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SUMMARY: This study tested and analyzed the body morphology, sport quality parameters, and characteristics of Chinese
outstanding young tennis players. Twenty Chinese outstanding young tennis players were used as the study subjects.drpbbloggly m
parameters such as age, height, weight, body fat percentage, and BMI, and sport quality parameters such as benchlekaesquat a
strength, grip strength, vertical jump, medicine ball side throw, Yo-Yo run, 10-meter sprint, spider run, hexagonal juegiednd s
forward bending were tested and analyzed in comparison with international outstanding young tennis players of the same-age grou
comparative analysis. The results showed that outstanding Chinese young tennis players were slightly lower in heidightightly
weight, and comparable in body fat percentage and BMI but had more years of training and had relatively better perfoesance in d
squats and backhand side medicine ball throw. However, the performance of bench press, grip strength, forehand sidedimews medi
ball, spider run, hexagonal jump, vertical jump, seated forward bending, as well as the performance of men's 10-metdr sprint an
women's Yo-Yo run was lower than the international level of the same age.
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INTRODUCTION

Tennis is a network-blocking confrontation sport, angoung tennis players, international elite young tennis players
athletes' competitive performance is affected by variougere taller (male: 172.029.12 mvs.171.89+ 8.49 m; female:
athletic ability factors such as physical fitness, technolog$68.52+ 5.12 mvs.167.37+ 4.92 m) and had lower body fat
tactics, and psychology. With the continuous improvement percentage (female: 18.%12.53 %vs.18.86+ 4.66 %), and
the competitive level of tennis in the world, the confrontationddwer BMI (male: 21.5% 2.33 kg/mivs.21.5% 2.73 kg/n).
nature of tennis matches is getting stronger and stronger, arttese differences may be closely related to the athletes' training
physical fitness plays an increasingly important role in athletes'stem, dietary management, and other factors. International
competitive performance. International studies have mainglite young players focus more on high-intensity interval and
analyzed the physical fithess characteristics of tennis playetsength training while strictly controlling their diets to
from the perspectives of body morphology, physiologicahaintain a lower body fat percentage and BMI.
function, and sports quality parameters, and they have
primarily focused on excellent athletes. However, few studies In terms of physical function, according to Kovacs
have been conducted on young tennis players' physical fitn¢2906), the maximal oxygen uptake (V@ax/kg) of
parameters and characteristics. international elite male tennis players is usually in the range

