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Аннотации:
The purpose of this study was 
to investigate the changes in 
physiological parameters in cadet 
wrestlers following a 4-week general 
preparation phase of training. The 
physiological parameters included 
cardiovascular endurance, 
muscular endurance, speed, agility, 
flexibility, anaerobic power and 
body composition. In experiment 
took part 15 cadet wrestles at the 
age of 15 years. The testing was 
conducted twice, before and after 
the 4-week training period. 

Бахман Мирзеи, Фарад Рахмани-Ниа, Дэ-
вид Керби, Иоанис Барбас, Навид Лотфи. 
Изменения в физиологических параме-
трах у курсантов борцов в 4-недельном 
цикле подготовки. Цель исследования: 
изучить изменения в физиологических па-
раметрах у курсантов борцов в 4-недельном 
цикле подготовки. В исследовании рассмо-
трены физиологические параметры, вклю-
чающие сердечно-сосудистую выносливость, 
мышечную выносливость, скорость, быстро-
ту, изменчивость, анаэробную силу и состав 
тела. В эксперименте принимали участие 
15 курсантов борцов в возрасте 15 лет. Экс-
перимент проводился дважды, до и после 
4-недельной общей фазой подготовки. 

Бахман Мірзеї, Фарад Рахмані-Ніа, 
Девід Кєрбі, Іоаніс Барбас, Навід 
Лотфі. Зміни у фізіологічних параме-
трах у кадетів борців у 4-тижневому 
циклі підготовки. Мета дослідження: 
вивчити зміни у фізіологічних параме-
трах у курсантів борців у 4-тижневому 
циклі підготовки. У дослідженні розгля-
нуто фізіологічні параметри, які містять 
серцево-судинну витривалість, м’язову 
витривалість, швидкість, меткість, 
мінливість, анаеробна сила та склад 
тіла. У дослідженні приймали участь 
14 курсантів борців у віці 15 років. 
Дослідження проводилося двічі, до та 
після 4-тижневої загальної підготовки.
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Introduction.1

The initial testing session can give the athletes an idea 
of where their fitness levels are at the start of a program, 
so that future testing can be compared to this and any 
changes can be noted. A baseline is especially important 
if coaches are about to embark on a new training phase. 
Subsequent tests should be planned for the end and start 
of each new phase. By repeating tests at regular intervals, 
coaches can get an idea of the effectiveness of the train-
ing program. The time-frame between tests can depend on 
the availability of time, the phase of training the athlete 
is in, the effort required of the test, and the parameter be-
ing tested. Depending of these factors, the period between 
tests may range from two weeks to six months [10].

Arabaci and Çankaya (2008) investigated the effect 
of a seasonal training program on some physiological 
parameters among cadet and junior wrestlers. They re-
ported significant increases in the strength, aerobic capac-
ity, flexibility, anaerobic power of wrestlers during the 
general preparation, special preparation and competition 
periods (p<0.05) [2]. Ziagil et al. (1996) reported that the 
flexibility of wrestlers before the season and at the end 
of the season were 29.08 and 35.30 cm, respectively, as 
measured on a sit and reach test. They also indicated that 
the VO2max of cadet wrestlers is 48.84 ml∙kg-1∙min-1 and 
their aerobic capacity increased 1.49% in a year [22]. Baer 
et al. (1983) reported that BF% of wrestlers decreased 
by 12% from the beginning to the end of the season [3]. 
Schmidt et al. (2005) investigated the effects of a com-
petitive wrestling season on body composition, muscular 
strength, and muscular power in National Collegiate Ath-
letic Association (NCAA) Division III college wrestlers, 
and reported a significant decline in back squat and bench 
press strength from preseason to midseason [16]. Utter et 
al. (2002) studied the physiological changes of a national-
ly ranked, senior elite freestyle wrestler, during a 7-month 
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observation period as he prepared for the 2000 Olympic 
freestyle wrestling trials. The results showed that in the 7 
months before a major event, the subject developed a high 
level of wrestling-specific fitness for muscular strength, 
anaerobic power and capacity, and aerobic conditioning 
despite a small decrement (1 kg) in fat free mass [21]. Bu-
ford et al. (2006) investigated the effects of a competitive 
wrestling season on body weight, hydration, and muscu-
lar performance in collegiate wrestlers. They reported a 
significant increase in weight and muscular performance 
(p < 0.05) following the completion of the competitive 
season [5]. Buford et al. (2008) in another study examined 
the physiological response of collegiate wrestlers to their 
competitive season. They reported an increase in BF% 
(3.6%) between pre and post season. The post season test-
ing was done 2 weeks after the season was completed.  
There was a much smaller increase between preseason 
and prenationals of 0.7%.  The majority of the increase 
occurred in the 2 weeks between the national champion-
ships and the post season testing [6].

