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Summary

Introduction: The body composition, anthropometrics and physical performance of basketball players are fundamental for
their practice of the sport. The purpose of this study was to evaluate and compare body composition and physical performance
among college and professional basketball players.

Method: The sample consisted of 2 groups of male basketball players (n=17) (age: 23.61+3.45): Group 1 college players (n=9;
age: 22.48+3.79 years), and Group 2 professional players (n=8; age: 24.88+2.69 years). Weight, height, fat mass and muscle mass
were measured. Physical performance was measured in throwing the ball (m/s), gripping strength (Kg), speed over 20 metres,
jumping and reactive strength. The mean height of the college basketball players was 179.44+7.97 cm, weight 83.61+14.64
kg, body mass index (BMI) 25.94+3.95 kg/m?, % body fat mass 16.64+7.07, % Muscle mass 47.59+4.01; the mean height of
the professional players was 181.50+8.42 cm, weight 89.73+25.56 kg, BMI 26.94+5.87 kg/m? % body fat mass 19.26+8.20, %
Muscle mass 46.26+4.55.

Results: There were no significant differences in the % of body fat and muscle mass, similar results to those found in handgrip
strength, ball-throwing speed and speed in 20 meters with and without the ball (p >0.05). For physical performance only the
Qindex and the floor contact time (DJ-t) in drop jumps presented statistical differences (p <0.05), with better results achieved
by the college players.

Conclusion: College and professional basketball players do not show significant differences in body composition and variables
associated with physical performance, especially the vertical jump capacity that is lower in both groups compared to what
is reported in the scientific literature.

Comparacion de la composicion corporal y rendimiento fisico entre
jugadores de baloncesto universitario y profesional

Resumen

Introduccion: La composicion corporal, antropométrica y el rendimiento fisico de los jugadores de baloncesto, son fun-
damentales en el desempeno deportivo. El propésito de este estudio fue evaluar y comparar la composicion corporal y el
rendimiento fisico entre jugadores de baloncesto universitario y profesional.

Método: La muestra estuvo constituida por 2 grupos de jugadores de baloncesto varones (n=17) (edad: 23,61+3,45), el gru-
po 1 por universitarios (n=9; Edad: 22,48+ 3,79 afnos) y el grupo 2 por profesionales (n=8; Edad: 24,88+ 2,69 afos). Se evalud
peso, talla, masa grasa y muscular. El rendimiento fisico se midio a través del lanzamiento de baldn (m/s), fuerza prensil (Kg),
velocidad en 20 metros, capacidad de salto y fuerza reactiva. El grupo de jugadores de baloncesto universitario presenté una
talla promedio de 179,44 + 7,97 cm, peso corporal 83,61 + 14,64 kg, indice de masa corporal (IMC) 25,94 + 3,95 Kg/m?, % masa
grasa 16,64+7,07, % masa muscular 47,59+4,01, en cambio los profesionales presentaron una talla de 181,50 + 8,42 cm, peso
corporal 89,73 + 25,56 kg, IMC 26,94 + 5,87 Kg/m? % masa grasa 19,26 + 8,20 y % masa muscular 46,26 + 4,55.

Resultados: En la comparacion del % de grasa corporal y masa muscular no existieron diferencias significativas, resultados
similares a los encontrados en fuerza prensil, velocidad de lanzamiento del baldn y velocidad en 20 metros con y sin el baldn
(p>0,05). En relacion al rendimiento fisico solo el indice Qy el tiempo de contacto en Drop Jump (DJ-t) presentaron diferencias
estadisticas (p <0,05), con mejores resultados en el grupo universitario.

Conclusiones: Los jugadores de baloncesto universitario y profesional no muestran diferencias significativas en la composicion
corporal y las variables asociadas con el rendimiento fisico sobretodo la capacidad de salto vertical que es menor en ambos
grupos comparado con lo reportado en la literatura cientifica.
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Introduction

Basketball is one of the most popular sports in the world'. It has
been described as intermittent?, requiring players to alternate high
intensity activities like jumping and sprinting with low intensity mo-
vements like walking®. It has been established that anaerobic fitness is
important for tactical movements (i.e. transitions between defensive/
offensive play) and technical actions like shooting, however the 40
minutes that a match lasts require an important contribution by the
aerobic metabolism* while every position in the game makes different
physical demands®.