of 55-65 mL/kg/min, while that of international elite female

Anthropometric parameters such as height, weightennis players is generally in the range of 50-60 mL/kg/min.
body fat percentage, and BMI are commonly used to analyagadet al (2011), stated that good cardiopulmonary function
athletes' physical morphometric characteristics. Hernandemmhances adolescent athletes' physical adaptive capacity,
Davéet al (2021), found that compared to Chinese outstandirenabling them to control the distribution of physical fithess
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during competition and reduce sports injuries caused Ifly212s; female: 15.51% 1.564svs. 8.685+ 0.337 s).
overexertion. Madruga-Parerat al (2020), demonstrated that the spider
run performance of international elite young tennis players
Existing studies have mainly used bench presses, deeas superior to that of Chinese outstanding young athletes
squats, grip strength, and vertical jumps to test the essen(rable: 18.563 0.436s/5.18.338+ 0.401 s; female: 19.203
strength qualities of elite young tennis players. Fernandez-0.569 svs. 19.108+ 0.607 s). Seated forward bending
Fernandeet al. (2023), found that most of the strength tesivere also superior to those of Chinese outstanding young
values of international elite young tennis players were bettathletes (male: 15.262.13 cnvs.14.80+ 1.40 cm; female:
than those of Chinese outstanding young tennis playeis.76+ 2.56 cmvs.18.42+ 4.51 cm).
among which bench press (male: 6Qt21%.61 kgvs.57.03
+16.02 kg; female: 40.065.23 kgvs.37.50+ 6.77 kg) and In recent years, the rapid development of tennis in
grip strength (male: 48.6411.45 kgvs.47.72+ 10.96 kg) China, especially female athletes have won the Grand Slam,
were significantly different. Vertical jump performance washe Olympic Games, and other major tournaments, which
comparable (male: 50.945.46 cnvs.50.56+ 5.68 cm).  also led to the vigorous development of Chinese young
tennis, a large number of young athletes in the world's young
Reid & Schneiker (2008), showed that the aerobiennis tournaments, and make a positive contribution to
system supply accounted for about 60-70 % and theomoting the development of the world's tennis. However,
anaerobic system supply accounted for about 30-40 %imcontrast to the practice's rapid growth, little research has
tennis, and the training should pay attention to thigeen conducted on the physical fithess parameters and the
development of aerobic and anaerobic endurance of ttlearacteristics of outstanding young tennis players.
athletes. Madruga-Pareed al (2020), found that the Yo- Therefore, this study analyzed the physical fithess parameters
Yo run results of young male and female tennis players weaxd the characteristics of outstanding young Chinese tennis
respectively, 1500.38.00.65m and 1200.6300.46m, and players by using the test method and statistical analysis
concluded that the aerobic endurance qualities were betteethod, aiming to provide theoretical references for the
in international elite young tennis players. In additionpractice of talent identification and physical training of young
Smekakt al (2001), stated that athletes' heart rate is usualighletes in this sport.
maintained at 70-90 % of maximum heart rate and blood
lactate values at 4-8 mmol/L during tennis matche$JATERIAL AND METHOD
suggesting that athletes need to have a good anaerobic
capacity to cope with high-intensity confrontation. Participants and study designThis paper's subjects were
20 outstanding Chinese athletes (10 males and 10 females)
The speed of a tennis player includes not only straigparticipating in national and international juniorcompetitions.
sprint speed but also reaction speed, acceleration, Mulfihe mean age was 14840 for males and 14t%.72 for
directional movement speed. Hagemaatnal. (2006), females. All subjects signed an informed consent form, and
pointed out that the reaction time of elite tennis players ike study protocol was reviewed and approved by the
usually 0.15-0.25 seconds, and they can react to tBeientific Research Ethics Committee of Wuhan Sports
opponent's shots in a very short time, especially in théniversity.
reception of serves and the interception in front of the net.
Reid & Schneiker (2008), found that elite athletes typicallipata collection and instruments.Athletes' height and
serve at speeds of 180-220 km/h (male) and 150-180 knwieight were measured using a height and weight measuring
(female), while forehand and backhand stroke speedstrument. Amultifunctional comprehensive strength trainer
typically range from 120-160 km/h. Fernandez-Fernandevas used to test the athletes' squat, bench press, and grip
et al (2023), tested that the 10-meter sprint performance sfrength; the athletes were fully warmed up, and the
the international outstanding young male tennis playeiscremental load was tested 3 times to take the best
(1.826+ 0.13 svs.1.817+ 0.072 s) was superior to that ofperformance as the test result. Test athletes' 10m sprint and
Chinese outstanding young tennis players. Yo-Yo run on the track and field, and test athletes' spider
run on the tennis court. The hexagonal jump test requires a
Agility is the basis of tennis players' quick reactionshexagon design with a side length of 60 cm and an internal
flexible movement, and accurate strokes in the matcangle of 120. Athletes must stand in the center of the
Fernandez-Fernandet al. (2023), indicated that the hexagon and jump out and into the six edges according to
hexagonal jump performance of international elite yountpe clockwise and counterclockwise directions after hearing
tennis players was superior to that of Chinese outstanditige whistle, completing a total of 24 jumps, and recording
young tennis players (male: 14.6231.245svs. 8.309+ the time. Athletes are always required to face the first edge,
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keep upright, jump, land with both feet simultaneously, teRESULTS
twice, and record the best performance. The vertical jump test
requires athletes to warm up thoroughly, perform two jumps, As shown in Table I, compared with international
and get the best performance as the test result. Seated forwemdng tennis players of the same age, Chinese young tennis
bending test: To test athletes' hip flexibility quality. Sidelayers were slightly lower in height (male: 171839
Throwing Medicine Ball (Forehand/Backhand) requiregm vs. 172.029.12 cm; female: 167.34.92 cmvs.
athletes to stand in the designated position, throw the medicib@8.525.12 cm). Weight was slightly lower (male: 6484
ball sideways with forehand and backhand, respectively, afi8.01 kgvs.65.12+ 12.02 kg; female: 56.80 7.76 kgvs.
measure the throwing distance of the medicine ball. 57.63+ 6.26 kg). Body fat percentage was comparable (male:
13.02+ 2.83 %vs.13.14+ 1.83 %; female: 18.864.66 %
Statistical analysesSPSS (version 25.0, Armonk, NY, IBM vs. 18.51+ 2.53 %). BMI was comparable (male: 2169
Corp.) was used to analyze descriptive statisticd73 kg/nivs.21.51+ 2.33 kg/ni; female: 20.2°# 2.46 kg/
(anthropometric, physiological, and physical parametersj?vs.20.70+ 2.13 kg/n). Longer years of training (male:
and data were expressed as mearssandard deviation 7.7+ 0.82 yearys.6.23+ 1.86 years; female: 7.221.14
(meanst SD). yearsvs.5.92+ 1.65 years).

