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SUMMARY The aim of the present study is to investigate the effects of the intensive combined trainings which
are implemented on oil wrestlers on anthropometric, biomotoric and some physiological features during camp
session. Fourteen (n: 14) elite wrestlers joined to the study voluntarily and participated in the research of oil
wrestler’s entrance on average; age 19.0±1.46 years, height 176.3±5.4 cm., body weights 82.2±11.6 kg. and sports
ages also 7.5±2.0 years. In the research, anthropometric, biomotoric and physiological measurements of the
wrestlers were taken. The training program was implemented as 4 weeks, 5 days a week and two hours a day. Paired
t- test was used for statistical analyzes. As a result of comparing pre and post-tests of anthropometric features,
biomotoric tests (strength, sprint and endurance) and physiologic tests (resting heart rate), differences were found
to be statistically significiant (p<0.05). In conclusion; four-week intensive combine trainings affected the oil
wrestlers’ performances positively.

INTRODUCTION

  Wrestling was an important part of the an-
cient Olympic Games and is still one of the most
popular events of the modern Olympic Games
(Ramirez-Velez et al. 2014). Historical “Kirkpinar
Oil Wrestling” is the oldest wrestling festival in
the world which has been continuing since the
first contests in 1357 in Rumelia. “Kirkpinar Oil
Wresting”, which has history with a tradition of
almost 650 years, hosts persevering contests for
a week, with the active participation of the me-
dia, the folk-dance groups, millions of specta-
tors, the artists and the statesmen both from
Turkey and all over the world, and these activi-
ties are made regularly every year (www.kirkpinar.
com). Wrestling is a sport which all parts of the
body work together, and it requires both endur-
ance and strength (Basar et al. 2014). Wrestling
is an individual sport, which is physical, mental,
psychological, biomotoric, a branch containing
a combination of technical and tactical charac-
teristics. Wrestling, in comparison with other
sports fields, enjoys unlimited and various situ-
ations to use different muscle groups and tech-
nique performance (Mirzai and Akbar 2008). Wres-
tling is a high intensity sport which requires
strength and power of the upper and the lower
body as well as relying heavily on isometric force
for the various wrestling techniques (Utter et al.

1998; Callan et al. 2000; Kreamer et al. 2001; Mirza-
ei et al. 2012). The studies indicated that, general
physiologic profile of successful wrestlers is high
anaerobic power and capacity, muscular strength,
above average aerobic power, exceptional flexi-
bility, fat free mass, and a mesomorphic somato-
type (Horswill 1992; Yoon 2002). Firstly anaero-
bic system is used in wrestling; strength, speed,
agility, flexibility, balance, muscular and cardio-
vascular endurance, coordination is defined as a
sport such factors affect the performance (Ay-
dos et al. 2004; Kreamer et al. 2004). However,
the effective oil wrestling aerobic and anaerobic
systems are activated. Oil wrestling competitions,
sometimes, take half an hour. In wrestling, as in
many other sports, both anaerobic and aerobic
energy systems are both used in same time. (Cal-
lan 2000; Çinar and Tamer 1994). Aerobic endur-
ance, maximal strength, muscular endurance, and
power to the line features are enabled. Thus, the
sport of wrestling is one of the most demanding
sports from a metabolic perspective and it is a
sport where the requirement of absolute strength
and power is in critical level (Kraemer 2002; Utter
et al. 2002).  Isometric various techniques are
applied to wrestlers to power up and power is
important for both the upper and the lower ex-
tremity stated (Callan et al. 2000; Kraemer et al.
2001; Utter et al. 1998). In terms of performance,
all the features are considered to be important
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and complex activities (Cvetkovic et al. 2005;
Kilinç 2008). Wrestling combined with the fea-
tures of a branch must also include the proper-
ties such as the combination of training. Further
more, the combination of a single property de-
velopment rather than training to improve pro-
portional covers all the features of the pro-
gramme. For this, the researchers have short and
intense periods of camp due to the expiration of
sport scientists/coaches could be considered as
a preferred training model (Bompa 1999; Kilinç
2008). Combination of training and testing is an
indispensable precondition for the data obtained
through combined training plan (Holviala et al.
2012).The aim of this study, is to investigate the
effects of combine trainings applied to oil wres-
tlers on anthropometric, biomotoric (strength,
speed, endurance), and some of the physiologi-
cal properties.

