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ÖZ E T

Bu araştırmanın amacı, Amerikan kolej futbol 

oyuncularının dominant el kavrama kuvvetle-

ri ile üst beden kuvvetlerini karşılaştırarak, el kav-

rama kuvvetlerinin üst beden kuvvetlerini tahmin 

etmede kullanılıp kullanılmayacağını incelemektir. 

Kırk bir II. Küme Amerikan Milli Kolej Atletik Birli-

ği futbol oyuncuları (24 savunma ve 17 hücum oyun-

cusu) bu çalışmaya katılmıştır. Katılımcıların kavra-

ma kuvvetlerini belirleyebilmek için bir el kavrama 

dinamometresinden ve üst beden kuvvetinin tespi-

ti için bir tekrarlı maksimum bench press testinden 

(1RM) yararlanılmıştır. Testlerin uygulama aşama-

sında katılımcıların herhangi bir ciddi sağlık sorun-

ları ve sakatlanma problemleri olmamıştır. El kav-

rama kuvveti ve 1RM bench press arasındaki ilişki-

nin belirlenmesinde Pearson Product Correlation ve 

Simple Regression analizleri kullanılmış, oyuncula-

rın pozisyonlarına göre kuvvetlerinde farklılık olup 

olmadığı ANOVA ile belirlenmiştir. İstatistik ana-

lizlerinde futbol oyuncularının kaldırdıkları ağırlık-

A B S T R AC T

The purpose of this study was to investigate if the 

grip strength could be used to predict upper body 

strength of college football players through comparing 

dominant grip strength and upper body strength of col-

lege football players. Forty-one Division II National Col-

legiate Athletic Association football players (24 defen-

sive players and 17 offensive players) participated in the 

present study. A grip strength dynamometer was used 

to measure grip strength of football players and the 

one-repetition maximum (1RM) bench press was used to 

measure participants’ upper body strength. Each play-

er had undergone a minimum of eight weeks of heavy 

resistance training during the winter off-season con-

ditioning program prior to measurement. None of the 

participants had a serious pre-existing injury that could 

hinder their performance throughout the study, and 

participants in the study had the ability to understand 

and perform bench press and grip strength tests. The 

Pearson product-moment coefficients of correlation 

and a simple regression were computed to determine 
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INTRODUCTION
Strength is one of the most important ingredi-

ents of playing success (Bompa, 1996; Wilson, 

1994) and strength training is a critical part 

of athletic preparation because an organized 

program can lead to development of muscular 

strength of athletes (Fleck and Kraemer, 1997).

Many sports require athletes to have high le-

vels of muscular strength (Wilson, 1994). The as-Wilson, 1994). The as-). The as-

sessment of strength, therefore, is recognized 

by coaches as necessary for evaluation of foot-

ball players’ athletic potential. The assessment of 

strength must be accurate. Accurate assessment 

of strength is especially fundamental for both oc-

cupational functional capacity evaluation and app-

ropriate athletic and rehabilitation exercise presc-

ription (Brown and Weir, 2001).

Strength is normally measured by the maximal 

amount of weight an individual can move in one 

repetition of a movement or in one isometric con-

traction (Baechle, 1994). To compare the strength 

of athletes, the relative strength, however, is usu-however, is usu- is usu-

ally calculated (Zatsiorsky, 1995). Football requ-

ires a solid, unshakeable foundation of strength. 

Not only you must be strong enough to move your 

own body weight, you have got to be able to do it 

quickly. Therefore, relative strength is an impor-

tant quality to develop for increased power and 

speed. Notably, evidence from a number of dif-

ferent types of research as well as observational 

data indicates that relative strength is strongly 

related to sports performances that rely on spe-

ed and motor skills (Fry et al., 1991). Furthermore, 

examining strength differences among player po-

sitions will be useful for coaches, athletic trainers, 

and fitness professionals. Barker et al. (1993), for 

example, studied a Division I AA university foot-

ball team and divided the players into starters and 

non-starters. Based on the 1 RM squat, normalized 

by body mass, Barker et al. (1993) statistically di-

vided the team into 3 relative strength group le-

vels: high, moderate and low. A continuum is evi-

dent as stronger players also had higher vertical 

jumps compared to moderate- and low-level rela-

tive strength groups.

It has been shown that relative upper body 

strength scores of defensive college football pla-

yers are greater than those of offensive players 

(Agbuga et al., 2009; Berg et al., 1990).