Speed and agility are the essential aspects of almost all defensive
and offensive movements carried out by basketball players in training
sessions and matches®. The ability to repeat high intensity sprints
interspersed with short recovery periods is considered to be a critical
performance factor’, and testing the athlete's power and aerobic ca-
pacity is fundamental in the modern sport® Therefore to be successful,
basketball players must develop a high level of physical aptitude and
muscular strength appropriate to their role in the team, and also possess
optimum body composition.

Study of the anthropometric characteristics and body composition
of basketball players plays an important role in the selection process,
since they may have a significant impact on performance®. Moreover
basketball is influenced by body components, which offer a good bio-
marker for physical capacities'. Recent studies have found an association
between anthropometric measurements and handgrip strength in
basketball players, which would facilitate certain tasks such as gripping
and throwing the ball"",

However little data exists comparing the physical capacity and the
anthropometrics of players with different skills.

Considering the above, the aim of this study was to evaluate the
body composition and physical performance of basketball players as
well as determining the influence of athletic performance level (college
vs. professional).

Material and method

The investigation was a comparative descriptive study with trans-
versal design and a quantitative approach. The sample was intentional
and non probabilistic.

Participants

The sample consisted of 2 groups of male Chilean basketball players
(n=17) (age: 23.614£3.45). Group 1 (G1) (n=9; age: 22.48+3.79) consisted
of college players. Group 2 (G2) (n=8; age: 24.88+2.69) consisted of pro-
fessional players of the second Chilean division. Both groups participated
in basketball competitions in Chile.

The inclusion criteria were: (i) players should have at least 2 years
experience in college and/or professional leagues (as appropriate); (ii)
aged over 18; (iii) Chilean and; (iv) with no injury of any kind at the time
of the physical assessment. Athletes who had not attended training
sessions during the previous week were excluded.

The research respected the conditions of the 2013 Helsinki Decla-
ration, and each player signed an informed consent to participation in
the investigation.

Procedures

The assessments were carried out in March 2016, in a wooden-
floored gymnasium with the regulatory dimensions for professional
basketball. The anthropometric evaluations were carried out in one
session at 09.00 h, after fasting >8 h. They were preceded by a general
warm-up lasting 12 minutes, with cardio-respiratory activation, joint
mobility, skipping, and changes of rhythm, direction and speed. Body
composition was determined using a Biospace Inbody 120 segmental
multi-frequency system (Biospace Inc, Japan®). The players stood upright
on the machine and the information was obtained through 8 electrodes
placed on the feet (metatarsus-calcaneus) and hands (metacarpals of
the 2nd-5th finger and phalanx of the thumb). The results produced
impedance measurements in 2 different frequencies (20kHz and
100kHz), recording mean values for body water content (L), proteins
(Kg), minerals (Kg), body fat mass (Kg), muscle mass (Kg), BMI, % body
fat mass, % fat-free mass, % muscle mass.

To assess ball-throwing, a ball weighing 8 pounds was used, brand
Assess2Perform (Ballistic Ball™), fitted internally with a wireless accelero-
meter. The subjects had to lean their backs against a wall with legs at a
90° angle, thus eliminating any function of the trunk. From this position
they were asked to throw the ball as far and as fast as possible. The best
performance in metres per second (m/s) achieved in the 3 attempts
allowed was recorded.

The handgrip strength was determined using a Baseline® dyna-
mometer (=1 kg) (Enterprises Inc. USA). The test protocol consisted of
three maximum isometric contractions for 5 s, standing with the arm
bent at 90°, with rest periods of 60 s; the best result was recorded. All
the athletes used their dominant hand.