METHODOLOGY

In oil wrestling, it is difficult to perform the
desired actions on the basis of offense and de-
fense attacks comfortably implemented. Olive oil
is difficult to put pressure on the opponent due
to its lubricity. However, Greco Roman Wrestling
free style or the more difficult structural features.
Oil wrestling events held once a year for a com-
bined training program is needed to be success-
ful. Performance components made simulta-
neously in a short time considered important in
the combined training.

Subjects

Fourteen (14) elite oil wrestlers (8 national)
participated to the study voluntarily and the prop-
erties of oil wrestlers are given in Table 1. After
competing in combined training Kirkpinar 13 oil
wrestling, wrestler managed to enter the top 10
in their respective categories among 200 oil wres-
tlers. Thus, this study meets widely accepted
ethical standards.

Procedures

The subjects were tested while wearing stan-
dard sportswear (sport shoes, shorts, and T-
shirt), 2-3 hours after their usual breakfast and
lunch. Physical, biomotoric and physiological
tests were performed at 10:00 a.m., biomotoric
tests at 15:00 p.m. Pretests and posttests in the

oil wrestlers were performed simultaneously in
the same sport hall. The oil wrestlers did stretch-
ing and warming-up exercises before the biomo-
toric tests. There was no training provided when
pretest or posttest was performed. The intensity
and range of the sessions were adjusted accord-
ing to the pretest results of the oil wrestlers. In
the present study, the psychological and socio-
economic conditions of athletes were not
assessed.

Height and Body Weight Measurements

The ages of all oil wrestlers were registered
as the year of birth on their identity card. The
height of the athletes in the research group was
determined as centimeters with a height measur-
ing SCALA 0.1 cm. accuracy of measurement. In
the present research, the body weight of the ath-
letes was measured as kg by a digital weigthing
machine for 1 g. accuracy of measurement with
their sportswear (shorts) but without shoes
(Tamer 2000).

Skinfold Measurements

 Triceps, biceps, subscapula, pectoral, su-
prailiac, abdomen and quadriceps muscles were
measured according to a standard anthropomet-
ric measurement protocol using skinfold calipers
(HOLTAIN) calibrated to 10 g/mm2 (Holtain Ltd.,
Crymycn, UK) (Zorba and Ziyagil 1995). Lange
the formula (biceps+triceps+ subscapula+ pec-
toral+ suprailiac+ quadriceps) x 0.097+3.64 was
used to determine body fat percentage (Açikada
et al. 1991).

Circumference Measurements

 An APTAMIL (Aptamil Company) brand in-
flexible 7 mm-wide measuring tape was used.
Measured body parts were shoulder, hip, arm
(full extension and elbow at 90 degrees contrac-
tion), forearm (full extension and elbow at 90 de-
grees contraction) and thigh (at full extension
and contraction).

Maximal Strength Tests (1RM)

 Maximal strength tests (1RM) were per-
formed by condition machine PRECOR, (USA).
Activation of major muscle in oil wrestler in
strenght tests was aimed as fellows; Shoulder
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presses, Triceps press down, Biceps Curl, Leg
curl, Lat Pull Down, Leg Extantion; the score for
a one-repetition maximum (1-RM) was recorded
(kg). (Anderson et al 2008; Balabinis et al. 2003;
Mcguigan et al. 2006).

50-100-200 m. Sprint Tests

The 50-100-200 m. sprint test was timed elec-
tronically (TECNEQUIE). The test was performed
with a high start method in a sports hall and the
scores were recorded as second-split second.

3000 m. Endurance Test

The test was performed according to the en-
durance classification, endurance (3000 m.) test.
The test was performed with a high start method
in a sports field and the scores were recorded as
minute-second.

How to Measure the Heart Rate

 The heart rates were measured with a PO-
LAR RS 400 (FINLAND) heart rate measuring
device worn on the left wrists of the athletes like
a watch and an elastic band being smoothly
wrapped around their chest and the heart rates
were followed on device measured for 6 stop-
watch registered as passive pulse before train-
ing and active (maximal) pulse after training ev-
ery morning during 3 days.