Although there are other kind of tests which 

measure upper body strength like push ups or dy-

namometer, the one repetition maximum (1RM) is 

the most popular way to assess dynamic strength 

and most used field test for evaluating muscular 

strength (Bryzcki, 1993). Measuring 1RM provides 

lar kendi beden ağırlıklarına bölünmek suretiyle elde 

edilen rölatif kuvvet sonuçları kullanılmıştır. Bu araş-

tırmanın sonucu, el kavrama kuvvetinin, 1RM bench 

press kuvvet testi kullanılarak elde edilen üst beden 

kuvvetini tahmin etmede yeterli olmadığını göster-

miştir (β = .248, p = .118).

Anahtar Kelimeler

Üst beden kuvveti, El kavrama kuvveti, Kuvvet testleri, 
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relationship between 1RM bench press and grip strength. 

One-way analyses of variance (ANOVA) were conducted 

to test the differences in upper body and grip strength 

among offensive and defensive college football players 

and their player positions by using their relative strength. 

Notably, strength scores were divided by body weights to 

express bench press and grip strength relative to weight. 

The results of this study showed that grip strength test 

did not predict the upper body strength of college foot-

ball players when we used the 1RM bench press strength 

test as a standard test to measure upper body strength of 

players (β = .248, p = .118).
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a trial-and-error method of manipulating the load 

until a maximal effort is achieved (Kuramoto and 

Payne, 1995). However, this can be time consu-). However, this can be time consu-

ming and may increase the possibility of injury inc-

luding fractures, torn ligaments, and the growth 

plates of young participants (Mayhew et al., 1999). 

As a result, many coaches and strength specialists 

have applied submaximal testing to estimate the 

1RM strength in the bench press. Although per-per-

forming 1RM bench press is a commonly used pro- 1RM bench press is a commonly used pro-commonly used pro- used pro-

cedure, there have been other methods and other 

muscle groups employed to predict the 1RM.

In many sports like wrestling, tennis, badmin-

ton, football, basketball, handball, and baseball, 

some degree of grip strength is necessary to be 

successful in preventing injuries. For American fo-

otball players, for example, Turbeville et al. (2003) 

indicated that significantly more injuries occur-

red to the upper body than to the lower body (61% 

versus 39%, respectively, p < 0.05). Injuries to the 

arm, wrist, and hand accounted for 67% (26 of 39) 

of the upper body injuries. The strength of ones 

grip plays a key role in injury prevention and ove-

rall strength development (Budoff, 2004; Fry et al., 

2006; Tietjen-Smith et al., 2005). Measurement of 

grip strength can also be an important component 

in body strength evaluation and can provide us a 

quick assessment of athlete’s upper body strength. 

Grip strength is correlated with the strength of the 

upper extremity, general body strength and some 

anthropometric measurements (Rantanen, 1992) 

and therefore is often accepted as an objective 

measure of upper extremity function (Balogun et 

al., 1991; Bohannon, 1997). The most common met-

hod of assessment for grip strength is the use of 

a handheld dynamometer. Handheld grip strength 

dynamometry is used to measure the muscular 

force generated by flexor mechanism of the hand 

and forearm. While running, blocking, tackling, and 

kicking are the major portions of the game, catc-

hing and carrying the ball is becoming increasingly 

important, so grip strength tends to be one of the 

most neglected aspects of strength training in 

American football.

Grip strength has been thought of as a pos-

sible predictor of overall body strength, but little 

if any research that correlated the two was found. 

Caterisano et al. (2001), for example, found that 

grip strength correlated with a 1RM bench press 

in untrained and trained college age males and 

females. The correlation was high (r=0.76 males, 

r=0.74 females) between the grip strength and the 

bench press 1RM in the untrained male and female 

groups. The correlation between the grip strength 

and the bench press 1RM, however, was lower in 

the trained male and female athletes (r values as 

follows: 0.65 for the power lifters, 0.56 for the 

women’s soccer, 0.44 for the football players). Re-

sults from this study imply that the existence of a 

significant correlation between grip strength and 

1-RM bench press depends on the type of resistan-

ce training typical of the individual being tested. 