Table 1. Indicators of physical fitness test for young tennis players.
Chinese athletes

International athletes

Indicators Male Female Male Athletes Female athletes
athletes Athletes M +SD M +SD
(n=10) (n=10) ean % ean %
14.61+1.31 14.42+1.21 (Hernandez-Davo
Age (years) 14.8011.40  14.50:1.72 (Hernandez-Davé et al., 2021) et al., 2021)
. 171.89 £ 172.02 £ 9.12 168.52 £ 5.12 (Hernandez
Height (cm) 8.49 167.37£4.92  Hernandez-Davé et al., 2021) Davé et al., 2021)
. 64.34 * 65.12 * 12.02 57.63 * 6.26 (Hernandez-
+
Body weight (kg) 13.01 56.80 £7.76 (Hernandez-Davo et al., 2021) Davo et al., 2021)
13.14 £ 1.83 18.51 £ 2.53 (Hernandez-
Body fat percentage (%)  13.02 +2.83 18.86 + 4.66 (Hernandez-Davé et al., 2021) Davo et al., 2021)
21.51 * 2.33 (Hernandez-Davo et 20.70 * 2.13 (Hernandez-
BMI (kg/m?) 2159 £2.73  20.27 * 2.46 al,, 2021) Dave et al., 2021)
- 6.23 £1.86 5.92 + 1.65 (Hernandez-Davé
+ +
Training Age (years) 77082 7.22£1.14 (Hernandez-Davé et al., 2021) et al., 2021)
57.03 60.23 + 15.61 40.06 * 5.23 (Fekih et al.,
Bench press (kg) 16.02 37.50 £6.77 (rernandez-Fernandez et al., 2023) 2020)
99.51 £ 95.63 £ 20.23 70.64+ 10.35 (Fekih et al,,
Deep Squat (kg) 23.74 7313 £ 10.06 (Fernandez-Fernandez et al., 2023) 2020)
. 47.72 48.64 * 11.45 37.76 * 5.49 (Fekih et al.,
Grip strength (kg) 10.96 37.02£ 518 rornandez-Fernandez et al., 2023) 2020)
o . . 50.94 + 5.46 40.67 * 4.98 (Fekih et al.,
Vertical jump (cm) 50.56 + 5.68 39.57 £ 4.27 (Fernandez-Fernandez et al., 2023) 2020)
Forehand side throw 10.96 £ 2.79 (Madruga-Parera et al., .
medicine ball (m) 10.18 £ 2.00 7.74+£0.68 2020) 8.81 + 1.43 (Fekih et al., 2020)
Backhand side throw 7.26 £ 1.06 (Madruga-Parera et al., .
medicine ball (m) 9.11£1.90 6.80£0.80 2020) 6.53 £ 0.74 (Fekih et al., 2020)
Yo-Yo run (m) 1504.00 £ 1100.00 = 1500.36 + 100.65 (Madruga-Parera 1200.63 + 100.46 (Fekih et al.,
78.20 164.65 et al., 2020) 2020)
. 1817 £ 1.826 % 0.132 (Fernandez- 1.963 £ 0.192 (Berral-Aguilar
10-meter sprint (s) 0.072 1.985 £ 0.052 Fernandez et al., 2023) et al., 2022)
Spid 18.338 + 19.108 £ 18.563 *0.436 (Madruga-Parera et  19.203 +0.569 (Berral-Aguilar
pider run(s) 0.401 0.607 al., 2020) et al., 2022)
. 8.309 14.623 *1.245 (Fernandez- 15.515 +1.564 (Berral-Aguilar
+
Hexagonal jump (s) 0.212 8.685  0.337 Fernandez et al., 2023) et al., 2022)
Seated forward bending 15.26 * 2.13 (Madruga-Parera et al., 18.76 * 2.56 (Berral-Aguilar et
(cm) 14.80 £ 1.40 18.42 £ 4.51 2020) al., 2022)
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Compared with international young athletes of thdiscrepancy. Although taller heights have advantages in
same age, Chinese young tennis players had less bench pgesgng and high-pressure shots, relatively shorter athletes