The training program in Figure 1 consisting
of 1 period, 1 month, 4 weeks, 18 training days, 7
training matches, 5 resting days and 80 total train-
ing hours. Two medical examinations were pro-
vided before pretest and posttest. The weekly
loading intensity was increased gradually until
the competition period. The intensity of week-
day was increased in the same way. Figure 1
shows that as part of the loading intensity of
days, pretest and posttest were performed on
the 1-2 and 30 days. Thus, the loading intensity
was increased on week days to enable adapta-
tion to the demands of semi- final and final games.

Instead of focusing on only one characteristic,
a combined training method was preferred to de-

velop all the necessary performance characteris-
tics (physiological, biomotoric, technical and tacti-
cal) by changing the ratio of loading intensity.

Strength Training Plan

In oil wrestlers, the loading intensity of each
athlete was identified according to maximal unit
values measured before training. These values
were Shoulder Press (1-RM), Leg Extension (1-
RM), Triceps Press Down (1-RM), Leg Curl (1-
RM), Lat Pul Down (1-RM), Biceps Curl (1-RM),
Chest Press (1-RM) and Leg Press (1-RM). Train-
ing sessions were based on micro-planning and
individual characteristics.

Sprint Training Plan

 Sprint training designated as 20 m (10 reps).-
50 m (10 reps).  100 m (10 reps). -200 m. (5 reps).
400 m. (5 reps). 800 m (3 reps). Given full rest
between sets. Training sessions were based on
micro-planning and individual characteristics.

Endurance Training Plan

 The values in Figure 1 (training program),
based on the results of tests before training, were
designed to develop aerobic endurance. Endur-
ance training was designated as 3000 m (1 week
2 reps, 2. weeks 3 reps, 3. week 3 reps, 4 week 4
reps). Training sessions were based on micro-
planning and individual characteristics.

RESULTS

Fourteen elite level oil wrestlers (8 national)
volunteered to participate in the study. After
competing in combined training Kirkpinar 13 oil
wrestling, wrestlers managed to enter the top 10
in their respective categories within 200 people.

 In comparison of pre and post tets of oil wres-
tlers circumference measurements (shoulder, arm
contraction, forearm arm contraction, chest and
hip) (p<0.05), were found to be significantly dif-
ferent (Table 2). This difference can be consid-
ered as the effects of combined training.

Table1: Physical characteristics of oil wrestlers

Variables  n Minimum Maximum     Mean   Std. deviation

Age (year) 14 17 22 19 1.46
Body Weight (kg) 14 66 102 82.2 11.61
Height (m) 14 168 185 176.3 5.44
Sports Age (year) 14 4,00 12,00 7.50 2.06
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Fig. 1. Combined Training Plan
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In addition to this, there were significant dif-
ference between pre and post tests of oil wres-
tlers skinfold measurements (pectoralis, abdom-
inal, suprailiac, quadriceps and body fat percen-
tege) (p<0.05) (Table 3). This difference can be
considered as the effects of endurance training.

Differences were found significiantly in
comparison of pre and post tests of oil wrestlers’
heart rate measurements (morning resting heart
rate, evening resting heart rate, 50 m, resting heart
rate, 100 m, resting heart rate and 3000 m, maxi-
mal heart rate) (p<0.05) (Table 4). This difference
can be considered as the effects of aerobic (en-
durance) training.

As it s shown in Table 5, there were signifi-
cant differences in comparison of pre and post
tests of oil wrestlers’ heart rate measurements (Tri-
ceps Press Down, Leg Curl, Lat Pull, Biceps Curl
and Chest Press) (p<0.05). This difference can be
considered as the effects of strength training.

In addition to this, pre and post tests of oil
wrestlers’ heart rate measurements (50 m, Sprint,

100 m, Sprint, 200 m, Sprint, and 3000 m, Endur-
ance) were also significantly different (p<0.05)
(Table 6). This difference can be due to the ef-
fects of sprint and endurance training.