Tietjen-Smith et al. (2005) also found a direct cor-

relation in grip strength and overall body strength 

in old females. Moreover, Fry et al. (2006) found a 

correlation between grip strength and performan-

ce in American Men Junior Weightlifting. More 

studies, however, are necessary for other sports 

and populations. Therefore, the purpose of this 

study, specifically, were (1) to investigate if the 

grip strength could be used to predict upper body 

strength of college football players and (2) to com-

pare grip strength and upper body strength of col-

lege football players according to their positions in 

the football field.

METHOD
Participants: Forty-one Division II National 

Collegiate Athletic Association (NCAA) college 

football players participated in the present 

study. Participants were informed of the ex-Participants were informed of the ex-

perimental risks and signed an informed con-

sent prior to the investigation.  The investigati-

on was approved by an Institutional Review Bo-

ard for use of Human subjects.   Participants’ 

ages range from 18 to 30 years with a mean of 

20.58 (SD = 2.07). There were 9 defensive line-

men, 7 offensive linemen, 8 defensive backs, 7 

line backers, 4 receivers, 3 offensive backs, 2 

tight ends, and 1 quarter back. Players’ weight 

ranged from 70.20 to 152.80 kg with a mean of 

101.76 kg (SD= 22.64). Their height ranged from 
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163.83 to 207.65 cm with a mean of 182.83 cm 

(SD = 9.12). None of the participants had a se- = 9.12). None of the participants had a se-None of the participants had a se-

rious pre-existing injury that could hinder the-

ir performance throughout the study, and par-

ticipants in the study had the ability to unders-

tand and perform bench press and grip strength 

tests. Participants were experienced with we-

ight lifting programs prior to the date of bench 

press test.

Procedures: Each player had undergone a 

minimum of 8 weeks of heavy resistance training 

during the winter off-season conditioning prog-

ram prior to measurement. The off-season prog-

ram focused on low repetitions and heavy lo-

ads and emphasized a periodized methodology 

for core exercises such as the bench press, squ-

ats, deadlifts, and push presses. Participants were 

measured the week following the last workout of 

the cycle to allow sufficient recovery to achieve 

peak performance. All tests were administered 

between 2 and 5 pm within one week. Each par-

ticipant completed all tests in the following order: 

grip strength test and 1RM bench press test. Each 

participant was required to rest 3 to 10 minutes 

between tests (Slovak, 1996).

Each participant’s weight and height were 

measured. For height, Novel Products INC., Pat # 

DES 290237 stadiometer (accurate to  1 mm) and 

for weight, TANITA BWB-G27A Class III scale (accu-

rate to  0.1kg) was used. These instruments are 

certified by their manufacturers.

Grip strength was measured according to 

standardized procedures (Guy et al., 1996). A grip 

strength dynamometer (Stoelting Co, Wood Dale, 

IL, USA) was used to measure grip strength of 

football players (accurate to  0,5kg). During the 

test, they stood with the hand to be tested first at 

their side, away from their body. The dynamom-

eter was in line with their forearm and hold at the 

level of their thigh. Then, they squeezed the dyna-

mometer as hard as possible without moving their 

arm; exhale as they squeezed. During the test, 

they were not let the dynamometer touch their 

body or any other object. They performed two tri-

als with dominant hand. They rested for about a 

minute between trials. Finally, they were recorded 

the scores for dominant hand to the nearest kilo-

gram. The criterion measure was the best score 

of the two trials of the mean of dominant hand for 

grip strength.

The one-repetition maximum (1RM) was used 

to measure participants’ upper body strength. 

This test requires the individual to lift the heavi-

est resistance possible one time through a full 

range of motion (Mayhew et al., 2001). In this test, 

each participant was required to follow a general 

warm up prior to testing by jogging a quarter mile 

and stretching upper and lower extremities. They 

were also allowed a warm-up that consisted of 

performing the bench press using light weights 

of approximately 50 % to 75% of estimated 1RM 

based on off season. A standard Olympic bar and 

plates were used for all lifts, and the player used 

a grip that was slightly wider (approximately 20-

30 cm.) than shoulder width (Mayhew et al., 1999). 