The information regarding cadet wrestlers and 
periodization of training in wrestling is limited. Furthermore, 
the major use of testing is to establish the strengths and 
weaknesses of the athlete, and this is done by comparing test 
results to other athletes in the same training group, the same 
sport or a similar population group. Therefore, the purpose 
of this study was to investigate changes in physiological 
parameters in cadet wrestlers following a 4-week general 
preparation phase of training.

Methods.
Subjects. Fifteen cadet wrestlers were recruited from 

wrestling clubs in the Iranian province of Kurdistan and 
served as subjects in this study. They all had at least 3 
years training experience and were representative of 
the top wrestlers of Kurdistan competing in national 
competitions. Before participating, the subjects’ parents 
were informed of the potential risks and gave their written 
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informed consent for their children to participate in this 
study, which was consistent with the human subject policy 
of the Guilan research center. Subject characteristics were 
as follows (mean ± SE): age (15.20±0.94 yr); height 
(169.07±8.38 cm); and weight (47.69±13.86 kg). 

Training program
The exercise program consisted of 28 sessions (2 

sessions of combat (live) wrestling, 1 session reviewing 
and practicing techniques, 2 sessions of interval running, 
1 session of endurance training and 1 session of strength 
training each week).  Due to the possible risk of weight 
training for adolescent athletes, wrestling specific exercises 
using body weight was employed in the strength training. 
Between any two exercise sessions enough time was given 
for adequate recovery. In general, the training emphasized 
cardiovascular endurance and muscular strength factors. 

Testing procedures
The testing was conducted twice, before and after the 

4-week training period. The physiological parameters 
included cardiovascular endurance, muscular endurance, 
speed, agility, flexibility, anaerobic power and body 
composition. Subcutaneous body fat was measured at 3 
sites (chest, abdominal and thigh) with a Lafayette caliper. 
Body fat percent was computed through the formula 
developed by Jackson & Pollock (1978) [11]. Height and 
weight were also recorded. 

Flexibility testing consisted of the sit-and-reach test. 
The subject sits in front of a sit-and-reach testing box and 
was instructed to reach forward, with palms down and 
one hand on top of the other along the measuring scale of 
the testing box. The reach was repeated three times with 
a maximum reach on the third repetition and held for 1 
second. The distance of the fourth reach was used as the 
absolute measure for the sit-and-reach test [8].

A 40-yd sprint test was used to assess speed. A pull-
up test (with palms facing the subject) was used to assess 
muscular endurance and a 1-minute bent-knee sit-up test 
was used to assess abdominal muscular endurance. The 
bent-knee sit-up test required the subject to lock his hands 
behind his head and touch his elbows to the thigh with a 
partner holding his ankles [14]. 

A 4 × 9-m shuttle run test was used to assess agility. The 
subject touched a sensor with his hand at each 9-m line. 12 
minute run test was used to estimate VO2max. After a warm 
up, the subject runs as far as possible in 12 minutes. Tester 
records distance covered (kilometers, and meters). VO2max 
was assessed by following formula: VO2max = (22.351 × 
kilometers) – 11.288 [7]. In the standing long jump test, all 
subjects were instructed to perform a maximal horizontal 
jump from a standing position. Standardized instructions 
were given to the subjects that emphasized the need to dip 
their body by bending the knees and to swing their arms to 
assist in the jump. A line drawn on a hard surface served 
as the starting line. The length of the jump was determined 
using a tape measure, which was affixed to the floor and 
measured from the tip of the toes to where the heels landed 
on the floor. Each subject was given 3 trials, and the longest 
jump was used as the test score [1].

The testing was completed in three days in a 
standardized order to allow for adequate recovery. 
Coaches and teammates provided verbal encouragement 
throughout each test.

Statistical methods
All descriptive data are expressed as means ± SD. The 

obtained results were analyzed using paired-samples t 
test, to compare the two stages of preparation (P ≤ 0.05). 
Statistical analysis was conducted using SPSS 16.0 for 
Windows.

Results.
Body composition, aerobic power, agility and speed 

measures of subjects are presented in Table 2.  The BF% 
of the subjects significantly decreased (P ≤ 0.05) and at the 
same time a tendency was observed towards an increase 
in body weight (statistically insignificant differences). 
Speed, agility and aerobic factors all improved (statistically 
insignificant differences).

Table 3 shows the values of anaerobic, muscular en-
durance and flexibility. The results of pull-up and sit-up 
tests were slightly higher in after training but due to a high 
variance of results, the differences were statistically in-
significant. The results of anaerobic and flexibility tests 
significantly increased.

