri icermektedir.
Bu nedenle sporcularda kafein tiiketim diizeylerinin bu degiskenlere goére incelenmesi hem mevcut
titkketim aligkanliklarini anlamak hem de sporcu sagligi ve performansi agisindan 6nemli sonuglar ortaya
koymak amaciyla gereklidir. Caligmanin daha genis bir 6rneklem grubuyla ve deneysel yontemle de
yapilmasi onerilmektedir.

YONTEM

Arastirmanin Modeli

Bu arastirma, voleybolcularda bazi demografik o6zellikler ile agirlik yonetimi beslenme bilgi
diizeyleri arasindaki iliski betimlenmeye calisilmustir. Iliskisel tarama modeli, birden fazla degisken
arasindaki iligkilerin ve etkilerin incelenmesinde yaygin olarak kullanilmaktadir (Karasar, 2011).

Arastirma Grubu

Caligmanin evrenini Tiirkiye genelindeki kuliiplerde oynayan sporcular olustururken &rneklemini
Artvin il ve ilce merkezlerindeki 341 sporcu olusturmaktadir. Orneklem ydntemi olarak kolayda
ornekleme yontemi secilmistir. Arastirmanin sinirliliklar1 sadece Artvin ilinde yapilmis olmasidir.
Caligma anket formu kullanilarak yapilmis olup veri toplama stiresi 15 giin olmustur. Sporculardan
saklanacak herhangi bir bilgi yoktur.
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Tablo 1. Katilimeilara iliskin demografik 6zellikler

Cinsiyet N %
Kadmn 194 56,9
Erkek 147 43,1
Kategori N %
Yildizlar 4 1,2
Gengler 93 27,3
Umitler 171 50,1
Biiyiikler 73 21,4
BKI N %
Zayif 19 5,6
Normal Kilolu 277 81,2
Kilolu 45 13,2
X Ss
Yas 21,88 2,99
X Ss
Spor yili 559 292
Toplam 341 100,0

Tablo 1 incelendiginde, aragtirmaya toplam 341 katilimer dahil edilmistir. Katilimcilarin %56,9’unu
kadinlar (n=194), %43,1’ini erkekler (n=147) olusturmaktadir. Kategori dagilimi incelendiginde,
katilimcilarin %1,2’si yildizlar (n=4), %27,3’1 gengler (n=93), %50,1’1 timitler (n=171) ve %21,4’i
biiyiikler (n=73) kategorisinde yer almaktadir. Beden kiitle indeksi (BKI) siniflandirmasma gore
katilimeilarin %5,6°s1 zayif (n=19), %81,2’si normal kilolu (n=277) ve %13,2’si kilolu (n=45) olarak
belirlenmistir. Siirekli degiskenler incelendiginde; katilimcilarin yas ortalamasi 21,88 + 2,99 yil, spor
deneyimi (spor yil1) ortalamasi ise 5,59 + 2,92 yil olarak bulunmustur.

Arastirma yayin etigi
Aragtirmanin etik onay1r Artvin Coruh Universitesi Bilimsel Arastirma ve Yaymn Etik Kurulu
tarafindan alinmistir (belge no: E-18457941-050.99-212807).

Veri Toplama Araclar

Calismada voleybolcularin demografik 6zelliklerini saptamak amaciyla “Kisisel Bilgi Formu” ile
birlikte, “Kisa Kafein Beklenti Olgegi (B-CaffeQ)” kullanilmustir.

Kisisel Bilgi Formu

Arastirmacilar tarafindan gelistirilmis olup, toplam alt1 sorudan olugmaktadir. Bu form araciligtyla
katilimeilarin cinsiyetleri, yaslari, spor yillari, beden kiitle indeksleri ve kategorilerine iliskin veriler
elde edilmistir

Kisa Kafein Beklenti Olgegi (B-CaffeQ)

‘Kisa Kafein Beklenti Olcegi (B-CaffeQ)’ Kearns ve arkadaslari (2018) tarafindan gecerlik ve
giivenirlik ¢aligmalar1 yapilarak basitlestirilen 20 maddeden olusan 7 faktorli bir yapiya sahiptir.
Anketin Tiirk¢e gegerlilik ve gilivenirlilik ¢alismasi Mercanoglu ve ark., tarafindan 2024 yilinda
yapilmugtir. Alt1 Likert tipinde olusturulan bu anketin puanlamasi, "1 = Kesinlikle Katilmiyorum" ile "6
= Kesinlikle Katiliyorum" arasinda belirlenmistir.
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Tablo 2. Olgme araglarina iliskin sonuglar

Faktorler Carpiklik Basiklik Cronbach Alpha
Fiziksel Performans Artirma -,390 -, 734 ,601
Enerji/ls Giicii Artirma -,691 -171 735
Yoksunluk/Bagimlilik -,168 -1,223 ,839
istah Baskilama -,256 -,952 742
Anksiyete/ Negatif Fiziksel Etkiler ,046 -1,190 ,818
Sosyal/Duygudurum Artirma -,363 -,858 778
Uyku Bozuklugu -,391 -,998 , 739

Tablo 2’ deki sonuglara gore 6lgme aracina iliskin carpiklik ve basiklik degerlerinin £2 araliginda
degistigi, soz konusu degerlerin normal dagilim igerisinde oldugu (George ve Mallery, 2019, ss. 114-
115) soylenebilir. Ayrica 6lgme araglarinin Cronbach Alpha giivenirlik katsayisinin literatiirde kabul
goren (Karagdz, 2017, s.26) giivenilir degerleri karsiladigi bulunmustur.

Verilerin Analizi

Katilimcilardan elde edilen veriler, istatistiksel analizlere gecilmeden 6nce normallik acisindan
degerlendirilmistir. Bu dogrultuda, ilgili degiskenlerin carpiklik (skewness) ve basiklik (kurtosis)
degerleri incelenmistir. Normallik varsayimini karsilayan veriler izerinde bagimsiz 6rneklemler t-testi,
tek yonlii varyans analizi (ANOVA) ve Pearson korelasyon analizleri uygulanmistir. Tiim istatistiksel
testlerde anlamlilik diizeyi p < .05 olarak kabul edilmistir.

BULGULAR
Tablo 3. Kafein beklentilerinin cinsiyete gore karsilastirma sonuglari

Faktorler Cinsiyet n X Ss. t P

Fiziksel Performans Artirma I;:illr: ij;l 2:?: i:gg -1,281 ,201
Enerji/ls Giicii Artirma lé:‘li lr(l ijj 2:32 i:ii -1,267 ,206
Yoksunluk/Bagimlilik lé:‘li lr(l ijj 2:32 i::: 458 ,647
istah Baskilama I;fli: ij‘; 223 igé 867 386
Anksiyete/ Negatif Fiziksel Etkiler I;?Ijellr(l ij;l 222 ijg -2,194 ,029
Sosyal/Duygudurum Artirma lé:‘li lr(l ijj 2:22 i:gg -,256 ,798
Uyku Bozuklugu I;fli : ii;l 3:22 122 ,100 921

Tablo 3’ teki “bagimsiz gruplar t-testi” sonuglari incelendiginde katilimcilarin anksiyete/ negatif
fiziksel etkiler (t=-2,194; p=,029) ortalama puanlarinda cinsiyete gore istatistiksel olarak anlamli
farklilik tespit edilmistir. Buna gore erkeklerin puanlarinin kadinlarin puanlarindan anlamli derecede
yiiksek oldugu tespit edilmistir. Ote yandan fiziksel performans artirma (t=-1,281; p=,201), enerji/is
giicii artirma (t=-1,267; p=,206), yoksunluk/bagimlilik (t=,458; p=,647), istah baskilama (t=,867;
p=,386), sosyal/duygudurum artirma (t=-,256; p=,798) ve uyku bozuklugu (t=,100; p=,921)
ortalamalarinda ise cinsiyete gore istatistiksel olarak anlamli farkliliklar tespit edilmemistir.