The participants were in the supine position with 

their feet on the floor and buttocks on the bench 

during lifting. The participant then lowered the 

bar in a controlled manner and returned the bar 

to the starting position. The arms were required 

to extend fully on each repetition. The bar could 

not rest on the chest or with arms fully extended 

for more than two seconds (McGee and Burkett, 

2003). After each successful 1RM attempt, the 

participants were encouraged to add between 5 

(2.27 kg) and 10 pounds (4.54 kg), depending on 

the degree of difficulty of the previous lift. Each 

participant was required to find his 1RM between 2 

and 7 attempts, with 3 to 10 minutes rest between 

attempts (Slovak, 1996). The greatest weight lifted 

for each participant was recorded as the 1RM. Rel-

ative strength was determined by squeezing the 

dynamometer and taking the weight lifted and di-

vided by body weight for each individual, respec-

tively.

Data Analysis: Four main statistical analy-

ses were conducted. First, descriptive statistics 

were conducted to provide general characteris-

tics of participants. Second, the Pearson product-

moment coefficients of correlation were compu-

ted to determine relationship between 1RM and 

grip strength. Third, a simple regression was con-
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ducted to further examine such relationship. Grip 

strength served as a predictor variable and 1RM 

served as a criterion variable. Finally, one-way 

analyses of variance (ANOVA) were conducted 

to test the differences in upper body strength 

among offensive and defensive college football 

players and their player positions (offensive line-

men versus defensive linemen as a group and 

offensive backs and receivers versus defensive 

backs as another group) by using their relative 

strength. One-way analyses of variance (ANOVA) 

were also conducted to test the differences in 

grip strength among offensive and defensive col-

lege football players and their player positions 

(offensive linemen versus defensive linemen as a 

group and offensive backs and receivers versus 

defensive backs as another group) by using their 

relative strength. Notably, strength scores were 

divided by body weights to express bench press 

and grip strength relative to weight.

RESULTS
In this study, there were 24 defensive players 

and 17 offensive players for 1RM test. 1RM scores 

ranged from 83.99 to 183.87 kg with a mean of 

123.90 + 23.81 kg (see Table 1). As can be seen 

in Table 1, for an alpha level of .05, pearson 

product-moment analyses revealed no signifi-

cant correlation between football players’ grip 

strength and their 1RM (r = .248). Simple regres-

sion analysis also indicated that grip strength 

did not emerge as a significant predictor of up-

per body strength (β = .248, p = .118). The pre-

dictor explained 60% of variance in 1RM. One-

way ANOVA was used to compare the groups 

and the scores are expressed relative to body 

weight. The results of statistics (see Table 2) 

showed that there was no significant difference 

between defensive players and offensive play-

ers’ grip strength (F (1,39) = .85, p = .36, Eta-

squared = .02) when scores are expressed rela-

Table 2. The relative upper body strength and grip strength of offensive and defensive football players

1RM Bench PressTest (kg)

Player Position Mean SD F p Eta-Squared

Offensive (n = 17) 1.14 .25
6.96 .01 .15

Defensive (n = 24) 1.33 .21

Offensive Linemen (n = 7) .99 .21

6.05 .03 .30Defensive Linemen (n = 9) 1.26 .23

Offensive Backs & Receivers (n = 7 ) 1.30 .20

1.09 .31 .08Defensive Backs (n = 8) 1.42 .23

Grip Strength Test (kg)

Offensive (n = 17) .56 .11

.85 .36 .02Defensive (n = 24) .59 .12

Offensive Linemen (n = 7) .52 .06

.10 .75 .01Defensive Linemen (n = 9) .50 .08

Offensive Backs & Receivers (n = 7) .62 .10
2.87 .11 .18

Defensive Backs (n = 8) .71 .10

Table 1. Means and standard deviation of football players’ 1RM bench press and grip strength

Variables n Mean SD

1RM Bench Press (kg) 41 123.90 23.81

Grip Strength (kg) 41 57.21 8.93
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tive to body weight. When their player positions 

in the field were statistically analyzed, no signif-

icant difference was found between defensive 

linemen and offensive linemen (F (1, 14) = .10, p 

= .75, Eta-squared = .01) and also no significant 

difference was found between defensive and of-

fensive backs in grip strength (F (1, 13) = 2.87, p 

= .11, Eta-squared = .18). However, the 1RM test 

results showed that defensive players were 

stronger than offensive players when scores 

were expressed relative to body weight (F (1, 39) 

= 6.96, p = .01, Eta-squared = .15). Similarly, de-

fensive linemen scored significantly higher than 

offensive linemen (F (1, 14) = 6.05, p = .03, Eta-

squared = .30) in 1RM. Lastly, one-way analysis 

of variance results showed that offensive backs 

and receivers did not significantly differ from 

defensive backs in strength as measured by 1RM 

(F (1, 13) = 1.09, p = .31, Eta-squared = .08

DISCUSSION AND CONCLUSION
Although there are several researches exami-

ning the grip strength of athletes (Giardina et 

al.,1997; Fry et al., 2006; Tietjen-Smith et al., 

2005), the relationship between grip strength 

and upper body performance has not been cle-

arly explained. Therefore, the purpose of this 

study, specifically, were (1) to investigate if the 

grip strength could be used to predict upper 

body strength of college football players and 

(2) to compare grip strength and upper body 

strength of college football players according to 

their positions in the football field.