Table 3: Oil wrestlers’ skinfold measurements com-
parison of pre and post tests

Variables Pre-test   Post-test
 (n:14)     (n:14)

Subscapula (mm,hg-1) 15.3±3.2 15.0±3.3
Triceps (mm,hg-1) 12.5±4.1 12.0±3.9
Biceps (mm,hg-1) 5.2±1.7 5.1±1.6
Pectoralis (mm,hg-1) 9.2±2.9 8.8±2.8*

Abdominal (mm,hg-1) 21.4±7.1 20.7±6.9*

Suprailiac (mm,hg-1) 9.3±2.8 8.8±2.3*

Quadriceps (mm,hg-1) 15.3±5.9 14.6±5.6*

Body Fat Percentege % 10.2±1.8 9.9±1.7*

  (Lange formula)

*p<0.05

Table 2: Oil wrestlers’ circumference measure-
ments comparison of pre and post tests

Variables Pre-test   Post-test
 (n:14)     (n:14)

Shoulder  (cm) 120.3±6.9 121.5±6.6*

Arm (cm) 32.5±4.7 32.7±4.8
Arm Contraction (cm) 35.3±4.7 35.8±4.6*

Forearm (cm) 28.9±3.8 29.0±3.7
Forearm Arm 30.8±5.2 31.2±5.1*

  Contraction (cm)
Chest (cm) 96.3±5.6 97.3±5.5*

Abdomen (cm) 85.8±9.1 85.4±8.2
Hip (cm) 105.6±7.9 103.2±7.3*

Thigh (cm) 58.3±5.1 58.4±5.2
*P<0.05

Table 4: Oil wrestlers’ heart rate measurements
comparison of pre and post tests

Variables Pre-test   Post-test
 (n:14)     (n:14)

Morning Resting Heart Rate 57.6±5.8 53.4±7.1*

  (Beats/min)
Evening Resting Heart Rate 66.7±5.7 63.0±6.8*

  (Beats/min)
50 m, Resting Heart Rate 71.6±8.9 66.2±4.4*

  (Beats/min)
50 m, Maximal Heart Rate 164.0±5.7 165.3±4.1
  (Beats/min
100 m, Resting Heart Rate 106.5±7.5 108.6±6.2*

  (Beats/min)
100 m, Maximal Heart Rate176.7±5.1 178.1±5.3
  (Beats/min)
200 m, Resting Heart Rate 114.1±8.7 117.0±5.3
  (Beats/min)
200 m, Maximal Heart Rate176.2±5.6 178.7±4.1
  (Beats/min)
3000 m. Resting Heart Rate 124.5±7.8 120.5±5.3
  (Beats/min)
3000 m. Maximal Heart 181.7±10.8 182.3±3.8*

  Rate (Beats/min)

*p<0.05

Table 5: Oil wrestlers’ 1RM measurements com-
parison of pre and post tests

Variables Pre-test   Post-test
 (n:14)     (n:14)

Shoulder Press (kg) 93.2±4.6 93.9±2.8
Leg Extansion (kg) 110.0±0.0 110.0±0.0
Triceps Press Down (kg) 86.7±11.1 91.0±6.2*

Leg Curl (kg) 72.1±13.1 78.5±12.3*

Lat Pull (kg) 94.2±17.1 98.9±14.8*

Biceps Curl (kg) 67.5±15.1 72.8±13.2*

Chest Press (kg) 108.9±17.1 114.6±15.7*

 *p<0,05

Table 6: Oil wrestlers’ sprint and endurance mea-
surements comparison of pre and post tests

Variables Pre-test   Post-test

50 m, Sprint (sn,sl) 6.99±6.3 6.50±4.1*

100 m, Sprint (sn,sl) 12.71±9.4 11.78±4.5*

200 m, Sprint (sn,sl) 30.39±9.5 29.09±7.2*

3000 m, Endurance 14.4±2.9 13.1±4.0*

  (min, sn)

*p<0.05
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DISCUSSION

Ramirez-Velez et al. (2014) identified Body
Mass as, 66.3±10.6 kg, 61.5± 71.2 kg. Rahmani et
al. (2007) identified fat percentege as 50 kg
6.9±1.9, 55 kg  9±1.2, 60 kg  10.4±2.4, 66 kg 9.7±2.2,
74 kg 10.3±2.4, 84 kg 10.1±2.6, 96 kg 11.9±2.1, 120
kg 20.1±6  kg. In similar studies, body fat (%) 8.4
(Mirzai et al. 2011), body fat (%) 7.66 ± 3.4 (Sam-
uel et al. 200), (%) 8.4 have determined. In other
studies, fat percentage pretest (%) Preseason
8.91±3.32, Midseason 8.92±2.86 Prenationals
9.62±2.09, Postseason 12.52±3.65 (Thomas et al.
2008). In a previous study, it was demonstrated
that fat percentage (FM %) pretest value of ado-
lescent male wrestlers was 8.03 (Roemmich and
Sinning 1997). In another study, FM percent of
young male wrestlers 8.4 (Silva et al. 1981) and
male wrestlers was found as 14-10 (Ransone and
Hughes 2004). This value was similar to the mean
FM percent values of the wrestlers of previous
studies percent body fat identified as 13.6±3.0.
(Ramirez-Velez et al. 2014).