Vol. 2, issue. 1, April 2026, 18 ©ISHER



IJSHER

International Journal of Sport, Health, Exercise and Recreation Research, 2(1), April 2026.

Tablo 4. Kafein beklentilerinin kategoriye goére karsilastirma sonuglari

Faktorler Kategori n X Ss. F P
Yildizlar 4 2,25 1,00
.. Gengler 93 3,64 1,29
Fiziksel Performans Artirma Omitler 171 365 134 1,484 ,219
Biiyiikler 73 3,61 1,30
Yildizlar 4 3,92 79
Ch e Gengler 93 3,82 1,28
Enerji/Is Giicli Artirma Omitler 17 390 120 ,096 ,962
Biiyiikler 73 3,92 1,29
Yildizlar 4 2,83 1,64
< Gengler 93 3,20 1,61
Yoksunluk/Bagimlilik Omitler 171 345 151 1,094 ,352
Biiyiikler 73 3,59 154
Yildizlar 4 2,75 1,50
; Gengler 93 3,45 1,48
Istah Baskilama Omitler 171 365 130 1,274 ,283
Biiyiikler 73 3,38 1,33
Yildizlar 4 1,92 1,20
. P . Gengler 93 2,91 1,42
Anksiyete/ Negatif Fiziksel Etkiler Omitler 11 327 144 2,213 ,086
Biiyiikler 73 3,13 1,47
Yildizlar 4 3,33 1,66
Gengler 93 3,49 1,37
Sosyal/Duygudurum Artirma Omitler 11 363 135 423 137
Biiyiikler 73 3,70 1,38
Yildizlar 4 3,00 2,45
. Gengler 93 3,77 1,55
Uyku Bozuklugu Omitler 11 403 139 2,326 ,075
Biiyiikler 73 3,55 1,60

Tablo 4’ teki “tek yonlii varyans (ANOVA)” analizi sonuglari incelendiginde katilimcilarin fiziksel
performans artirma (F=1,484; p=,219), enerji/is giicli artirma (F=,096; p=,962), yoksunluk/bagimlilik
(F=1,094; p=,352), istah baskilama (F=1,274; p=,283), anksiyete/ negatif fiziksel etkiler (F=2,213;
p=,086), sosyal/duygudurum artirma (F=,423; p=,737) ve uyku bozuklugu (F=2,326; p=,075)
ortalamalarinda spor kategorisine gore istatistiksel olarak anlamli farkliliklar tespit edilmemistir.

Tablo 5. Kafein beklentilerinin kategoriye gore karsilastirma sonuglari

Faktorler BKI n X Ss. F p Fark
Zayif® 19 3,32 1,63

Fiziksel Performans Artirma Normal Kilolu® 277 3,71 1,27 3,801 ,023 b-c
Kilolu® 45 3,18 1,38
Zayif* 19 3,40 1,51

Enerji/ls Giicii Artirma Normal Kilolu® 277 3,99 1,15 5,338 ,005 b-c
Kilolu® 45 3,44 1,51
Zayif* 19 2,88 1,62

Yoksunluk/Bagimlilik Normal Kilolu® 277 3,49 1,53 2,236 ,108
Kilolu® 45 3,13 1,58
Zayif® 19 3,75 1,23

Istah Baskilama Normal Kilolu® 277 3,57 1,35 2,186 114
Kilolu® 45 3,15 1,43

. . . Zayif* 19 3,05 1,54

g”k';se'?'em/ Negatit - Fiziksel 8 ormal Kilol® 277 319 143 1478 230
Kilolu® 45 2,79 1,48
Zayif* 19 3,37 1,61

Sosyal/Duygudurum Artirma  Normal Kilolu® 277 3,70 1,33 4,523 ,012 b-c
Kilolu® 45 3,07 1,34
Zayif* 19 4,05 1,68

Uyku Bozuklugu Normal Kilolu® 277 3,87 1,48 ,825 ,439
Kilolu® 45 3,60 1,55

Tablo 5’ teki “tek yonlii varyans (ANOVA)” analizi sonuglari incelendiginde katilimcilarin fiziksel
performans artirma (F=3,801; p=,023), enerji/is giicti artirma (F=5,338; p=,005) ve sosyal/duygudurum
artirma (F=4,523; p=,012) ortalamalarinda BKI’ye gore istatistiksel olarak anlaml farkliliklar tespit

Vol. 2, issue. 1, April 2026,

©USHER



IJ S HE R International Journal of Sport, Health, Exercise and Recreation Research, 2(1), April 2026.

Ulusla

edilmistir. Farkliligin kaynagimi belirlemek i¢in yapilan Post Hoc (Scheffe) sonuglar ii¢ faktorde de
normal kilolularin puanlarinin kilolularin puanlarindan anlaml derecede yiiksek oldugunu gostermistir.
Ote yandan yoksunluk/bagimlilik (F=2,236; p=,108), istah baskilama (F=2,186; p=,114), anksiyete/
negatif fiziksel etkiler (F=1,478; p=,230) ve uyku bozuklugu (F=,825; p=,439) ortalamalarinda BKI’ye
gore istatistiksel olarak anlamli farkliliklar tespit edilmemistir.

Tablo 6. Kafein beklentileri ile yas arasindaki iligki sonuglart

Yag
Fiziksel Performans Artirma L :%Z
Enerji/ls Giicii Artirma :) :83:
Yoksunluk/Bagimlilik L :éggﬁ
Istah Baskilama :) :gis
Anksiyete/ Negatif Fiziksel Etkiler L éggﬂ
Sosyal/Duygudurum Artirma rp :é%*
Uyku Bozuklugu L :gig

Tablo 6’ daki “Pearson korelasyon” analizi sonuglart incelendiginde yas ile yoksunluk/bagimlilik
(r=,193; p=,000), anksiyete/ negatif fiziksel etkiler (r=,170; p=,002), sosyal/duygudurum artirma
(r=,107; p=,048) arasinda pozitif yonde diisiik diizeyde anlaml iliskiler oldugu tespit edilmistir. Ote
yandan yas ile fiziksel performans artirma (r=,077; p=,156), enerji/is giicii artirma (r=,095; p=,079),
istah baskilama (r=,048; p=,377) ve uyku bozuklugu (r=,44; p=,418) arasinda anlamli iliskiler olmadig:
tespit edilmistir.