Speed over 20 metres was timed using an electronic timing system
(Brower Timing System, Salt Lake City, UT). The participants sought
maximum possible acceleration. To record the intermediate times,
wireless photosensitive cut-out switches were placed every 5 metres.
The speed over 20 m with a basketball was also evaluated, using the
same protocol and materials described above plus a ball. The players
had to achieve maximum speed over 20 metres while dribbling the ball.
In each of these tests the players did a familiarisation test and then had
three attempts, with the best time being recorded.

To measure jumping capacity and reactive strength a jumping
platform was used (AXON JUMP 4.0, Bioengineering Sports, Argentina)'
for the following standardised tests: Squat Jump (SJ), Countermovement
Jump (CMJ), Abalakov, Drop Jump (DJ) from a height of 50 cm. In all
the tests the height achieved was recorded, and in the DJ the reactive
strength (Q) and the floor contact time (DJ-t) were also measured. In
all the jump tests the players did several familiarisation jumps, and
were then allowed three attempts with the best result being recorded.

Statistical analysis

The data are presented as mean+standard deviation. The normality
of the variables was assessed by the Shapiro-Wilk test. Student's t test
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was used for the comparison between the two groups. All these analy-
ses were done with the SPSS programme, version 23.0. The confidence
level was 95% (p <0.05).

Results

The mean height of the two groups was similar (p >0.05). The
mean body fat of the college players was 16.64+7.07%, whereas the
professional players was 19.26+8.20% (p >0.05). The % muscle mass was
higherin the college players at 47.59+4.01% v/s 46.26+4.55%, however
the difference was not significant (Table 1).

Table 2 shows that there is no significant difference between the
groups in ball-throwing speed (p >0.05). In the strength of the domi-
nant hand the college players presented higher values 47.86+12.38 kg
v/s 43.68+8.43 kg but the difference was not significant. No significant
difference was found in any of the jump tests, expect that in the drop
jump test the floor contact time (DJ-t) was shorter and the Q index was
higher in the college group, both differences being significant (p<0.05).

Table 3 shows that in the assessment with photoelectric switches
for speed while dribbling the ball (CB) the college players reached 5 miin
1.14+0.05 s and covered the 20 m in 3.23+0.10 s, while the professional
playersreached 5min 1.12+0.08 s and covered the 20 min 3.234+0.15s.1n
speed without the ball (SB) the college players reached 5 min 1.14+0.05
s and covered the 20 m in 3.424+0.14 s, while the professional players

Table 1. Results (meanzstandard deviation) of anthropometric
characteristics and body composition.

Variables College Professional p-value
Players Players
Age (years) 22.48+3.79 24.88+2.69 0.159
Height (cm) 179.44+7.97 181.50+8.42 0.613
Weight (Kg) 83.61+14.64 89.73+25.56 0.548
BMI (Kg/m?) 25.94+3.95 26.94+5.87 0.686
% body fat mass 16.64+7.07 19.26+8.20 0.491
% Muscle mass 47.59+4.01 46.26+4.55 0.531

BMI: Body Mass Index

Table 2. Results (meanzstandard deviation) in ball-throwing
speed, gripping strength and jumps.

Variables College Professional p-value
players players

5.31£1.07 0.982
43.68+8.43 0.442

Ball-throwing (m/s) 5.30+0.83
Hand gripping strength (Kg) 47.86+12.38

CMJ (cm) 36.21+5.45 33.64+5.44 0.971
Abalakov (cm) 41.78+4.38 42.15£5.09 0.873
DJ (cm) 43.10+4.97 43.56£5.59 0.859
DJ-t (ms) 272.05+£34.17  43.56£5.59 0.05
Q Index 2.35+0.22 1.43+0.16 0.04

BMI: Body Mass Index SJ: Squat Jump. CMJ: Countermovement Jump. DJ: Drop Jump.
DJ-t: Floor Contact Time in Drop Jump.

Table 3. Results (meantstandard deviation) of speed with and
without the ball.