Discussion.
The significant reduction in BF was most likely by the 

large volume of endurance training [12 sessions]. The reduc-
tion in body fat percentage after the endurance training is in 
agreement with the studies of Fathi et al. (2009) who con-
cluded that the physical activity can influence body compo-
sition [9]. This result is also supported by Baer et al (1983) 
[3]. A slight increase in body weight may have been caused 
by low strength training. In contrast, Shriver et al. (2009) re-
ported that wrestlers did not experience significant decrease 
in their body fat from preseason to in-season [18]. 

In the present study, anaerobic power was increased 
significantly. This result is in agreement with the studies 
of Matos and Winsley (2007) who reported that adoles-
cents are able to improve their anaerobic power when 
following a dedicated anaerobic training program [13]. 
Thorstensson and Karlsson (1976) showed that strength 
training with submaximal loads increased anaerobic pow-
er significantly. No significant improvement in the speed 
test was achieved [20]. The small magnitude of gains may 
be attributable to the short duration of the training. When 
assessing speed trainability and other short-term activities 
like a long jump or countermovement jump, the plasticity 
of neuromuscular coordination and motor skills must also 
be considered [4, 13, 17].

In the sit-and-reach test, significant improvement was 
achieved. Studies indicate that adequate flexibility is nec-
essary for many offensive and defensive movements [8]. 
Flexibility in the hips and legs permits a wrestler to lower 
the center of gravity in the defensive position [17]. Also 
flexibility enables the wrestler to deform enough to avoid 
tissue tearing as well as to slip out of positions that would 
otherwise be disabling [15]. The improvement of flexibil-
ity may have been the result of flexibility exercises at the 
beginning of all session. These results are in agreement 
with the study of Arabaci and Çankaya (2008) [2]. 

In the aerobic test, a slightly increase was found in 
VO2max (statistically insignificant differences). The small 
magnitude of gains may be attributable to the low dura-
tion of the training and applied training protocol. Accord-
ing to the literature, it is believed that children show a re-
duced magnitude of improvements in aerobic fitness after 
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Table 1
Weekly training program

Days AM PM
Monday Interval running off
Tuesday off review of techniques
Wednesday Interval running Strength training
Thursday off Combat wrestling
Friday off off
Saturday off Endurance training
Sunday off Combat wrestling

Table 2
Aerobic power, agility, speed, weight and %BF

VO2max 
(ml∙kg-1∙min-1) Agility (s) Speed (s) BF (%) Weight (kg)

Pre-test 42.79±7.03 10.35±0.31 5.83±0.34 6.25±2.10 47.69±13.86
Post-test 44.98±7.21 10.31±0.34 5.75±0.35 5.08±2.13* 51.42±7.87

t=-2.38 t=0.93 t=1.85 t= 7.16 t=-1.12
* Differences are significant at the 0.05 level.

Table 3
Anaerobic power, muscular endurance and flexibility

  Longjump (cm)   Pull-up (n) Sit-up (n/min) Sit-and-reach (cm)
Pre-test 195.73±19.11 16.53±9.60 45.66±6.21 33.00±5.35
Post-test 202.20±17.37* 18.66±10.93 48.53±5.24 34.66±5.91*

t=-4.22 t=-2.54 t=-1.69 t=-3.30
* Differences are significant at the 0.05 level.

endurance training than that seen in adults [15]. However 
this result was lower than value reported by Ziagil et al. 
(1996) who reported that VO2max of cadet wrestlers is 
48.84 ml kg-1 min-1 [22]. 

No significant increases in the muscular endurance 
tests were observed. But in contrast, Arabaci and Çankaya 
(2008) reported a significant increase in result of push-up 
test [2]. This may be due to the training level of the sub-
jects and their training phase.

Conclusion. Our results indicate that the wrestlers ex-
perienced significant changes in BF%, anaerobic power 
and flexibility during 4 week training. Cadet wrestlers’ 
flexibility, anaerobic and aerobic power, speed, agility is 
trainable, although the improvements may be smaller than 
seen in junior and senior wrestlers.

Acknowledgements. We thank Mr. Amir Meyhami and 
Mr. Mehdi Erfani (coaches) of the wrestling Takhti club and 
Mr. Taher Afshar-Nejad (statistical adviser) for their coop-
eration in this study.