Tablo 7. Kafein beklentileri ile spor yil1 arasindaki iligki sonuglar1

Spor Yili
Fiziksel Performans Artirma l’p :ggg
Enerji/ls Giicli Artirma :) :ggg
Yoksunluk/Bagimlilik rp :ggg
Istah Baskilama :) ,—(’5(;,225
Anksiyete/ Negatif Fiziksel Etkiler : e
Sosyal/Duygudurum Artirma :) :82(5)
Uyku Bozuklugu rp ’-’1%858

Tablo 7’ deki “Pearson korelasyon” analizi sonuglar1 incelendiginde spor yili ile fiziksel performans
artirma (r=,053; p=,333), enerji/is gicii artirma (r=,058; p=,289), yoksunluk/bagimlilik (r=,034;
p=,533), istah baskilama (r=-,025; p=,642), anksiyete/ negatif fiziksel etkiler (r=-,025; p=,651),
sosyal/duygudurum artirma (r=,095; p=,080) ve uyku bozuklugu (r=-,088; p=,105) arasinda anlaml
iligkiler olmadig1 tespit edilmistir.

TARTISMA VE SONUC

Literatiire bakildiginda kafein ile ilgili yapilan caligmalar genelde merkezi sinir sistemi,
kardiyovaskiiler sistem, dolasim sistemi, solunum sistemi ve endokrin sistemi {izerindeki etkileri
incelenmistir. Kafein her giin milyarlarca insan tarafindan tiiketilmektedir. Sporculara agisindan
incelendiginde ise sporcularin daha uyanik ve zinde kalarak fiziksel uygunluklari ve hazirbulunusluklar
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iizerine olumlu etkisi ve kalp atiglarin1 hizlandirarak ve kan damarlarin1 genislettigi (vazodilatasyon)
bilinmektedir (Kara, 2019). Bu agidan degerlendirildiginde ¢calismada sporcularin kafein tiikketiminin
baz1 degiskenlere gore incelenmesi amaclanmastir.

Sporcularda kafein beklentileri cinsiyete gore incelenmis ve anksiyete/negatif fiziksel etkiler
puanlarinda anlamli bir farklilik tespit edilmistir. Erkeklerin kafein beklentisinin kadinlarda yiiksek
oldugu bulunmustur. Literatiirdeki baz1 ¢alismalar incelenmistir. Damar’in (2024) calismasinda kadin
ve erkeklerin kafein kullanimi bozuklugu puanlarina bakildiginda anlamli bir farklilik oldugu tespit
edilmistir. Erkeklerin kafein kullanim bozukluklar1 kadinlara kisayla daha yiiksek oldugu goriilmiistiir.
Keskin’e (2024) gore cinsiyet ve kafein iceren i¢ecekleri arasinda anlamli bir iligki tespit edilememistir.
Kafein kullanim bozuklugu 6lcegi ile cinsiyet arasinda da anlamli bir fark bulunmamuistir. Kuran (2024)
cinsiyet ve kafein kullanim diizeyi iliskisi arasinda anlamli bir fark olmadigini tespit etmistir. Yapilan
bagka bir ¢aligmada kafein tiiketim miktarinin kadinlarda erkeklere kiyasla daha yiiksek oldugu tespit
edilmistir (Agoston et al., 2018). (Jahrami et al., 2020) tarafindan yapilan baska bir ¢calismada erkeklerin
kafein tiiketim diizeyinin kadinlara gore yiiksek oldugu bulunmustur. Saglam (2023) yapmis oldugu
caligmada kafein kullanim bozuklugu ve cinsiyet arasinda anlamli bir fark bulunmamaistir. Adoélesanlar
iizerinde yapilan bir calismada cinsiyet ve kafein kullanim diizeyi arasinda iliskiye bakildiginda kiz
ogrencilerin erkek Ogrencilere kiyasla daha c¢ok kafein tlikettigi tespit edilmistir Turung (2022).
Adodlesanlar iizerinde yapilan bagka bir calismada ise Kiiclikkomiirler ve Kurt ve ark. (2018) kafein
tiiketiminin kiz dgrencilere gore erkek 6grencilerde daha yiiksek oldugunu bulmustur. Korkmaz (2022)
calismasinda cinsiyet ve kafein kullanim bozuklugu puanlari arasinda anlamli bir farklilik olmadig:
tespit edilmistir. Mahoney ve ark. (2019) yaptig1 calismada kadinlar ve erkekler arasinda kafein kafein
alimi oraninda bir farklilik olmadig tespit edilmistir. Cinsiyet degiskeninin etkili olmadig1 diger bir
caligma ise Norton ve ark. (2011) ait olan ¢alismadir. Toplu-Atakan’in (2022) adblesanlarla yapmis
oldugu calismada cinsiyet ve kafein tiiketim arasinda anlamli bir iligki bulunmustur. Kafein tiiketiminin
kadinlarda daha fazla oldugu tespit edilmistir. Goktepe (2020) fitness yapan yetiskinler iizerinde yaptigi
caligsmada cinsiyete gore kafein tiilketimi miktarinda oran erkeklerde yiiksek olsa da anlamli bir farklilik
olmadig1 tespit edilmistir. Aydin’in (2019) yapmis oldugu > Universite Ogrencilerinde Riskli Kafein
Tiiketimi” adli ¢alismasinda kafein tiiketimi ve cinsiyet arasinda anlamli bir fark olmadigi tespit
edilmistir.

Caligmada kafein beklentileri ile spor kategorisine gore anlamli bir farklilik tespit edilmemistir.
Literatiirde ise calismamizla alakali spor kategorisi ve kafein beklentisi ile ilgili bir ¢aligmaya
rastlanmamustir.

Calismada sporcularda kafein beklentisi ve BKI’ye gore istatistiksel olarak anlamu bir farklilik tespit
edilmistir. Normal kilolu olan sporcularin puanlarimin kilolu olan sporculara gore yiiksek oldugu
bulunmustur. Damar’a (2024) ait calismada BKI degerleri ile kafein kullamm bozuklugu arasinda
anlaml bir iliski oldugu gériilmiistiir. Kafein kullanim bozuklugu arttikca BKi degerleri de artmakta
oldugu tespit edilmistir. Ogrencilerle yapilan calismada BKi siniflamasi ile kafein kullanim bozuklugu
arasinda anlamli bir iliski tespit edilmemistir Keskin (2024). Kafein alim miktar1 simiflarina gore BKI
degerleri agisindan istatistiksel olarak anlamli farklilik tespit edilmistir Doganay (2024). Elit
basketbolcular iizerinde yapilan bir ¢aligmada ise antropometrik 6lgiimler ile kafein kullanim diizeyi
arasinda anlamli bir fark bulunmamustir Firiciogullari (2023). Goktepe’nin (2020) calismasinda da BKi
ile kafein tiiketimi arasinda anlamli bir fark bulunmamustir.