strength (male: 57.@3.6.02 kgvs.60.2315.61 kg; female: have more movement speed and agility advantages. For the
37.5(t6.77 kgvs.40.06:5.23 kg). Deep squat strength wasultivation of young Chinese tennis players, on the one hand,
more powerful (male: 99.523.74 kgvs.95.6320.23 kg; the talent identification mechanism should be improved; on
female: 73.1310.06 kgvs.70.64:10.35 kg). Grip strength the other hand, combined with the law of the sensitive period
was slightly lower (male: 47.#20.96 kgvs.48.64:11.45 of the development of physical fitness of young athletes, it
kg; female: 37.025.18 kgvs.37.76:5.49 kg). Vertical jump is essential to optimize the dietary and nutritional plan of
was slightly lower than the international level (male: 50.56thletes to enhance their muscle mass and control their body
+ 5.68 cnmvs.50.94t5.46 cm; female: 39.5% 4.27 cmvs.  fat percentage and BMI level, while strengthening the
40.6%4.98 cm). The forehand side throw medicine ball wastrength and aerobic training.
slightly worse (male: 10.18 2.00 mvs. 10.96+ 2.79 m;

female: 7.74t 0.68 mvs.8.81+ 1.43 m), and the backhand Table | shows that compared with international young
side throw medicine ball was better (male: 11190 mvs. tennis players of the same age, Chinese young tennis players'
7.26+ 1.06m; female: 6.8 0.80mvs.6.53+ 0.74 m). body fat percentage and BMI are comparable. Buchheit &

Laursen (2013), showed that the world's top tennis players

Compared with international young athletes of thbave lower body fat percentage (male: 8 %-12 %, female:
same age, Chinese young tennis players had comparablei®%-18 %), and the lower body fat percentage helps to
meter sprint times (male: 1.8%70.072svs.1.826+ 0.132 improve athletes' agility and mobility and also helps to
s; female: 1.98% 0.052 svs.1.963+ 0.192 s). The male's improve relative strength levels and reduce energy
Yo-Yo run was slightly better than the international averagensumption during long matches. Hernandez-Detval.
(1504.00+ 78.20 mvs. 1500.36+ 100.65 m), while the (2021), also reached a consistent viewpoint for comparing
female's was slightly worse (1100:0064.65 nvs.1200.63 body morphology parameters between Chinese and
+100.46 m). Chinese young tennis players performed wétiternational outstanding young tennis players. It was
in the hexagonal jump (male: 8.389.212 svs.14.623+ suggested that Chinese tennis players should strengthen
1.245 s; female: 8.685 0.337 svs.15.515+ 1.564s) and muscular strength and aerobic endurance training while
slightly better in the spider run (male: 18.388.401 svs. strictly controlling their diet to maintain a low body fat
18.563+ 0.436 s; female: 19.1380.607s/5.19.203t 0.569 percentage and BMI.
s) and slightly worse in seated forward bending (male: 14.80