Variables College Professional p-value
players players
CB5m (s) 1.14+0.05 1.12+0.08 0.513
CB 10m (s) 1.83+£0.17 1.89+0.09 0.444
CB 15m (s) 2.58+0.08 2.58+0.12 0.964
CB 20m (s) 3.23+£0.10 3.23%£0.15 0.955
SB 5m (s) 1.17£0.09 1.15%0.11 0.513
SB 10m (s) 1.98+0.09 1.95+0.08 0.450
SB 15m (s) 2.71£0.09 2.71£0.14 0.937
SB 20m (s) 3.42+0.14 3.41+0.20 0.849

SB; without ball. CB; with ball.

reached 5 min 1.15+0.11 s and covered the 20 m in 3.41+0.20 s. No
significant differences between groups were found over any distance,
with or without the ball.

Discussion

The aim of this study was to evaluate the body composition and
physical performance of basketball players as well as determining the
influence of athletic performance level (college vs professional). No
between-groups differences (p >0.05) were found in weight, % fat
mass, % muscle mass, ball-throwing speed, handgrip strength, speed
and jumping ability. In the vertical jumps associated with the explosive
and reactive strength of the lower limbs, the college team presented
better results in DJ-t and the Q index.

In the present study, there were no significant differences in height
and weight between the college group (179.44 cm and 83.61 Kg) and
the professional players (181.50 cm and 89.73 Kg). Nikolaidis et al. des-
cribed anthropometric characteristics and physical condition in different
players grouped by age'. The elite group, which consisted of 31 players
drawn from 3 first division teams, had a mean height of 195.7 cm weight
of 95.3 Kg; they were compared with 35 players who had classified in
the under-15 group (178.2 cm and 72.4 Kg) and 35 participants aged
under 18 (186.1 cm and 79.3 Kg). The under-15 group presented the
lowest values when compared to the professionals and the under-18s.

No significant differences were found in % fat mass and % muscle
mass. The mean fat mass was 16.64% in the college group and 19.26%
in the professional players. The results found are higher than those
reported by Zhao et al. in elite Chinese players with national and in-
ternational experience, who presented 14.40% fat mass'®. U-18 players
of the Greek academy presented a mean fat mass of 13.7 kg"; in the
present study both groups presented a higher fat mass in Kg. Similarly, a
study of a sample of Australian players reported 13% and 17.4% fat mass
respectively in players occupying backcourt and frontcourt positions'®.

The % muscle mass was higher in the college players (47.59%) than
in the professionals (46.26%), although it should be noted that both
groups present lower values than those reported in premier league
players in Serbia (51.26%).
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As for the sprint performance there are no significant differences
in any of the measurements of the two groups. These results can be
compared to those of previous studies, since they were obtained using
very reliable equipment, validated for this type of assessment??'. In
particular there is a previous study which compared the speed over 20
metres of team-sport players, showing that there were no significant
differences in the test: 16 basketball players presented a performance
of 3.14 s while a group of 20 handball players recorded 3.13 s over the
same distance; this absence of a significant difference agrees with the
results of the present study?.

However, Kokl reported significant differences in maximum accele-
ration races when comparing basketball players of different competitive
levels; there was even an inverse relation between the speed performan-
ce and the competitive level, i.e. players at a lower competitive level may
be significantly faster than those competing at the highest level®. Other
studies by contrast have shown evidence that elite basketball players in
different categories, when compared with lower level players, present
an association between their high performance and their physiological,
morphological and maturity profiles?*#Thus studies exist with both
positive and negative associations for the correlation between speed
performance and competitive level in basketball players.

No significant differences were found in the variables SJ and CMJ
when the two groups in the present research were compared. The
mean result in the SJ was 33.54 cm in the college group and 34.64 cm
in the professionals. These performance results are inferior compared
to a young team of 18 players who took part in the Italian national
championships and had six years' experience of basketball training;
their SJresult was 39.3 cm?. They are also lower than those reported by
Callejas et al in elite Spanish (47 cm) and Japanese players (44.6 cm)®.

