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ABSTRACT 
 
Cruz TMF, Germano MD, Crisp AH, Sindorf MAG, Verlengia 
R, Mota GR, Lopes CR. Does Pilates Training Change 
Physical Fitness in Young Basketball Athletes? JEPonline 
2014;17(1):1-9. This study determined the effects of a 6-wk 
Pilates training program on body composition and physical 
fitness in young basketball athletes. Fifteen male athletes were 
randomly allocated to two groups: a Pilates training group (PG; 
n = 8) and a control group (CG; n = 7). The PG performed a 
Pilates training program that consisted of 7 exercises of 2 to 3 
sets with 15 to 20 repetitions each with a 45-sec rest interval 
twice a week for 6 wks (in addition to basketball team training). 
The CG performed only the basketball team training. Before 
and after the 6-wk intervention, the subjects’ body composition, 
flexibility, agility, anaerobic power and endurance, and lower 
limb power were determined. The results showed no statistically 
significant differences (P>0.05) between the PG and the CG. 
The findings indicate that 6 wks of Pilates training program was 
not sufficient to change physical fitness and body composition 
in young basketball athletes. 
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INTRODUCTION 
 
The Pilates training method is based on the key principles of management of the center of 
gravity, concentration, control, precision, flow, and breathing (11). Pilates training can be 
performed with an apparatus (Reformer, Wunda Chair, and Barrel) or without an apparatus 
(mat-work). The increasing popularity of Pilates as an exercise method has caught the attention 
of researchers who are interested in the potential health benefits (5,11,22,29,30). In fact, while a 
number of studies have looked at the benefits of Pilates-based exercises for low back pain 
(20,25,26), maintenance of functional capacity, and improvement of a person’s quality of life 
(1,3,7,16,24,27,28), only a few studies have evaluated the effectiveness of Pilates training on 
the physical fitness of athletes (4,13,19,25).  
 
Independent of the training method, the manipulation of acute training variables (i.e., intensity, 
volume, and rest intervals) might influence the adaptive response and increase sports 
performance (16). While several previous studies demonstrated that Pilates training promotes 
improvements in the physical fitness of young athletes (4,13,19), the study by Pertile et al. did 
not (25). It is difficult to compare these studies because of the differences in manipulation of 
training variables (i.e., intensity and volume in particular), Pilates training methods (mat 
exercises vs. apparatus), and the fact that some studies with athletes did not use a control 
group (13,19).  
 
It is expected that the Pilates apparatus exercises would be better when compared to Pilates 
mat exercises since there is a better control of the training intensity, which is considered a key 
variable for inducing neuromuscular adaptations (23). Up to now, only one study used Pilates 
training with an apparatus in athletes (19). The purpose of this study was to evaluate the effects 
of a 6-wk Pilates training program (with apparatus exercises) on body composition and physical 
fitness in young basketball athletes. We hypothesized that the Pilates training would improve 
athletes´ performance parameters. 
 

METHODS 
Subjects 
Fifteen young athletes participated in this study. They had the following attributes: mean age, 
15.7 ± 0.8 yrs; body mass, 82.5 ± 18.4 kg; and height, 1.8 ± 0.1 m. All of the subjects were 
members of the men's basketball team in state level competitions and were involved in regular 
physical training sessions 5 to 7 sessions·wk-1. The inclusion and exclusion criteria for 
participation were: (a) had practiced basketball for at least 2 yrs; (b) had no previous injury that 
could interfere with the study; and (c) was not currently using nutritional supplements. All the 
subjects completed a health questionnaire and signed an informed consent form after receiving 
instructions regarding the experimental protocol. The study was approved by the local research 
ethics committee (protocol 80/12). 
 