Strength training is an important part of a 

physical training program. A fair assessment of 

muscular strength can be determined by a variety 

of strength tests. Athletes’ upper body strength 

is usually measured by the maximum amount of 

weight that can be lifted in one repetition maxi-

mum, or a given number of repetitions using free 

weights or resistance machine. Measurement of 

grip strength, however, can be an important part 

in muscular strength assessment by providing a 

quick estimation of athletes’ upper body strength.

The results of this study showed that grip 

strength test did not predict the upper body 

strength of college football players when we used 

the 1RM strength test as a standard test to mea-

sure upper body strength of players. This result is 

not consistent with some studies (Tietjen-Smith et 

al., 2005; Fry et al., 2006) indicating a direct cor-Fry et al., 2006) indicating a direct cor-indicating a direct cor-direct cor-

relation in grip strength and upper body strength 

and somewhat consistent with the study by Cate-

risano et al. (2001) reporting low correlation bet-

ween the grip strength and the bench press 1RM in 

the trained male and female athletes. On the other 

hand, Caterisano et al. (2001) found a high correla-Caterisano et al. (2001) found a high correla-

tion between the grip strength and the bench press 

1RM in the untrained male and female groups.

Moreover, one reason for the inconsistency 

that can be Tietjen-Smith et al. (2005) examined 

the relationship between grip strength and ove-grip strength and ove-

rall body strength among old females. This study, 

however, examined young American college foot-

ball players’ both upper body and grip strength. 

As Caterisano et al. (2001) indicated that the exis-

tence of a significant correlation between grip 

strength and 1-RM bench press may depend on the 

type of resistance training typical of the individu-

al being tested. Notably, the current study serves 

one of the few studies to examine young college 

football players’ upper body and grip strength. A 

similar study, however, should be performed with 

a larger number of participants. Then, the results 

of a study of this type could possibly be more ac-

curate in determining the relationship between 

grip strength and1RM.

Although the present study seems to cover 

a widely studied area for understanding college 

football players’ upper body strength, it specifi-

cally examined the upper body strength and grip 

strength of college football offensive and defen-

sive players. There was no significant difference 

between defensive players and offensive players’ 

grip strength when scores are expressed relative 

to body weight, although defensive college play-

ers were stronger than offensive football players 

when 1RM scores are expressed to relative body 

weight. Defensive linemen were stronger than of-

fensive linemen according to the 1RM when scores 

are expressed to relative body weight. However, 

no significant difference was found between 
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defensive linemen and offensive linemen’s grip 

strength scores. This study also found that defen-

sive backs were similar in strength with offensive 

backs and offensive receivers in terms of the actu-

al 1RM when scores are expressed to relative body 

weight. The findings of the current study are con-The findings of the current study are con-

sistent with the study of Berg et al. (1990) repor-

ting strength differences between offensive and 

defensive college football players. The conclusi-

on of the authors was that the defense was stron-

ger when their scores were expressed relative to 

body weight. However, no significant difference 

was found between defensive and offensive backs 

in grip strength.

The current study indicates that both tests’ 

applicability may not be identical for athletes. 

Therefore, coaches, athletic trainers, and fitness 

professionals in evaluating strength and plan-

ning resistance training programs should be ca-

reful about the accuracy of predicted 1RM’s by 

using grip strength test. Coaches, on the other 

hand, can apply more appropriate and effective 

strength training strategies to improve their play-

ers’ needs by knowing the grip strength and upper 

body strength differences among player positions 

although this study found that grip strength test 

results did not have the same trends with the 1RM 

test. Because the present study is one of the few 

studies to examine relationships between grip 

strength and upper body strength in a college fo-

otball setting, more research is needed to confirm 

or refute this finding.
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