Caligmada kafein beklentisi ve yasa gore diisiik diizeyde ama pozitif yonde anlamli bir iligki tespit
edilmistir. Sporcularin yas1 arttik¢a kafein kullanim beklentilerinin de arttigi gériilmiistiir. Damar (2024)
Geng Yetiskinlerde Kafein Kullanim Bozuklugunun Sirkadiyen Ritim Ve Depresyon ile iliskisi adl
calismada yas ile kafein kullanimi iliskisine bakildiginda anlamli bir iligki tespit edilmistir.
Katilimcilarin yaglart arttikca kafein kullanim bozukluklari da arttigi goriilmiistiir. Kuran (2024)
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katilimcilarin yas ve kafein tiiketim diizeyi arasinda anlamli bir fark olmadigimi bulmustur.
Firinciogullar1 (2023) yapmis oldugu Elit basketbolcularda kafein takviyesinin kan laktat seviyesi,
performans ve antrenman sonrast yorgunluk iizerine etkisi adli calismasinda yas ve kafein tiiketim
degerleri arasinda anlami bir fark tespit edilmemistir. Geng eriskinlerde kafein kullanimiyla ilgili yapilan
bir calismada yas ve kafein kullanim bozuklugu arasinda anlamli bir farklilik olmadig1 goriilmiistiir
Korkmaz (2022). Tot Acar ve ark. (2011) tarafindan yapilan bir ¢alismada yas arttik¢a kafein tiiketiminin
de arttig1 goriilmiistiir. Adolesanlarda yapilmig bir ¢aligmada yas ve kafein tiilketimi miktar1 arasinda
anlamli bir fark bulunmustur Toplu-Atakan (2022). Goktepe ‘nin (2020) fitness yapan yetiskinler
tizerinde yaptig1 aragtirmada yasa gore kafein tiiketimi arasinda anlamli bir fark bulunmustur. Yas1 bitytik
olan katilimcilarin yas1 kiigiik olan katilimcilara kiyasla kafein tiiketimi daha yiiksektir. Aydin (2019)
iiniversite 0grencileri iizerinde yapmis oldugu calismada normal ve riskli kafein tiiketenlerin yas
ortalamas1 arasinda anlamli bir fark saptanmamustir.

Calismada sporcularin kafein kullanim beklentileri ile spor yilina gore anlaml bir farklilik tespit
edilmemistir.

Cinsiyete gore yapilan karsilastirmada yalnizca anksiyete/negatif fiziksel etkiler boyutunda anlamli
bir farklilik saptanmais; erkeklerin puanlarinin kadinlardan daha yiiksek oldugu gériilmiistiir. Bu sonug,
erkek sporcularin kafeinin olast olumsuz etkilerine iligkin beklentilerinin kadinlara kiyasla daha giiglii
olabilecegini diisiindlirmektedir. Diger tiim faktorlerde cinsiyete bagli anlamli bir farklilik
bulunmamugtir. Spor kategorilerine gore yapilan degerlendirmede higbir faktérde anlamli bir farklilik
ortaya ¢cikmamigtir. Bu durum, sporcularin yer aldiklar1 kategori ne olursa olsun kafeine yonelik
beklentilerinin benzer bir yapida oldugunu gostermektedir. BKI degiskeni agisindan ise fiziksel
performans artirma, enerji/is giicli artirma ve sosyal/duygudurum artirma boyutlarinda anlamli farklilik
tespit edilmis; normal kilolu sporcularin, kilolu sporculara gore daha yiiksek beklenti diizeyine sahip
oldugu belirlenmistir. Bu {i¢ boyutta farkin normal kilolular lehine olmasi, kilolu sporcularin kafeinin
olumlu etkilerine yonelik daha diisiik bir beklenti gelistirdigini diisiindiirmektedir. Diger faktorlerde
BKi’ye baglh anlamli bir farklilik goriilmemistir. Yas degiskeni incelendiginde yoksunluk/bagimlilik,
anksiyete/negatif fiziksel etkiler ve sosyal/duygudurum artirma boyutlarinda diisiikk diizeyde fakat
anlamli pozitif iligkiler saptanmistir. Buna gore yas arttikca sporcularin kafein kullanimina iligkin hem
olumsuz beklentilerinin (yoksunluk, anksiyete vb.) hem de sosyal/duygusal etkilerle ilgili
beklentilerinin bir miktar arttig1 sdylenebilir. Diger faktorlerde yas ile anlamli iligki bulunmamastir. Spor
yilt degiskeni acisindan yapilan korelasyon analizlerinde ise hi¢bir kafein beklentisi boyutunda anlaml
iligki belirlenmemistir. Bu bulgu, sporculuk deneyiminin kafeine yonelik algi ve beklentiler tizerinde
belirleyici olmadigin1 gostermektedir.

Genel olarak bulgular degerlendirildiginde, kafein beklentilerinin demografik ve sportif
degiskenlerden biiyiik dl¢iide bagimsiz oldugu; ancak &zellikle cinsiyet, BKI ve yas degiskenlerinin bazi
boyutlarda sinirli fakat anlamli farkliliklar olusturdugu goriilmektedir. Bu sonuglar, sporcularda kafein
kullaniminin beklentisel boyutunun oldukga bireysel bir yapr tasidigini ve fizyolojik/performans
kategorileri yerine kisisel degiskenlerle daha fazla iligkili olabilecegini diisiindiirmektedir.
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Abstract

This study aimed to examine the effects of an eight-week basic swimming training program on
kinanthropometric characteristics, flexibility, and muscular strength among girls and boys attending swimming
courses. A total of 37 volunteer children aged 613 years, including 22 girls and 15 boys, participated in the
study. A quantitative research method with a single-group pretest—posttest experimental design was employed.
At the beginning and end of the training program, height, body weight, arm span, hand length, and foot length
were measured. Flexibility was assessed using the Sit-and-Reach Test, while muscular strength was evaluated
using a handgrip dynamometer. Descriptive statistics were calculated, and a paired-samples t-test was used to
determine differences between pretest and posttest measurements.

The findings showed statistically significant increases in height, body weight, arm span, hand length,
and foot length from pretest to posttest (p < 0.05). However, no statistically significant differences were found
in body mass index (BMI), flexibility, or handgrip strength (p > 0.05). In conclusion, the eight-week basic
swimming training program appears to be associated with positive changes in certain kinanthropometric
characteristics among children aged 613 years.

Keywords: Swimming, kinanthropometric characteristics, muscular strength, flexibility.

Oz

Bu ¢alismanin amaci, yiizme kurslarina katilan kiz ve erkek ¢ocuklara uygulanan sekiz haftalik temel
ylizme egitiminin kinantropometrik dzellikler, esneklik ve kas kuvveti {izerindeki etkilerini incelemektir.
Arastirmaya 6—13 yas araliginda toplam 37 goniillii cocuk, 22 kiz ve 15 erkek, katilmistir. Caligmada nicel
aragtirma yontemi kapsaminda tek gruplu 6n test—son test deneysel desen kullanilmistir. Egitim programimin
baslangicinda ve sonunda katilimcilarin boy, viicut agirligi, kulag uzunlugu, el uzunlugu ve ayak uzunlugu
Olciimleri alimmustir. Esneklik diizeyi Otur-Erig Testi ile, kas kuvveti ise el kavrama kuvveti dinamometresi ile
degerlendirilmistir. Verilerin analizinde tanimlayici istatistikler hesaplanmis ve 6n test ile son test 6l¢iimleri
arasindaki farkin belirlenmesi amaciyla bagimli drneklemler t-testi kullanilmigtir.