The college group achieved a mean of 36.21 cm in the CMJ, and
the professionals 36.36 cm (no statistical significance). These values
are lower than reported in a study which compared an elite team with
three years' experience at national or international level (56.6 cm) with a
college second team (51.6 cm)?. Struzik et al. propose that the CMJ may
be a good measure for determining the jumping capacity of basketball
players in jump shots?. Although the results of the present investiga-
tion are markedly lower than those previously reported?, the specific
nature of training may in the long term alter players' performance in
assessments of their strength and power-producing capacity®.

In the assessment of vertical jumps associated with the explosive
and reactive strength of the lower limbs, significant differences were
found in the DJ-t, which was longer in the professionals, and the Q
index, which was higher in the college group. In both cases the college
group obtained better results, while there were no differences in the
DJ results. To date there have been few studies which focus on these
variables, however earlier research has show that in team sports they
have a significant correlation with speed and maximum acceleration
capacity®, as well as degree of neuromuscular fatigue®' and fitness for
sport®. Diaz et al. reported that in an analysis of the elastic component
and the technical component, there were no significant differences
between Spanish players classified as professionals and those classified
as college. These results differ from the findings of the present study=.

In the application of the test to assess the action of the arms when
executing a vertical jump with countermovement (Abalakov), the groups

presented no statistically significant differences; the same finding is
reported in the study by Massuca & Fragoso, who separated a group of
team sports athletes into 2 sub-groups (successful v/s less successful)
and found no significant differences®. The vertical jump is prevalent in
various technical actions in basketball, such as shooting at the basket
and defensive or offensive bouncing; it should therefore be considered
an important aspect to develop in the two groups in this study.

Proprioception and motor control influence the mechanics and
efficiency of the shot®, in our study there were no significant differences
in the velocity of the Ball-throwing, this may be associated with the level
of performance of the players.

The limitations of the study were not to present a larger number of
players by their tactical position in the game, so as to complement the
study with comparisons by specific position, considering the functions
of each team member. In future research it is proposed increase the
sample size, incorporating a wider age range and generating a broader
profile of the Chilean basketball player for use by trainers, physiologists
and physical trainers of the professional and university leagues.

In conclusion, the results of this study indicate that the college
and professional players don’t show significative differences in the
body composition and variables associated with physical performance.
Consequently, it can be inferred that the difference of competitive level
between these players is determined by technical variables, as well
as by tactical aspects associated to the understanding of game. The
results from present investigation can be useful for basketball coach
like so professionals and researchers associate to sport sciences and
related fields. As a prospective, it seems important to carry out more
studies that consider these variables in new contexts, as well as to de-
velop research of this type that also incorporates the analysis of tactical
aspects of the players.

Bibliography

1. Moreira A, Nosaka K, Nunes JA, Viveiros L, Jamurtas AZ, Aoki MS. Changes in muscle
damage markers in female basketball players. Biol Sport. 2014;31(1):3-7.

2. te Wierike SC, de Jong MC, Tromp EJ, Vuijk PJ, Lemmink KA, Malina RM, et al. Develo-
pment of repeated sprint ability in talented youth basketball players. J Strength Cond
Res. 2014;28(4):928-34.

3. Alemdaroglu U. The relationship between muscle strength, anaerobic performance,
agility, sprint ability and vertical jump performance in professional basketball players.
JHum Kinet. 2012,31:149-58.

4. de Araujo GG, de Barros Manchado-Gobatto F, Papoti M, Camargo BH, Gobatto
CA. Anaerobic and aerobic performances in elite basketball players. J Hum Kinet.
2014;42:137-47.

5. KokluY, Alemdaroglu U, Kocak FU, Erol AE, Findikoglu G. Comparison of chosen physical
fitness characteristics of Turkish professional basketball players by division and playing
position. J Hum Kinet. 2011;30:99-106.

6. Ziv G, Lidor R. Physical attributes, physiological characteristics, on-court performan-
ces and nutritional strategies of female and male basketball players. Sports Med.
2009;39(7):547-68.