Procedures 
The athletes were randomly divided into two groups: (a) Pilates training group (PG; n = 8); and 
(b) control group (CG; n = 7). The PG performed a Pilates training program (7 exercises: 2 to 3 
sets, 15 to 20 repetitions with 45 sec rest intervals) twice a week during the 6-wk period in 
addition to training for the basketball team. The CG only performed the basketball team training 
(3 sessions·wk-1). All subjects were familiarized with the test protocols and each subject 
attended the laboratory on 3 separate days with a 24-hr interval between visits for the following 
procedures: (a) anthropometric measures and sit-and-reach test; (b) a shuttle run test; and (c) a 
vertical jump and Wingate test. After 6 wks, the same evaluations were repeated. During the 
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evaluations the training load (technical and tactical training) expected of the subjects (athletes) 
was reduced. The subjects were also asked to participate in the tests in a rested, fed, and 
hydrated state. They were verbally encouraged and motivated to make maximum efforts during 
the tests, which were performed between 15:00 and 17:00. All the athletes continued to perform 
their regular technical and tactical training on the court during this study (~2 hr·session-1). The 
athletes also did resistance training twice a week (Monday and Wednesday; ~1 hr·session-1). 
The resistance training sessions included 3 sets of 10 to 12 repetitions (leg press, bench press, 
lat pulldown, shoulder press, and calf raise) with 1 min rest intervals between sets and 2 to 3 
min between exercises. The research protocol had no influence on team training. 
 
Anthropometric Measurements 
The subjects’ body mass was measured using a mechanical balance (Welmy®) precise to within 
100 g. Height measurements were obtained using a stadiometer (Altura Exata®) precise to 
within 0.1 cm. Body composition was determined by skinfold thickness measurements taken 
with a Lange skinfold caliper. A 3-site skinfold assessment (triceps, suprailiac, and abdomen) 
was obtained using the equation developed by Guedes (17) to estimate body fat percentage. All 
skinfolds were measured by the same evaluator. 
 
Sit-and-Reach Test  
To measure the lumbosacral and hip joint (hamstring) flexibility, a sit-and-reach box 
(Cardiomed®, São Paulo, Brazil) was used (4). During this test, the subjects sat on a mat with 
both feet against the testing box. They kept their legs extended and placed the right hand over 
the left and slowly flexed the trunk forward as far as they could by sliding their hands along the 
measurement board with an extension of 23 cm. Each subject performed three attempts. The 
highest value was recorded. Prior to testing, all subjects followed a warm-up procedure that 
included 3 min of jogging at a comfortable speed. A high reliability (ICC = 0.94) was observed 
between trials.  
 
Shuttle Run Test 
The shuttle run test was performed on a basketball court to measure the subjects’ agility. Two 
lines were draw on the ground 9.14 m (10 yd) apart; two wood blocks (5 x 5 x 10 cm) were 
placed 30 cm apart on the line opposite the start-line. Subjects sprinted from the starting line to 
the other line where they picked up one block. Then, they sprinted to the start-line and placed 
the block on the floor behind the start line. Without pause, they ran to retrieve the second wood 
block and carried it across the original start-line. The time to completion was recorded using a 
digital stopwatch. Prior to the test, the subjects followed a warm-up procedure that included 3 
min of jogging at a comfortable speed. Two trials were performed with 2 min of rest between trial 
and the best performance was recorded. A high reliability (ICC = 0.89) was observed between 
trials. 
 
Vertical Jump Test  
Three different jumps (squat jump, counter movement jump without the use of the arms, and 
counter movement jump with use of the arms) were performed to measure lower limb explosive 
strength using an accelerometer (Myostest® [MYO], Myotest Inc., Switzerland) that was 
previously validated with basketball athletes (6). The device was fixed to the subject with an 
elastic band around the hip on the left side of the body. After a beep sound, the subjects 
performed a jump with an effort to attain a maximal jump height. Each jump was performed 3 
times and the Myotest device provided data for the variables of height (cm), power (W), force 
(N·kg-1), and velocity (cm·sec-1). The jumps were performed in the following order: squat jump, 
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counter movement jump without use of the arms, and a counter movement jump with use of the 
arms. The rest interval between jumps was 2 min.  
 