Arastirma bulgularina gore, 6n testten son teste katilimeilarin boy, viicut agirligi, kulag uzunlugu, el
uzunlugu ve ayak uzunlugu degerlerinde istatistiksel olarak anlaml artiglar belirlenmistir (p < 0.05). Buna
karsin beden kitle indeksi (BKI), esneklik ve el kavrama kuvveti degiskenlerinde anlamli bir farklilik tespit
edilmemistir (p > 0.05). Sonug olarak, sekiz haftalik temel ylizme egitiminin 6—13 yas grubundaki ¢cocuklarin
baz1 kinantropometrik 6zelliklerinde olumlu degisimlerle iligkili oldugu sdylenebilir.

Anahtar Kelimeler: Yiizme, kinantropometrik dzellikler, kas kuvveti, esneklik.

Not: Bu calisma, Dr. Ogr. Uyesi Zekai CAKIR danismanhginda Kiibra Giil KAPLAN tarafindan hazirlanan ve 29.07.2025 tarihinde yiiksek
lisans tezi olarak kabul edilen “Yiizme Kurslarina Katilan Kiz ve Erkek Cocuklarda 8 Hafialik Uygulanan Temel Yiizme Egitiminin Esneklik,
Kuvvet ve Motor Gelisimine Etkisinin Incelenmesi” baglikli tezden iiretilmigtir.

Notes: This study was derived from the master’s thesis titled “Investigation of the Effects of an Eight-Week Basic Swimming Training Program
on Flexibility, Strength, and Motor Development in Girls and Boys Attending Swimming Courses,” prepared by Kiibra Giil KAPLAN under
the supervision of Asst. Prof. Dr. Zekai CAKIR and accepted on 29.07.2025.
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Introduction

Movement is one of the fundamental characteristics of human life and is regarded as an important
indicator of vitality, health, and functional capacity (Kolukisa & Dizdar, 2022). However, in the 21st
century, technological advancements have significantly influenced daily routines, transportation, and
work environments, leading to a decline in individuals' physical activity levels and the widespread
adoption of sedentary lifestyles (Coskuntiirk et al., 2023; Yilmaz, 2014). Prolonged inactivity, excessive
screen exposure, and passive lifestyle habits have been associated with numerous adverse outcomes,
including obesity, musculoskeletal disorders, fatigue, social isolation, and behavioural problems
(Ceyhan & Cakir, 2021; Yel et al., 2024). Therefore, physical activity and sport are considered essential
not only for performance enhancement but also for maintaining a healthy lifestyle, promoting social
adaptation, and improving overall quality of life.

Sport is a multidimensional phenomenon that supports individuals' physical, cognitive, emotional,
and social development. Regular exercise contributes significantly to health maintenance, rehabilitation,
performance improvement, and the mitigation of the negative effects of physical inactivity (Miihiithanct
Dal, 2011; Colakoglu & Senel, 2003). Indeed, even low-intensity physical activities have been reported
to improve the health status of sedentary individuals (Biger et al., 2009; Gonen et al., 2022). Participation
in physical activity during childhood is particularly critical for supporting growth and developmental
processes. Through games, physical education, and sporting activities, children develop motor skills
while simultaneously strengthening social relationships, self-confidence, and psychological well-being
(Coskuntiirk et al., 2023; Kaplan & Giilden, 2017).

In recent years, reduced access to safe play areas, increased reliance on technology, and the growing
prevalence of screen-based lifestyles have contributed to lower physical activity among children. This
trend may negatively affect developmental parameters, including muscular strength, flexibility,
coordination, and fundamental motor skills. Considering that movement habits acquired during
childhood are closely associated with health outcomes later in life, directing children toward appropriate
sports disciplines at an early age has become increasingly important (Ozgiil et al., 2015; Muratli, 2013).
In this context, swimming emerges as one of the most prominent sports that effectively supports
children's physical and motor development.

Swimming is a sport in which the entire body musculature is actively engaged, water's buoyancy
reduces joint loading, the risk of injury is relatively low, and participation can be sustained throughout
the lifespan (Selguk, 2013; Yapici et al., 2016). During swimming, multiple biomotor components—
including coordination, strength, flexibility, endurance, balance, and rhythm—are simultaneously
utilised and developed (Yfanti et al., 2014; Sammoud et al., 2018). Furthermore, swimming has been
shown to enhance cardiovascular and respiratory function, support musculoskeletal health, promote
postural development, and enhance psychological well-being (Nualnim et al., 2012; Saavedra et al.,
2007; Cox et al., 2010; Kargarfard et al., 2012).

Anthropometric characteristics, muscular strength, flexibility, and coordination are among the key
determinants of swimming performance and the acquisition of fundamental swimming skills. Sammoud
et al. (2018) categorised factors influencing swimming performance into physical fitness level, technical
skills, psychological attributes, and anthropometric structure. In particular, flexibility in the shoulders,
trunk, hips, and ankles plays a critical role in the proper execution of swimming techniques, while
muscular strength is considered a fundamental factor in overcoming water resistance and increasing
swimming speed (Rushall, 2009; Sanders et al., 2011; Barbosa et al., 2010; Toussaint & Beek, 1992).
Therefore, examining the effects of basic swimming training in children is important not only for skill
acquisition but also for physical development and motor competence.

Previous studies have demonstrated that swimming training improves children's physical,
physiological, motor, and anthropometric characteristics. Celebi (2008) reported that regular swimming
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training improves children's physiological and motor abilities, while Yigit (2011) indicated that
swimming training supports anthropometric development. Selguk (2013) reported significant
improvements in performance indicators, including sit-ups, push-ups, handgrip strength, speed, and
flexibility, following swimming training. Similarly, Y1lmaz (2014) and Ozerding (2017) reported that
swimming training has a positive impact on biomotor, physical, physiological, and strength-related
parameters. Nevertheless, studies examining the combined effects of basic swimming training on
flexibility, muscular strength, and anthropometric parameters associated with motor development—
particularly among boys and girls aged 6—13 years—remain limited.

Although the existing literature includes studies investigating the effects of swimming training on
children's physical development parameters, research addressing the combined influence of short-term
basic swimming programs on kinanthropometric characteristics, flexibility, and muscular strength
remains scarce. Accordingly, the present study is expected to contribute to the literature by examining
the effects of a short-term basic swimming training program on various indicators of physical
development through a comprehensive and integrative approach.