7. Stojanovic MD, Ostojic SM, Calleja-Gonzalez J, Milosevic Z, Mikic M. Correlation between
explosive strength, aerobic power and repeated sprint ability in elite basketball players.
J Sports Med Phys Fitness. 2012,52(4):375-81.

8. Sands WA, McNeal JR, Ochi MT, Urbanek TL, Jemni M, Stone MH. Comparison of the
Wingate and Bosco anaerobic tests. J Strength Cond Res. 2004;18(4):810-5.

9. AlejandroV, Santiago S, Gerardo VJ, Carlos MJ, Vicente GT. Anthropometric Characte-
ristics of Spanish Professional Basketball Players. J Hum Kinet. 2015;46:99-106.

10. EI-Kiki AA, Ibrahim MM. The structural factor of the body components of male high
level basketball players as a selection limitans.JAm Sci. 2015;11(5):97-104.

Arch Med Deporte 2017;34(6):332-336 335



Pedro Delgado-Floody, et al.

11. Pizzigalli L, Micheletti Cremasco M, A LAT, Rainoldi A, Benis R. Hand grip strength and 23. Boone J, Bourgois J. Morphological and physiological profile of elite basketball players
anthropometric characteristics in Italian female national basketball teams. J Sports in Belgian. Int J Sports Physiol Perform. 2013;8(6):630-8.

Med Phys Fitness. 2017,57(5):521-8. 24, Torres-UndaJ, Zarrazquin |, Gil J, Ruiz F, Irazusta A, Kortajarena M, et al. Anthropometric,

12. Fallahi AA, Jadidian AA. The Effect of Hand Dimensions, Hand Shape and Some physiological and maturational characteristics in selected elite and non-elite male
Anthropometric Characteristics on Handgrip Strength in Male Grip Athletes and adolescent basketball players.J Sports Sci. 2013;31(2):196-203.

Non-Athletes.J Hum Kinet. 2011;29:151-9. 25, Attene G, Laffaye G, Chaouachi A, Pizzolato F, Migliaccio GM, Padulo J. Repeated sprint

13. Gerodimos V. Reliability of handgrip strength test in basketball players. J Hum Kinet. ability in young basketball players: one vs. two changes of direction (Part 2). J Sports
2012;31:25-36. Sci. 2015;33(15):1553-63.

14. Cleveland JD, Patterson J. Assessment of Vertical Leap Using a Vertec and Axon Jump 26. Calleja-Gonzélez J, Jukic |, Ostosic SM, Milanovic L, Zubillaga A, Terrados N. Perfil
Mat System. Med Sci Sports Exerc. 2010;42(5):370. condicional en jugadores de élite internacionales de baloncesto. Diferencias entre

15. Nikolaidis P, Calleja-Gonzalez J, Padulo J. The effect of age on positional differences in croatas y japoneses. Arch Med Deporte. 2010:181-90.
anthropometry, body composition, physique and anaerobic power of elite basketball 27. Delextrat A, Cohen D. Physiological testing of basketball players: toward a standard
players. Sport Sci Health. 2014;10(3):225-33. evaluation of anaerobic fitness. J Strength Cond Res. 2008;22(4):1066-72.

16. ZhaoJ,FanB,Wu Z, Xu M, LuoY.Serum zinc is associated with plasma leptin and Cu-Zn 28. Struzik A, Pietraszewski B, Zawadzki J. Biomechanical analysis of the jump shot in
SOD in elite male basketball athletes. J Trace Elem Med Biol. 2015;30:49-53. basketball. J Hum Kinet. 2014;42:73-9.

17. Nikolaidis PT, Asadi A, Santos EJ, Calleja-Gonzalez J, Padulo J, Chtourou H, et al. Re- 29. PanoutsakopoulosV, Papachatzis N, Kollias IA. Sport specificity background affects the
lationship of body mass status with running and jumping performances in young principal component structure of vertical squat jump performance of young adult
basketball players. Muscles Ligaments Tendons J. 2015;5(3):187-94. female athletes. J Sport Health Sci. 2014;3(3):239-47.