Similar to the results of this study Saad (2012)
found that, heart rate resting (Beats/min)
68.67±2.46, Heart rate effort (Beats/min) 181.92±
4.42. In similar studies, male wrestlers have deter-
mined 61 beats min-1 heart rate. After the initial
anticipatory response, heart rate increases in di-
rect proportion to exercise intensity until a max-
imum heart rate is reached. Maximum heart rate
is estimated with the formula 220-age, but this is
only an estimation and not particularly accurate.
The only direct method for determining maximum
heart rate is to exercise at increasing intensities
until a plateau in heart rate is found despite the
increasing work rate (Ahmed 2012).

In similar studies, Lightweight (n=20) warm-
up 104.2±11.0 bout 189.7±9.6 bout 2 189.4±7.7
bout 3 190.6±9.1 5 min recovery 9.2±3.2. 8.8±2.2,
120.1±7.6 middleweight (n=20) warm-up
106.6±15.0 bout 1 183.9±8.7, bout 2 188.1±5.7, bout
3 188.5±7.4, 5 min recovery 122.5±6.6 heavyweight
(n=20) warm-up 106.6±12.7, bout 1 188.8±5.8, bout
2 191.0±8.0,  bout 3 189.2±8.2 5 min recovery
124.9±8.1 have been determined (Karninciae et
al. 2013). Widermans and Hagen (1982) deter-
mined, rest hearth rate 56-54-52 beats. min-1, max-
imum exercise 196-200-188 beats.min-1. Harbili et
al. (2007) determined the heart rates in active and
passive resting as 69.9±5.5 pulse/min. heart rate,
in the end of the test as 69.9±5.5 pulse/min., as
141.7±14.3 pulse/min 10 mins later for the active
resting group; the heart rates for the passive rest-

ing group as 72.5±5.6 pulse/min, in the end of
the test as 178.4±11.5 pulse/min., as 118.8±10.9
pulse/min. 10 mins. In a study on Canadian Olym-
pic free style wrestlers, found the average of the
total numbers of heart rates as a result of maxi-
mal hard training as 187±8 pulse/min (Song and
Garvie 1980). In a study about the comparisons
of the threshold values obtained from lactate
minimum test and standard incremental exercise
tests, Carter et al. (2000) registered the number
of heart rate as 167±15 pulse/min, 168±11 pulse/
min. In a study about comparing MaxVO2 and
the lactate values and two different incremental
treadmill protocol on elite athletes,  Özgur (2005)
found the maximal heart rates of the athletes as
(191.14±8.18 pulse/min).

Aydos et al. (1991) determined one maximum
repetition bench press of the basketballers as
79.5±14.0 kg, of the volleyball players as
72.0±10.2 kg, of the wrestlers as 94.2±20.1 kg, of
weightlifters as 109.5±10.3 kg. (Saad 2012).  In
similar studies bench press 1 RM 85 kg (Mirzai et
al. 2008), bench press 1RM 105 kg. (Mcguigan et
al. 2006). It has previously been shown that ab-
solute strength and power are the important com-
ponents of wrestling (Kraemer et al. 2004). In sim-
ilar studies 40 yd 4.57 s, Greco roman wrestlers
4.90 s, freestyle 5.12 s, have determined (Mirzai
et al. 2008).

CONCLUSION

Oil wrestlers are applied to the camp period
of intensive training to be (have) effective fea-
tures that combine one-way instead of training
is important for the development of all features
were observed. Training program can be provid-
ed as a model.

RECOMMENDATIONS

Performance of Oil Wrestlers are influenced
by many factors. We think that continuation in
strength training will be beneficial, especially
intended for arm, abdomen and quadriceps ar-
eas in strength trainings. Planning the endur-
ance trainings two months in advance can be
efficacious for neurologic adaptation.
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