Bibliographic references:
Almuzaini K.S., Fleck S.J. [2008]. Modification of the standing 1. 
long jump test enhances ability to predict anaerobic performance. J 
Strength Cond Res. 22: P. 1265-1272.
Arabaci R.,2.  Çankaya C. The effect of seasonal training program on 
some physiological parameters among cadet and junior wrestlers. 
International Journal of Human Sciences. 5: P. 1-20.
Baer C.L.H., Bunch D.K., Imatani R.J., Lester M.N. [1984]. Body 3. 
composition changes in High school wrestlers: A test of predictive 
equations. Medicine & Science in Sports & Exercise. 16: P. 157.
Blimkie C., Bar-Or O. [1996]. Trainability of muscle strength, power 4. 
and endurance during childhood. In: The child and adolescent athlete. 
Ed: Bar-Or, O. Blackwell Science Oxford. P. 113-128.
Buford T.W., Rossi S.J., Smith D.B., O’brien M.S., Pickering C. 5. 
[2006]. The effect of a competitive wrestling season on body weight, 
hydration, and muscular performance in collegiate wrestlers. J 
Strength Cond Res. 20: P. 689-692.
Buford T.W., Smith D.B., O’brien M.S., Warren A.J., Rossi S.J. 6. 
[2008]. Seasonal changes of body mass, body composition, and 
muscular performance in Collegiate Wrestlers. International Journal 
of Sports Physiology and Performance. 3: P. 176-184.

Cooper K.H. [1986]. 7. A means of assessing maximal oxygen uptake. 
Journal of the American Medical Association. 203: P. 201-204.
Evans S.A., Housh, T.J., Johnson, G.O., Beaird, J., Housh, D.J., 8. 
Pepper, M. [1993]. Age specific differences in the flexibility of high 
School Wrestlers. J Strength Cond Res. 7: P. 39-42.
Fathi M.F., Rahmani-Nia F., Moradpoorian M.R., Asgari M., Rezaei 9. 
R. [2009]. The relationship between maximum aerobic power and 
coronary heart disease risk factors. World J. Sport Sci. 2: P. 1-6.
http://www.ittf.com10. 
Jackson A.S., Pollock M.L. [1978]. Generalized equations for pre-11. 
dicting body density of men. British J of Nutrition. 40: P. 497-504.
Kreighbaum12.  E., Barthels K.M. [1985]. Biomechanics (2nd ed.). New 
York: MacMillan.
Matos N., Winsley R.J. [2007]. Trainability of young athletes and 13. 
overtraining. Journal of Sports Science and Medicine. 6: P.  353-367.
Mirzaei B., Curby D.G., Rahmani-Nia F., Moghadasi M. [2009]. 14. 
Physiological profile of elite Iranian junior freestyle wrestlers. J 
Strength Cond Res. 23: P. 2339-2344.
Rowland T. [2005]. Children’s Exercise Physiology. Champaign. 15. 
Human Kinetics.
Schmidt W.D., Piencikpwski C.L., Vandervest R.E. [2005]. Effects 16. 
of competitive wrestling season on body composition, strength, and 
power in national collegiate athletic association division III college 
wrestlers. Strength Cond Res. 19: P. 505-508.
Sharratt M.T. [1984]. Wrestling profile. Clin Sports Med. 3: P. 273–289.17. 
Shriver L.H., Betts N.M., Payton M.E. [2009]. Changes in body 18. 
weight, body composition, and eating attitudes in high school wres-
tlers. International Journal of Sport Nutrition and Exercise Metabo-
lism. 19: P. 424-432.
Song T.M.K., Garvie G.T. [1980]. Anthropometric, flexibility, 19. 
strength and physiological measures of Canadian wrestlers and com-
parison of Canadian and Japanese Olympic wrestlers. Can J Appl 
Sport Sci. 5: P. 1-8.
Thorstensson A., Karlsson J., Vitaslo J.H.T., Luhtanen P., Komi P.V. 20. 
[1976]. Effect of Strength Training on EMG of Human Skeletal 
Muscle. Acta Physiologica Scandinavica. 98: P. 232–236.
Utter A.C., O’bryant H.S., Haff G.G., Trone G.A. [2002]. Physiolog-21. 
ical profile of an elite freestyle wrestler preparing for competition: a 
case study. J Strength Cond Res. 16: P. 308-315.
Ziagil M.A., Zorba E., Kutlu M., Tamer K., Torun K. [1996]. Bir yıllık 22. 
antrenmanın yıldızlar kategorisindeki serbest stil Türk milli takım 
güresçilerinin vücut kompozisyonu ve fizyolojik Özellikleri Üzerine 
etkisi, G.Ü. Beden Egitimi ve Spor Bilimleri Dergisi. 4: P. 9-15.

Came to edition 08.02.2011.
bmirzaei2000@yahoo.com