18. Scanlan AT, Tucker PS, Dalbo VJ. A comparison of linear speed, closed-skill agility, and 30. Lockie RG, Murphy AJ, Knight TJ, Janse de Jonge XA. Factors that differentiate accele-
open-skill agility qualities between backcourt and frontcourt adult semiprofessional ration ability in field sport athletes. J Strength Cond Res. 2011;25(10):2704-14.
male basketball players. J Strength Cond Res. 201428(5):1319-27. 31. Hamilton D. Drop jumps as an indicator of neuromuscular fatigue and recovery in

19. Muratovi¢ A, Vujovic D, Hadzic R. Comparative Study of Anthropometric Measure- elite youth soccer athletes following tournament match play. J. Aust. Strength Cond..
ment and Body Composition between Elite Handball and Basketball Players. MJSSM. 2009;17(4):3-8.
2014;3(2):19-22. 32, SuchomelTJ, Nimphius S, Stone MH.The Importance of Muscular Strength in Athletic

20. Simperingham KD, Cronin JB, Ross A. Advances in Sprint Acceleration Profiling for Performance. Sports Med. 2016;46(10):1419-49.

Fle\d—Basefi Tearrlw—Sport Athletes: Utility, Reliability, Validity and Limitations. Sports 33, Diaz Hellin M, del Campo VL, Gomez Navarrete JS, Gémez-Valades JM, Barbado Murillo
Med. 201646(11):1615-45. D, Sabido Solana R. Diferencias en tests isométricos de fuerza y tests de salto entre

21. Galy O, Zongo P, Chamari K, Chaouachi A, Michalak E, Dellal A, et al. Anthropometric jugadores de baloncesto profesionales y amateurs. CCD. 2014;8:155-62.

?nd Phys“?'og'ca' Chara.cter}st\cs of Melanesian futsal players: a first approach to talent 34. Massuga L, Fragoso I. A multidisciplinary approach of success in team-handball. Apunts
identification in Oceania. Biol Sport. 2015;32(2):135-41. Med Esport. 2013;48(180):143-51.

22. Gardasevic B, Jakovljevic S, Pajic Z, Preljevic A. Some anthropometr\c.a.nd power 35. SevrezV, Bourdin C.On the Role of Proprioception in Making Free Throws in Basketball.
characteristics of elite junior handball and basketball players. APES. 2011;1: 5-9. Research quarterly for exercise and sport. 2015;86(3):274-80.

336 Arch Med Deporte 2017;34(6):332-336



POSTGRADOS OFICIALES: =
SALUD Y DEPORTE 5 A

Miguel Angel Lépez
Campeon del Mundo en 20 km. marcha (Pekin, 2015)
Estudiante y deportista de la UCAM

- Actividad Fisica Terapéutica @ - Gestion y Planificacion de Servicios Sanitarios @

- Alto Rendimiento Deportivo: - Gestion Integral del Riesgo Cardiovascular o

Fuerza y Acondicionamiento Fisico @ - Ingenieria Biomédica

- Performance Sport: L L . e
- Investigacion en Ciencias Sociosanitarias

1
Strength and Conditioning - Investigacion en Educacion Fisica y Salud @
- Audiologia @
- Neuro-Rehabilitacion »
- Balneoterapia e Hidroterapia
+ Nutricion Clinica»
- Desarrollos Avanzados

* Nutriciéon y Seguridad Alimentaria 2
de Oncologia Personalizada Multidisciplinar » . ’

. Enfermeria de Salud Laboral @ + Nutricion en la Actividad Fisica y Deporte «)

- Enfermeria de Urgencias - Osteopatia y Terapia Manual @
Emergencias y Cuidados Especiales - Patologia Molecular Humana o
- Fisioterapia en el Deporte - Psicologia General Sanitaria

- Geriatria y Gerontologia:

Atencion a la dependencia o M Presencial ~ “? Semipresencial

MAS INFORMACION: Q 968278801 - & ucam.edu