Prior to the test, the subjects performed a warm-up procedure consisting of 3 min of jogging at a 
comfortable speed. Briefly, the squat jump was performed with the subject starting from a half-
squat position (approximately 120° knee angle), with the trunk straight, both hands on the hips, 
and after a beep sound the subject jumped with no counter movements. For the counter 
movement jump without the use of the arms the subject started in a standing position with the 
trunk straight and both hands on the hips. After a beep sound, the subject performed a vertical 
jump counter movement. For the counter movement jump with use of the arms, the subject 
started in standing position with a straight trunk and after a beep sound, the subject performed a 
vertical jump with an earlier fast counter movement with the arms. 
 
Wingate Test 
The Wingate anaerobic test (WAnT) was conducted using a cycle ergometer (Biotec® 2100, 
Cefise, Nova Odessa, Brazil). Subjects were seated on the ergometer and adjustments were 
made to ensure an optimal cycling position. The WAnT was conducted according to the 
accepted recommendations for standardization (2). The load was 0.75 g·kg-1 for 30 sec. All data 
were recorded using software (Ergometric 6.0). Prior to testing, the subjects performed a warm-
up on the cycle ergometer for 5 min (without load). After a 5-min rest interval, the test was 
started. Peak relative power (highest attained), mean relative power (mean value over 30 sec), 
and the fatigue index [(peak relative power - minimum relative power) / peak relative power] x 
100] were determined. 
 
Pilates Training  
The subjects in the PG performed Pilates training twice a week (Tuesday and Thursday; ~1 hr 
hr·session-1) for 6 wks. The Pilates exercise sessions involved 7 Pilates Method Alliance (PMA) 
exercises. Pilates training consisted of: (a) Reformer apparatus and platform jumps, unilateral 
footwork, prehensile footwork; (b) Cadillac apparatus and shoulder bridge, shoulder bridge with 
hip flexion and extension movements, and hip opener; and (c) the Wunda Chair and the forward 
lunge. The rest interval between sets and exercises was 45 sec. The average duration of each 
repetition was 3 to 4 sec, taking into account the concentric and eccentric phases of the 
movement. The volume of training was progressively increased every 2 wks. Exercise intensity 
was adjusted according to the number of repetitions (Table 1). All subjects were encouraged to 
make maximal efforts during the Pilates exercise sessions, all exercise sessions were 
coordinated by the same PMA certified Pilates teacher. 
 
    Table 1. Pilates Training Program Followed by the Pilates Group (PG) Subjects. 

 
 

Week Sets Repetitions Rest Interval (sec) 

1 2 15 45 
2 2 15 45 
3 3 15 45 
4 3 15 45 
5 3 20 45 
6 3 20 45 
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Statistical Analyses 
Normality and homogeneity of data variances were confirmed by the Shapiro–Wilk and Levene’s 
test, respectively. Two-way repeated measures of analysis of variance (ANOVA) analyzed and 
compared the intra- and intergroup changes. Independent t-tests were used to compare age, 
body mass, and height between groups at the start of the study. A Cohen’s (9) analysis was 
employed to measure the effect size (ES). The thresholds for small, moderate, and large effects 
were 0.20, 0.50, and 0.80, respectively. The level of significance was set at P≤0.05.  
 

RESULTS 
 
Independent t-tests revealed no significant differences between the groups for age (PG = 15.5 ± 
0.9 yrs; CG = 16 ± 0.9 yrs; P = 0.46), body mass (PG = 84.4 ± 11.2 kg; CG = 86.7 ± 26.0 kg; P = 
0.54), and height (PG = 1.8 ± 0.1 m; CG = 1.8 ± 0.1 m; P = 0.72) at the beginning of the study. 
In relation to performance parameters, there were no statistically significant difference (P>0.05) 
in body composition, Wingate, and sit-and-reach tests for the CG and PG groups before and 
after 6 wks of intervention (Table 2). Both groups did not exhibit significant differences (P>0.05) 
for vertical jump performance tests (Table 3).  
 
