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I ntroduction

Basketball play is classically accompanied with a significant loss of bodyr wéh a potential
negative impact on both physical and cognitive performandery few studies have examined the
impact of dehydration on biomechanical adjustments required to score in basketball, tiotggh |
angles, the position of the centre of mass and ball release parameters (i.erdieagd, speed and
angle) are among the best predictive factors of success in basketball shoB@hydration might
alter the biomechanical requirements of succéssfots and especially three-point shots (3PS) which
generate 16% of points scored during a match. However, only 35% of 3PS arefaldcagmme
Within this framework we analysed the effects of a controlled dehydration protodw sndcess and
technique of 3PS in elite basketball players. Changes in shooting technique wgsedattalough
changes in body kinematics (i.e. 3D angles of the ankle, knee, hip, shoulderaetbewist, and the
height of the centre of mass) and ball release parameters (i.e. height, veloehgkndf the ball at

release) of 3PS in a dynamic playing condition.

Materialsand Methods

Nine male basketball players (age: 16.2 £ 0.7 years; height: 1.97 + 0.07 m; body mass3 87.7 +
kg) all affiliated to the U18 squad of the basketball academy of #imidl team, volunteered to
participate in this study. Each participant completed two basketball trials schatigedt one week
apart, in a random order, either euhydrated (EUH) or dehydrated (DEH, -2% of bodyEhk$gnd
DEH were obtained following 60 min of light exercise (cycling at 90 + 10Wgnirenvironmental
chamber set at 39°C with different hydration guidelines. After 10 min of reseguigment with
nanotechnology inertial measurement units (Xsens Technologies BV, Enschede, Théamsther
participants undertook a basketball protocol consisting of a habitual wafallayed by a series of
3PS in dynamic condition during which each participant was instructed to petiermmaximum
possible number of 3PS in 1 min.

The maximal and minimal positions of the centre of mass (CoM) were ideritifiecder to

calculate its vertical displacement. Then, ankle, knee, hip, shoulder, elbow and wrist fangles



abduction/adduction, internal/external and flexion/extension angles of the joints eidehef the
shooter were computed between the time when the CoM was at its lowest position (CoMtoey), at
off time (Toe-off) and the time when the ball was released (CoMmax) €figyr Ball release
parameters (speed, angle and height at ball release) were also estimated. Kineiyate eas
performed with the software provided by MVN Biomech and a customized Matlsaiftware was
used to calculate the elbow, trunk, knee, and ankle joint angles. The succesSP&eaad rate of
perceived exertion were also recorded during the protocol.

Paired t-tests were used to compare the variables of interest between co(HEitibngs DEH).
Effect sizes were also calculated using Cobesh values, with values 0.2, 0.5, 0.8, and > 0.8
considered as trivial, small, mediuand large effects, respectively. AvBlue of 0.05 was considered

to indicate significance.

Results

The success rate tended to decrease (P=0.16, d=0.65) for 7 players out of 9 following the
dehydration protocol, from 51.2 + 12.2% to 41.3 + 18.3% in EUH and DEH conditions, respectively
(figure 2). The number of throws per minute was not different (P=0.78, d=0.14) betweeflQEH
0.9) and EUH (10.8 £ 0.7) conditions, respectively. The rate of perceived exertiondRR& end of
the basketball protocol was significantly greater (P=0.003, d=1.50) in @EHition (13.0 + 2.5)
compared to EUH condition (9.1 + 2.6). At toe-off time, the knee angle wasicignly increased
(P=0.02, d=0.23) when dehydrated (DEH: 174.3 £ 5.5°) compared to euhydrated (EUH: 173.1+5.2°).
The hip angle between CoMmax and CoMmin was also significantly lowered (P=0.01, d=0.60) in
DEH condition (38.7 + 12.0°) compared to EUH condition (45.1 + 8.5°, figure 3). The position of
CoM was not altered by dehydration at three key moments of 3PS. Only the speddrelbasd
tended to be increased (P=0.05, d=0.53) in DEH condition (7.82 + 0:})2owspared to EUH

condition (7.76 + 0.13m’s.

Discussion and conclusion



The main results indicate a slight but non-significant decrease affparice in 3PS with a 2%
dehydration status, accompanied with minor changes of body kinematics and ball reledtesvar
These results suggest that the body kinematics engaged to perform a 3PS are roblush exlibeig
basketball players to maintain their ability to score despite a 2% dehydration. Similazha| stwvdies
have reported a greater consistency of kinematic patterns of free throw shttdrad more playing
experience compared to less trained playekore recently, Verhoeven et dlrecently showed that
among 25 college basketball players repeating 50 3PS, the poor shooters presented tti@Mrges
trajectory variations between shots compared to the best shooters. Anothblepogsothesis to
explain the absence of any alteration of the shooting technique is that our playersolvabdyprsed
to mild dehydration (~1-2% body mass loss) due to a combination of warm playingnenents and
chronic hypohydratiofi. In addition, the speed of ball release tended to be greater when dehydrated.
Although, it is well accepted that a high ball release allows a lower movesmlecity and release
angle leading to a better accuragyrecent findings suggest that ball release parameters would not
necessarily rely on specific patterns automated through practice. On contlianglebae parameters
would rather be highly variable and adaptable to the position of the body segmentstiatygime*.
According to these data, variance in ball release parameters might refiesitime biomechanical
adaptation in response to postural variance (i.e. knee and hip joint angles in #re phaedy) to
maintain the 3PS success rate.

In conclusion, the present data suggest that a 2% dehydration represents a tolezhioe lev

dehydration to maintain performance and technique of 3PS in elite basketball players.
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Figure 1: Joint angle orientatiorgr éen lines) for flexion/extension of all body joints and the position

of the centre of massdd dot) at the key time points of the 3PS.
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Figure 2: Meanlflack dots) and individual yhite dots) 3PS success rate in the EUH and DEH

conditions.
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Figure 3: Box plots of joint angles changes at key time points of 3PS in DEiiVedia EUH
condition. The black square near the centre of each box represents the meamcdifierm EUH for

each time point. * denotes a significant difference between EUH and DEH (p < 0.05).