+ 1.40 cnvs.15.26+ 2.13 cm; female: 18.424.51 cnvs. Tennis players need good strength qualities. Lower

18.76+ 2.56 cm). limb, trunk, and upper limb strength must be comprehensive
and balanced to move faster, change direction, rotate, and

DISCUSSION whip the ball during the game. As shown in Table I, although

Chinese young tennis players had better performance in a
As shown in Table I, young Chinese tennis playerdeep squat and backhand side throw, their strength
have significantly more years of sports experience than thparameters such as vertical jump, bench press, grip strength,
international counterparts, suggesting that they began tenrasid forehand side throw were slightly lower than the
specific training earlier. However, this is not a global practicénternational level, suggesting that Chinese young tennis
Haugeret al (2024), showed that although most Grand Slamplayers should improve their lower limb explosive power,
champions are introduced to tennis at the age of 4-5 yedegy push-off power during forehand strokes as well as upper
they also participate in other different sports during thelimb essential strength. Fernandez-Fernamded (2023),
childhood and do not focus on tennis training until the agdso pointed out in a comparative study of the strength
of 12-15 years. This early multi-sport bac kgroundjualities of international outstanding young tennis players
contributes to developing young athletes' physical, mentaind Chinese outstanding young tennis players that they need
and motor skills while reducing the risk of sports injurieso strengthen their upper limb strength training.
associated with early specialization.
For the physical characteristics of young athletes, 30-
Height and weight have a significant effect on thd5 %1RM deep squats and half squats, as well as depth jump
competitive performance of tennis players. Table | shovexercises to overcome self-weight, folding running, multi-
that the mean values of height and weight of young Chinedigectional speed exercises, and other exercises can be used
tennis players are slightly lower than those of thto develop the lower limb explosive power and strength
international level. Differences in growth and developmengndurance of Chinese young tennis players. Core area
dietary habits, and athlete selection strategies may cause gtiength training, right and left side throwing medicine balls,
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and front and back throwing solid ball exercises were used@ONCLUSION
develop the athlete's trunk strength. Resistance exercises such
as 60-80 %1RM bench presses, dumbbell curls, and elastic  In this study, we compared the physical fithess
bands were used to create the upper limb strength of theexes of Chinese outstanding young tennis players with
athletes; in addition, combined with the characteristics diieir international counterparts and found that Chinese
tennis technical movements, body functional training, trunkthletes were slightly lower in height, slightly lighter in
flexion, and extension, stirrup, and turn strength training, ageight, and had comparable body fat percentage and BMI
well as strength training for all kinds of stroking were used tout had more years of training. Chinese athletes performed
develop the strength of Chinese young tennis players relatively well in deep squats and backhand side throw
medicine balls, but their performance in the bench press,
The Yo-Yo run is primarily used to assess athletegtip strength, forehand side throw medicine ball, spider run,
intermittent endurance and recovery capacity after highexagonal jump, vertical jump, seated forward bending,
intensity repeated sprints. As shown in Table |, Comparaden's 10m sprint, and women's Yo-Yo run was lower than
to international athletes of the same age, Chinese youthgt of their international counterparts. In order to cultivate
tennis players exhibit less dominance in both aerobic amibre world-class outstanding young tennis players, attention
anaerobic endurance, especially female athletes. Therefa@iould be paid to the balanced development of the physical
itis recommended that Chinese young tennis players shogldalities of Chinese young tennis players, especially the
enhance their training in these two areas. In a preparatistengthening of athletes' upper limb strength, torso rotational
training phase, gradually increasing the intensity of aerobitrength, lower limb explosive strength, grip strength, aerobic
training can effectively develop aerobic endurancesndurance, sprinting speed, and flexibility training, and thus
Subsequently, high-intensity interval training can bemprove their overall physical fithess level.
incorporated to further develop the athlete's anaerobic
endurance. ACKNOWLEDGEMENTS . We extend our heartfelt
gratitude to all members of our research group for their
Lambrich & Muehlbauer (2023), showed that eliténvaluable assistance and to the authors of all referenced
tennis players were significantly better at sprinting than sutrorks for their esteemed academic contributions.
elite players. As shown in Table I, the 10-meter sprint
performance of young Chinese tennis players is comparaBleU, W.; LI, Y.; YAO, Y. & GAO, P. Parametros de aptitud fisica
to that of the international level. Multi-directional movemengle jovenes tenistas destacados chimbs]. Morphol., 43(4)L376-
and body coordination are more critical for tennis players81, 2025.
than straight-line movement speed. Bonetal. (2020),
states that the ability t?’ movef fast S'de'_to's,'de’ baCkwaEgrporal, los parametros de calidad deportiva y las caracteristicas
and forward, and multi-directional running is the key tQe jsvenes tenistas destacados chinos. Se evaluaron veinte tenistas
improving competitiveness in tennis. Spider run an@venes destacados chinos como sujetos de estudio. Sus parametros
hexagonal jump tests can effectively assess tennis playeesiorfologia corporal, como edad, altura, peso, porcentaje de grasa
agility and coordination. As shown in Table |, young Chineseorporal e IMC, y pardmetros de calidad deportiva, como press de
male and female tennis players excelled in both tHw@nca, fuerza absoluta en sentadilla, fuerza de agarre, salto vertical,
hexagonal jump and spider run tests, surpassing tlggzamiento lateral con balon medicinal, carrera de yoyo, sprint de