Table 2. Body Composition, Wingate Test, Shuttle Run, and Sit-and-Reach Tests for the 
Pilates Group (PG) and the Control Group (CG). 

Body Composition Pre Post ES 
Body Mass (kg)    
PG 84.4 ± 11.2 83.6 ± 11.1 0.07 

CG 86.1 ± 26.0 88.0 ± 25.1 0.07 

Body Fat (%)    
PG 16.2 ± 6.0 15.6 ± 5.5 0.10 

CG 18.8 ± 7.7 18.8 ± 6.4 0.00 

Wingate    

Peak Relative Power (W·kg-1)    

PG 8.9 ± 1.8 9.4 ± 1.5 0.30 

CG 9.1 ± 1.3 9.4 ± 0.7 0.29 

Mean Relative Power (W·kg-1)    

PG 6.7 ± 1.4 7.0 ± 1.4 0.21 

CG 7.1 ± 0.8 7.1 ± 0.4 0.00 

Fatigue Index (%)    

PG 33.8 ± 7.2 41.7 ± 22.8 0.47 

CG 32.3 ± 6.6 42.4 ± 7.1 1.47 

Shuttle Run (sec)    

PG 9.9 ± 0.9 9.9 ± 0.7 0.00 

CG 9.8 ± 0.4 9.9 ± 0.2 0.32 

Sit-and-Reach Test (cm)    

PG 35.2 ± 7.0 35.4 ± 5.7 0.03 

CG 30.1 ± 5.6 30.1 ± 5.0 0.00 

Values are expressed as mean ± SD. PG = Pilates group; CG = Control group; ES = Effect Size.
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Table 3. Squat Jump, Counter Movement Jump Without Arms, and Counter Movement Jump With 
Arms for the Pilates Group (PG) and the Control Group (CG).   

Squat Jump Counter Movement Jump Without Arms  Counter Movement Jump With Arms  

Height 
(cm) 

Pre Post ES Height (cm) Pre Post ES Height (cm) Pre Post ES 

PG 29.7 ± 5.2 30.4 ± 5.8 0.12 PG 34.3 ± 5.5 36.2 ± 6.9 0.30 PG 39.9 ± 7.2 40.5 ± 7.1 0.08 

CG 30.1 ± 4.8 29.1 ± 5.0 0.20 CG 33.9 ± 6.4 33.2 ± 5.8 0.11 CG 39.4 ± 5.4 40.1 ± 5.3 0.13 

Power (W) 
 

Pre Post  Power (W) Pre Post  Power (W) Pre Post  

PG 45.6 ± 7.9 45.1 ± 11.4 0.05 PG 31.5 ± 8.9 44.1 ± 7.1 1.56 PG 40.8 ± 11.4 45.8 ± 9.5 0.48 

CG 45.2 ± 9.1 46.7 ± 10.9 0.15 CG 34.7 ± 13.4 42.6 ± 13.0 0.60 CG 40.2 ± 14.9 54.0 ± 10.8 1.06 

Force 
(N·kg-1) 

Pre Post  Force (N·kg-1) Pre Post  Force (N·kg-1) Pre Post  

PG 25.2 ± 4.4 26.4 ± 4.2 0.28 PG 22.9 ± 3.4 25.1 ± 2.7 0.72 PG 29.9 ± 5.8 29.1 ± 3.9 0.16 

CG 25.8 ± 3.1 26.6 ± 3.2 0.25 CG 24.2 ± 3.9 25.0 ± 3.9 0.20 CG 28.6 ± 4.8 29.2 ± 2.3 0.16 

Velocity 
(cm·sec-1) 

Pre Post  Velocity  
(cm·sec-1) 

Pre Post  Velocity  
(cm·sec-1) 

Pre Post  

PG 247.7 ± 19.7 232.0 ± 26.4 0.67 PG 182.4 ± 40.3 226.6 ± 17.6 1.42 PG 214.0 ± 50.3 215.0 ± 34.0 0.02 

CG 235.3 ± 29.2 237.0 ± 39.7 0.04 CG 199.0 ± 48.5 223.0 ± 51.1 0.48 CG 203.4 ± 47.5 242.1 ± 36.5 0.91 

Values are expressed by mean ± SD. PG = Pilates group; CG = control group; ES = effect size. 