In this context, the primary aim of the present study is to investigate the effects of an eight-week
basic swimming training program applied to boys and girls aged 6—13 years on flexibility, muscular
strength, and anthropometric parameters associated with motor development. It is anticipated that the
findings of this study will reveal the developmental contributions of basic swimming training in children
and provide valuable insights for planning swimming education programs and advancing the sports
science literature.

METHOD

Research Design

In the present study, a quantitative research approach employing a single-group pretest—posttest
experimental design was utilised to examine the effects of basic swimming training on
kinanthropometric characteristics, flexibility, and muscular strength. Experimental designs allow
researchers to examine changes in dependent variables before and after the implementation of an
independent variable (Ekiz, 2003).

The single-group pretest—posttest model involves collecting data from the same group of participants
before and after an intervention (Gay & Airasian, 2000; Karasar, 2012). In this study, the aforementioned
experimental design was preferred due to the practical difficulties associated with establishing a
demographically comparable control group.

Study Group

The study population consisted of individuals participating in swimming courses held at the semi-
Olympic swimming pool affiliated with the Provincial Directorate of Youth and Sports in Bayburt,
Tirkiye. The study sample comprised 37 children aged 6 to 13 years who attended swimming courses
at the Bayburt Semi-Olympic Swimming Pool between February and June 2025.
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Table 1. Demographic Characteristics of the Participants

Gender N %
Female 22 59.5
Male 15 40.5
Total 37 100
Age (years) N %
6 5 13.5
7 2 5.4
8 10 27
9 4 10.8
10 7 18.9
11 3 8.1
12 5 13.5
13 1 2.7
Total 37 100

Table 1 presents the demographic characteristics of the participants. A total of 37 children
participated in the study, of whom 22 were female (59.5%) and 15 were male (40.5%). The participants’
ages ranged from 6 to 13 years, with the highest proportion observed in the 8-year-old age group (27.0%)
and the lowest in the 13-year-old age group (2.7%).

To determine the study group, the convenience sampling method, a purposive sampling technique,
was employed. Convenience sampling is a nonprobability sampling method that collects data from
individuals who are readily accessible and willing to participate in the study (Malhotra, 2004; Hasiloglu
etal., 2015).

Data Collection Instruments

In the present study, standardised measurement instruments were used to determine the
anthropometric and physical fitness characteristics of the participants. Body weight was measured using
a digital scale; height was measured with a wall-mounted stadiometer; arm span was measured using a
measuring tape; hand length was measured with a ruler; and foot length was measured using a portable
foot length measuring device.

Flexibility was assessed using the Sit-and-Reach test, while muscular strength was evaluated using
a TKK 5401 digital hand dynamometer.

Data Collection Procedure

The data collection process in this study was systematically planned and implemented. Prior to data
collection, ethical approval was obtained from the Bayburt University Ethics Committee, with decision
number 44 dated 12 December 2024, and the necessary permissions were secured from the relevant
institutions. All participants and their parents or legal guardians were informed of the study's purpose
and procedures, and written informed consent was obtained on a voluntary basis.

Pretest measurements were conducted before the commencement of the swimming training program.
Participants' height, body weight, arm span, hand length, foot length, flexibility, and handgrip strength
were measured according to standardised procedures. To enhance the reliability of the measurements,
body weight was measured three times, while flexibility and handgrip strength were measured twice,
and the average values were recorded.

Following completion of the pretest measurements, participants attended an eight-week basic
swimming training program. The training program consisted of 16 sessions.

Upon completion of the training program, posttest measurements were conducted using the same
instruments and procedures as in the pretest phase. The collected data were subsequently analysed and
reported.
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Ethics Statement

Ethical approval for this study was obtained from the Bayburt University Ethics Committee with
decision number 44 dated 12 December 2024. Written informed consent was obtained from the parents
or legal guardians of all participants prior to participation.

Data Analysis
The data obtained from the study were analysed using appropriate statistical methods. Prior to the
analysis, the data distribution was examined to determine the suitability of parametric statistical tests.

Table 2. Normality Test of Data Distribution

Variables n Skewness Std. Error Kurtosis Std. Error
Height Pretest 37 -434 388 -.694 759
Weight Pretest 37 .001 .388 -.635 759
BMI Pretest 37 .503 388 -357 759
Arm Span Pretest 37 -452 388 -.459 759
Left Hand Length Pretest 37 -.749 388 113 759
Right Hand Length Pretest 37 -.762 388 .194 759
Left Foot Length Pretest 37 -.529 388 -.125 759
Right Foot Length Pretest 37 -.591 388 =111 759
Sit-and-Reach Pretest 37 -.002 388 -.389 759
Left Handgrip Strength Pretest 37 .012 388 -.672 759
Right Handgrip Strength Pretest 37 .695 388 -.265 759
Height Posttest 37 -.439 388 -.701 759
Weight Posttest 37 .050 388 -.609 759
BMI Posttest 37 521 388 -.383 759
Arm Span Posttest 37 -.460 388 -.489 759
Left Hand Length Posttest 37 -.685 388 326 759
Right Hand Length Posttest 37 -.736 388 316 759
Left Foot Length Posttest 37 -492 388 -455 759
Right Foot Length Posttest 37 -.534 388 -321 759
Sit-and-Reach Posttest 37 -.077 388 -792 759
Left Handgrip Strength Posttest 37 -.153 388 -1.149 759
Right Handgrip Strength Posttest 37 333 388 -.941 759

The skewness and kurtosis coefficients were examined to determine whether the pretest and posttest
data for the variables showed normal distributions. It was observed that the skewness and kurtosis values
for all variables fell within the range of —2 to +2. This range is widely accepted as a sufficient criterion
for assuming normality of the data (George & Mallery, 2010).

Accordingly, the data obtained in the present study were considered normally distributed, indicating
that the assumptions for parametric statistical tests were met.

Descriptive statistics, including arithmetic mean and standard deviation values, were calculated for
all variables. To determine differences between pretest and posttest measurements, a paired-samples t-
test was employed. In addition, Cohen’s d effect size was calculated for all variables in order to assess
the magnitude of the observed changes.

Table 3. General Content of the Eight-Week Basic Swimming Training Program

Week Number of Sessions Content
Week 1 2 sessions Warm-up exercises, introduction to pool rules, basic kicking exercises, breathing exercises
Week 2 2 sessions Coordination of kicking and breathing, forward movement in water using a kickboard
Week 3 2 sessions Kicking exercises with a kickboard and preparatory arm stroke drills
Week 4 2 sessions Instruction of right and left arm stroke techniques, continuation of kicking practice
Week 5 2 sessions Side breathing techniques, coordination of arm strokes and breathing
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Week 6 2 sessions Streamline position without a kickboard, coordination of arm strokes and breathing
Week 7 2 sessions Continuous swimming practice, coordination of stroke—breathing—kicking movements
Week 8 2 sessions Freestyle swimming practice and technical corrections

Participants were enrolled in a basic swimming training program consisting of 16 sessions over 8
weeks, held twice per week. Each session commenced with approximately 15 minutes of warm-up
exercises, followed by structured activities focusing on kicking techniques, breathing control, arm stroke
mechanics, and overall swimming coordination.