international level of the same age, and it is essential ch metros, carrera de arafia, salto hexagonal e inclinacion hacia
continue to maintain this advantage in training adelante sentado, se evaluaron y analizaron en comparacion con
’ jovenes tenistas destacados internacionales del mismo grupo de edad

L . .. . (andlisis comparativo). Los resultados mostraron que los jovenes
Rotator cuff injuries and hip, knee, and ankle injuriegenistas chinos destacados eran ligeramente mas bajos en estatura y

are common sports injuries in tennis players. Among thefseso, y comparables en porcentaje de grasa corporal e IMC, pero

the flexibility of the hip joint directly affects the mobility of contaban con méas afios de entrenamiento y un rendimiento

the athlete and the efficiency of force generation when hittiriglativamente mejor en sentadillas profundas y lanzamiento de balon

the ball. Insufficient hip joint flexibility may lead to medicinal lateral de revés. Sin embargo, el repdimierjtp en press de

overloading of the hip and knee, increasing the risk of inju anca, fuerza de agarre,~lanzam|ento de balén medlcm_al Iateral_ Eje

As shown in Table |, Chinese male and female athlet ser(.echa, carrera de aranaf, salto hexagorlal, salto yertlcal, flexion
. o acia adelante sentado, asi como en el sprint masculino de 10 metros

performa}nce In ,seated forward bending is lower than t@ﬁa carrera Yo-Yo femenina, fue inferior al nivel internacional de

level of international athletes of the same age, and statiGnisma edad.
stretching, dynamic stretching, and core strength training
can be used while focusing on correct posture and breathing PALABRAS CLAVE: Jovenes; Tenis; Morfologia

control to enhance body flexibility and stability. corporal; Fuerza y acondicionamiento; Cualidades fisicas.
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