 
  
DISCUSSION 
 
The purpose of this study was to evaluate the effects 6 wks of Pilates training on body composition 
and physical fitness in young basketball athletes. The main finding of this study was that Pilates 
training did not produce significant changes in athletes’ performance parameters. These findings are 
similar to results obtained by Pertile et al. (25) who found no significant improvement in flexibility (sit-
and-reach test) and muscle isometric strength (trunk dynamometer) after 4 wks of Pilates training 
without apparatus (mat-work) in young soccer athletes. 
 
Alternatively, three studies found a significant influence in athletes’ physical fitness (4,13,19). El-
Sayed et al. (13) observed significant improvements in vertical jump with young volleyball players 
after Pilates mat-work training in association with specific volleyball team training. Additionally, 
Hutchinson and colleagues (19) investigated the improvements in leaping ability of elite female 
rhythmic gymnasts by using Pilates training with apparatus in association with pool training over a 4-
wk period and found an improvement in ground reaction time, height jump, and power. However, the 
results of these studies may not be conclusive with respect to the efficiency of a Pilates training 
program since both studies (13,19) did not use a control group. 
 
Bertolla et al. (4) evaluated the effect of 4 wks of Pilates mat-work training and observed significant 
changes in flexibility (sit-and-reach test) in futsal athletes with no significant changes in the control 
group. These findings are different from the results obtained in the current study, and a possible 
explanation may be related to the differences in Pilates-based exercises (i.e., mat exercises vs. 
apparatus), manipulation of training variables (intensity and volume), and the athletes’ physical fitness 
levels.     
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One may speculate on the data of the current study and suggest that the short time (4 to 6 wks) of 
Pilates training was insufficient to demonstrate significant chronic adaptations, thus, a longer training 
period (>6 wks) may be necessary to detect physical fitness changes. Additionally, it is important to 
recognize that the subjects’ neuromuscular adaptations were already well adapted in the athletes. 
Hence, the stimulus and adaptations from Pilates training were minimal and could not be detected. 
This is a possibility since all athletes in this study (PG and CG) were already involved in regular 
physical training sessions (5 to 7 sessions·wk-1).  
   
The neural and muscular adaptations associated with improvements in power and muscle strength 
occur predominantly in type II muscle fibers (12,23). Therefore, considering that the Pilates method is 
not a high-intensity exercise (i.e., low number of maximum repetitions), the stimulus and adaptations 
for muscle fiber recruitment of high threshold fibers (type II) was not reached in these athletes. This 
could be a crucial factor for improving performance on shuttle runs, vertical jumps, and Wingate tests. 
Also, it is important to consider that the studies with healthy subjects that reported Pilates training 
significantly improved flexibility (20,26,27, 28), abdominal muscle strength (5,14,18,22), and muscular 
endurance (20,27) were sedentary and physically active subjects (20,27) of which the results cannot 
be reflective of the athletic population. 
 

Limitations 
 
We acknowledge that our study has some limitations. First, the short duration of Pilates training (6 
wks) may not be sufficient to improve physical fitness in athletes. Second, sit-and-reach tests only 
evaluated lumbosacral and hip joint flexibility. Perhaps other flexibility tests could be used to identify 
the effects of Pilates on other joints since previous studies have reported significant improvements for 
this variable. 
  

CONCLUSION 
 
This study found that 6 wks of Pilates training was not sufficient to cause significant changes in 
physical fitness and body composition in young basketball athletes. Future research is required to 
assess the influence of time of the Pilates training programs in young athletes and various sports 
performance parameters. 
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