RESULTS

The findings related to the pretest and posttest comparisons of anthropometric characteristics,
flexibility, and handgrip strength are presented in Tables 4-14. Statistically significant increases were
observed in height, body weight, arm span, hand length, and foot length, whereas no significant
differences were found in BMI, flexibility, or handgrip strength.

Table 4. Comparison of Pretest and Posttest Height Measurements

Variable Mean n Std. Deviation Std. Error Mean t P d
Pretest 134.4946 37 11.98777 1.97078

Height (cm) -13.598 .001 -2.236
Posttest 135.3054 37 12.01880 1.97588

When Table 4 is examined, a statistically significant difference is observed between the participants’
pretest and posttest mean height measurements (t = -13.598, p < .05). The mean height value in the
posttest (X = 135.3054) was found to be higher than that recorded in the pretest (X = 134.4946).

Furthermore, the calculated Cohen’s d value was -2.236, and its absolute magnitude indicated a large
effect size, according to conventional interpretation criteria.

Table 5. Comparison of Pretest and Posttest Body Weight Measurements

Variable Mean n Std. Deviation Std. Error Mean t P d
. Protest 358722 37 10.90564 1.79288
i"dy Weight -3.899 001 -.641
(kg) Posttest 362762 37 10.99934 1.80828

When Table 5 is examined, a statistically significant difference is observed between the participants’
pretest and posttest mean body weight values (t =-3.899, p <.05). The mean body weight in the posttest
(X =36.2762) was found to be higher than that recorded in the pretest (x = 35.8722).

Furthermore, the calculated Cohen’s d effect size was -0.641, indicating a moderate effect size
according to conventional interpretation criteria.

Table 6. Comparison of Pretest and Posttest Body Mass Index (BMI) Measurements

Variable Mean n Std. Deviation Std. Error Mean t P d
Body Mass Pretest 19.3054 37 3.84967 63288
Index (BMI) -.188 .852 -.031
(kg/m?) Posttest 193162 37 3.84950 .63285

When Table 6 is examined, no statistically significant difference was found between the participants’
pretest and posttest mean BMI values (t = -0.188, p > .05). The posttest mean BMI (x = 19.3162) did
not differ significantly from the pretest mean (X = 19.3054).
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Furthermore, the calculated Cohen’s d effect size was -0.031, indicating a very small (negligible)
effect size according to conventional interpretation criteria.

Table 7. Comparison of Pretest and Posttest Arm Span Measurements

Variable Mean n Std. Deviation Std. Error Mean t p d

Arm Span Pretest 128.4973 37 10.38906 1.70795

(cm) -14.283 .001 -2.348
Posttest 129.5568 37 10.41016 1.71142

When Table 7 is examined, a statistically significant difference was found between participants’
pretest and posttest mean arm span values (t =-14.283, p <.05). Posttest values were higher than pretest
values, indicating improvement following the intervention.

The calculated Cohen’s d value was -2.348, and its absolute magnitude indicated a large effect size.

Table 8. Comparison of Pretest and Posttest Left Hand Length Measurements

Variable Mean n Std. Deviation Std. Error Mean t p d

Left Hand Pretest 14.8811 37 1.36582 22454

Length (cm) -8.105 .001 -1.332
Posttest 15.1189 37 1.36399 22424

When Table 8 is examined, a statistically significant difference was observed between the
participants’ pretest and posttest mean left hand length values (t = -8.105, p <.05). The mean left hand
length in the posttest (X = 15.1189) was found to be higher than that recorded in the pretest (X = 14.8811).

Furthermore, the calculated Cohen’s d effect size was -1.332, indicating a large effect size according
to conventional interpretation criteria.

Table 9. Comparison of Pretest and Posttest Right Hand Length Measurements

Variable Mean n Std. Deviation Std. Error Mean  t P d
Right Hand  Pretest 14,8946 37 1,36421 ,22428
Length (cm) -8,437 .001 -1,387
Posttest 15,1405 37 1,38433 ,22758

When Table 9 is examined, a statistically significant difference was observed between the
participants’ pretest and posttest mean right-hand length values (t = -8.437, p < .05). The mean right-
hand length in the posttest (X = 15.1405) was found to be higher than that recorded in the pretest (x =
14.8946).

Furthermore, the calculated Cohen’s d effect size was -1.387, indicating a large effect size according
to conventional interpretation criteria.

Table 10. Comparison of Pretest and Posttest Left Foot Length Measurements

Variable Mean n Std. Deviation Std. Error Mean t p d

Left Foot Pretest 21.0162 37 1.81254 .29798

Length (cm) -8.823 .001 -1.450
Posttest 213676 37 1.81109 29774

According to Table 10, a statistically significant difference was found between the participants’
pretest and posttest mean left foot length values (t = -8.823, p < .05). The posttest values were higher
than the pretest values, indicating an improvement following the intervention.

Furthermore, the calculated Cohen’s d effect size was -1.450, indicating a large effect size according
to conventional interpretation criteria.
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Table 11. Comparison of Pretest and Posttest Right Foot Length Measurements

Variable Mean n Std. Deviation Std. Error Mean t p d

Right Foot Pretest 21.0324 37 1.81813 .29890

Length (cm) -9.769 .001 -1.606
Posttest 21.3568 37 1.77882 .29244

According to Table 11, a statistically significant difference was found between participants’ pretest
and posttest mean right-foot length values (t = -9.769, p <.05). Posttest values were higher than pretest
values, indicating improvement following the intervention.

Furthermore, the calculated Cohen’s d effect size was -1.606, indicating a large effect size according
to conventional interpretation criteria.

Table 12. Comparison of Pretest and Posttest Flexibility Measurements

Variable Mean n Std. Deviation Std. Error Mean t p d
Eloxibili Pretest 266068 37 5.57346 91627
Y 227 822 037
(cm) Posttest 264662 37 6.48562 1.06623

When Table 12 is examined, no statistically significant difference was found between the
participants’ pretest and posttest mean flexibility values (t = 0.227, p > .05).

Furthermore, the calculated Cohen’s d effect size was 0.037, indicating a very small (negligible)
effect size according to conventional interpretation criteria.

Table 13. Comparison of Pretest and Posttest Left Handgrip Strength Measurements

Variable
Mean n Std. Deviation Std. Error Mean t p d
Left Pretest 13.7027 37 4.89877 .80535
Handgrip -.141 .889 -.023
Posttest 13.7622 37 4.67783 76903

Strength (kg)

According to Table 13, no statistically significant difference was found between the participants’
pretest and posttest mean left handgrip strength values (t = -0.141, p > .05). The calculated effect size
was very small (negligible) (d = -0.023).

Table 14. Comparison of Pretest and Posttest Right Handgrip Strength Measurements

Variable
Mean n Std. Deviation Std. Error Mean t p d
Right Pretest 14.3581 37 5.69664 93652
Handgrip .052 959 .009
Posttest 14.3351 37 5.82015 .95683

Strength (kg)

According to Table 14, no statistically significant difference was found between the participants’
pretest and posttest mean right handgrip strength values (t = 0.052, p > .05). The calculated effect size
was very small (negligible) (d = 0.009).

Discussion, Conclusion, and Recommendations

In the present study, the effects of basic swimming training conducted in swimming pools on
kinanthropometric characteristics, flexibility, and muscular strength were examined, and the findings
were evaluated in light of the participants’ age range and gender distribution. The results of the study
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indicate that the effects of swimming training on physical development are shaped by factors such as
age, gender, training duration, program content, and individual developmental stage. Furthermore, it
was demonstrated that these parameters should be systematically considered to achieve the desired
outcomes. In this context, the discussion and conclusions regarding the research findings are presented
below within a comprehensive, integrative framework.

Swimming is one of the important sports disciplines that contributes to individuals’ physical, social,
and emotional development. It is among the activities in which individuals of all ages participate for
sport or recreational purposes through courses organised by various public institutions or private
organisations. From this perspective, swimming is regarded as one of the fundamental physical activities
that support physical development during childhood.

In the present study, which aimed to evaluate the effects of basic swimming training conducted in
swimming pools on various participant-related variables, it was determined that basic swimming
training was associated with a positive, statistically significant increase in participants’ height. Similarly,
a significant increase in participants’ mean body weight was observed. When these results are
considered collectively, it can be suggested that an eight-week structured basic swimming training
program may contribute positively to the anthropometric development of individuals aged 6—13 years.

However, since height and body weight are directly associated with natural growth and
developmental processes, it is more appropriate to interpret the observed increases not solely as the
effect of swimming training, but also in conjunction with developmental processes. Yoriikoglu and Koz
(2007) emphasised that developmental factors substantially influence physical growth during childhood.

The literature indicates that numerous studies support the effect of swimming training on height
development. In a study by Dilek (2004) on swimmers, participants' mean height increased. Similarly,
in a study by Giler (2000), it was found that height increased among individuals in the same age group.
International studies have also suggested that swimming training may support children's height
development (Allen et al., 1997; Novak et al., 1973). In this context, the findings of the present study
are generally consistent with the existing literature.

Within the scope of the study, no statistically significant difference was detected between the pretest
and posttest measurements of Body Mass Index (BMI) values. However, a slight increase in participants'
mean BMI was observed. This finding suggests that short-term swimming training may have a limited
effect on BMI. Similarly, Tsalis et al. (2004) reported that a training program implemented with
adolescent swimmers aged 12—17 years did not result in a statistically significant change in BMI values.
This situation may be explained by the fact that BMI is influenced not only by physical activity but also
by multiple factors, including nutritional habits, metabolic processes, and physiological characteristics
associated with growth and development during adolescence.

According to the present study's findings, basic swimming training also produced positive effects on
individuals' anthropometric measurements. In this regard, statistically significant increases in
participants' arm span measurements were observed from pretest to posttest. Arm span is an important
parameter for swimming performance, influencing distance covered and movement efficiency. These
results indicate that anthropometric length measurements increased over the eight-week training period.

When studies in the literature are examined, it is observed that findings differ regarding the effects
of swimming training on arm span. In a study by Anderson et al. (2008) of elite swimmers followed
over a long period, a significant increase in arm span was observed. Similarly, in research by Damsgaard
etal. (2001), improvements in children’s body proportions were observed. In contrast, Polat et al. (2003)
found no significant difference in arm span among children aged 14 years. These differences may be
associated with variations in the age characteristics of the study groups and their developmental stages.

Among the other anthropometric measurements examined in the study were hand and foot length.
The findings revealed that individuals aged 6-13 years who participated in basic swimming training
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demonstrated positive development in right- and left-hand length and foot length. Given the influence
of physical development on sports performance, these results suggest that physical performance
indicators increased alongside the basic swimming training process.

These findings are consistent with those reported in a study by Atasoy (2018) with performance-
group swimmers aged 8-10 years. In that study, a significant difference was found between pretest and
posttest hand length measurements. In contrast, Isildak (2013) did not observe a significant difference
in anthropometric length measurements in a study conducted with swimmers aged 12-15 years. The
emergence of these differences may be attributed to the age characteristics and developmental stages of
the research groups, which can be considered determining factors.

Findings related to the development of foot length also show similarities with certain studies reported
in the literature. In a study by Anderson et al. (2008) of elite swimmers, a significant increase in foot
length was observed. Conversely, in another study carried out by Atasoy (2018), no significant
difference was observed in foot length measurements. This situation indicates that factors such as the
characteristics of the study group, training level, and program structure may play a determining role in
anthropometric development.

According to the study's results, no statistically significant difference was observed between the
pretest and posttest measurements for the flexibility parameter. This finding suggests that the eight-week
basic swimming training program may not have provided a sufficient duration for the development of
flexibility. Similarly, in a study conducted by Ziilkadiroglu (1995), no significant difference was
observed in flexibility measurements. International research has also indicated that swimming training
may have a limited effect on flexibility (Dawson et al., 2002). This situation indicates that flexibility
development is a physical characteristic that requires continuity and regular training.

In the handgrip strength test applied in the study to determine strength development, no statistically
significant difference was found between the pretest and posttest measurements. This result may be
attributed to the limited inclusion of exercises directly targeting strength development within the basic
swimming training program. In contrast, studies by Bayir (2023) and Karakus et al. (2018) reported that
swimming training improved strength development. It is considered that the primary reason for these
differences may be variations in the content and duration of the training programs.

In general terms, the findings of the present study indicate that swimming training may be associated
with children’s physical development parameters. While positive developments were observed in height
and anthropometric measurements, it was recognised that the development of certain physical
characteristics, such as flexibility and strength, requires longer-term, more systematic training programs.
These findings reveal that the effects of swimming training on physical development are closely related
to variables such as age, gender, training duration, program content, and individual developmental
stages.

These results highlight the importance of organising the duration and content of basic swimming
training programs in accordance with children's developmental stages when planning swimming
education programs for young individuals.

Limitations

The present study has several limitations. First, the study used a single-group pretest—posttest design,
and the absence of a control group may limit the generalizability of the findings. In addition, the
relatively small sample size and the inclusion of participants across a broad age range may influence the
interpretation of the results. Furthermore, the duration of the swimming training program, limited to
eight weeks, may have prevented full observation of the development of certain physical characteristics,
particularly flexibility and strength. The study is limited to data from 37 participants aged 6-13 years
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who attended basic swimming training at a swimming pool operated by the Ministry of Youth and Sports
in the city centre of Bayburt between February and June 2025.

Recommendations

For future studies, it is recommended that experimental designs incorporating control groups be
employed. In this way, the effects of basic swimming training on children’s physical development
parameters can be evaluated more robustly. Additionally, conducting studies with larger sample groups
and examining different age categories separately may enhance the generalizability of the findings.

Considering that no significant differences were observed in flexibility and handgrip strength
variables following the eight-week basic swimming training program, it is recommended that future
research implement longer-term programs supported by exercises specifically targeting strength and
flexibility development. Moreover, planning basic swimming training programs in accordance with
children’s developmental stages may contribute to more effective monitoring of physical and motor
development outcomes.
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