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COMPARING THE PHYSIOLOGICAL CHARACTERISTICS OF HIGH

SCHOOL FOOTBALL PLAYERS BASED ON AGE AND POSITION PLAYED

CHAPTER I

INTRODUCTION TO THE STUDY

A common goal of successful football programs at any level is to identify 

football players who possess a high level of football playing ability (FPA) (3,11, 

13, 20 ,27 ,32). FPA is a construct made up of many different skills and is not 

always easily identified (32). Research, however, has clearly indicated that the 

football players with a high level of FPA on a team possess a great degree of one 

or more of the following: speed, strength, leanness, power, or agility (3, 6, 9 ,10 , 

1 1 ,1 4 ,1 5 ,2 7 , 32). These physical attributes can be quickly and easily measured 

through objective performance tests (OPT) (3 ,6 , 9 ,1 0 ,1 1 ,1 3 ,1 4 ,1 5 ,2 0 ,2 2 ,2 4 ,2 7 , 

32,39). Performance on OPT, therefore, can be used to predict FPA. Although 

the development of OPT to accurately predict FPA by
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position and level of play is in its infancy, studies have clearly identified a 

relationships between FPA (as determined by starting status, coaches rank, draft 

position, or team ranking) and performance on such OPT as body size and 

composition (3 ,1 0 ,1 1 ,1 4 ,2 7 ), 1-repetition maximum (RM) bench press (9 ,1 0 ,1 8 , 

32), 225-lb bench press (27), the vertical jump (VJ) (6, 9 ,1 0 ,1 5 ,1 8 ,2 7 , 32), SLJ (27), 

the 10-yard sprint (27), the 40-yard sprint (1 0 ,1 1 ,1 5 ,2 7 ), and the 20-yard shuttle 

(15, 27,32). Using a battery of OPT can, therefore, be important in assisting 

coaches in predicting player's FPA, identifying player's strengths and 

weaknesses for the development of individualized training programs, identify 

the position(s) for which a player is best suited, and determining a player's level 

of readiness to play (3, 6 ,1 0 ,1 1 ,2 7 ,3 2 , 39). Indeed, the use of OPT shows 

promise, however, only limited descriptive information exists addressing the 

value in using OPT to evaluate football players at the high school level (22,39). 

Therefore, the purposes of this study were to measure the body size and 

composition, muscular strength, speed, agility, and leg power of 14 to 19 year old 

high school football players and to compare the performance on OPT by position 

and age.



CHAPTER II

METHODS

Subjects

During spring and summer of 2003 and spring of 2004,60 volunteers, 

recruited from eight area high school football programs in Central Texas, were 

tested. After a detailed description of the procedures was provided, written 

consent was obtained from a parent/guardian and written assent was obtained 

from the football players under the age of 18. The University's Institutional 

Review Board has approved this study.

Instrumentation

A calibrated physician scale (Detecto Scale Co., Jericho, NY) was used to 

obtain height and weight, and Lange calipers (Cambridge, MD) were used to 

measure skinfold thickness. A Vertec™ (Sports Imports, Columbus, OH) was 

used to measure VJ and a SLJ mat (Sports Books
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Publisher, Toronto, Canada) was used to measure SLJ. A barbell weight 

bench was used to measure muscular strength. Timing gates (Brower Timing 

Systems Speedtrap 2, Draper, UT) and electronic stop-watches (Accusplit 601X, 

Cranston, RI) were used to measure speed and agility. All test administrators 

were trained on how to use the equipment prior to the assessment of the football 

players.

Test Procedures

Anthropometries. All anthropometric measurements were taken prior to 

performance testing. Height and weight were measured with the football 

players in exercise clothes but without shoes. Body composition was assessed 

using a three-site (triceps, abdomen, and thigh) sum of skinfold protocol (20). 

Body size and composition measurements were taken by an experienced test 

administrator, previously trained according to the ACSM standards for body 

composition assessment (2).

Anaerobic power. Vertical leg power was assessed using the VJ protocol as 

described by the National Strength and Conditioning Association (NSCA) (5). 

Briefly, standing reach was established by having the athlete stand side-on to the 

apparatus reaching with his dominant hand and displacing as many vanes as 

possible while his feet remained flat on the ground. Then, the athlete jumped as
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high as possible using an arm swing and a counter movement. At the peak of his 

jump, he moves as many vanes as possible. VJ was recorded to the nearest 0.5 in. 

The athlete's best of 3 trials was used for data analysis.

Horizontal leg power was assessed using SLJ. The athlete stood behind a 

marked line, with feet comfortably apart. Then, he jumped forward as far as 

possible (a counter movement and arm swing were allowed immediately prior to 

take off). The athlete's best of 3 trials was recorded to the nearest 0.5 in.

Upper Body Strength. Upper body muscular strength was measured using 

a bench press repetition-to-fatigue test. The athlete performed the bench press 

with one of two absolute loads. Football players that were 14-16 years of age 

lifted 155 pounds and football players 17-19 years of age lifted 185 pounds. After 

performing a warm-up set, the athlete was given at least 3 minutes to rest prior 

to performing the actual test. The athlete lied down on the bench with his feet flat 

on the ground, with hands grasping the bar slightly wider then shoulder width 

apart. A satisfactory lift entailed that the athlete pushed the bar vertically to the 

point where the elbows were fully extended and then, in a controlled manner, 

lowered the barbell to the chest, without resting it on the chest. The athlete was 

required to maintain a continuous motion throughout the entire lift or the 

repetition did not count. Each athlete was given one attempt and the highest 

number of repetitions completed at the designated weight was recorded.
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Speed. The 40-yd sprint was used to assess speed. The test was 

administered on a flat grassy surface, and thus, the football players were allowed 

to use football cleats. The start and finish were marked by two cones as well as 

by a 1-inch painted line. Starting position was a 3-point stance with the front foot 

up to the starting line, without any body part crossing the line. Once the subject 

was ready to begin the test, he placed his hand on the starting pad of the 

electronic timer and was asked to pause for at least 2 seconds in order for the 

timer to set. After the electronic timer was set (confirmed by one beep), the 

subject proceeded with the sprint when he was ready. Three timers using stop 

watches and one electronic timer recorded the time to the nearest 0.01 second. 

The stopwatches were started on the athlete's first movement and were stopped 

as the athlete's torso crossed die finish line. Hand-timers were asked to begin 

and stop the hand-help stopwatches with their index fingers. The best electronic 

time and the best average hand time of two trials were used for data analysis.

Agility. The pro-agility run, also known as the 20-yd shuttle run, was used 

to assess agility. The test was administered on a flat grassy surface, and thus, the 

football players were allowed to use football cleats. Starting position was a 2- 

point stance straddling the 5-yard line marking the starting and finishing lines. 

Once athlete was ready to begin the test, he placed his foot on the starting pad of 

the electronic timer and was asked to pause for at least 2 seconds in order for the
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timer to set. After the electronic timer was set (confirmed by a constant beep), the 

athlete pivoted and sprinted as fast as he could to his left to the 10-yd line, 

touching the line with his hand. Then, the athlete reversed direction and ran to 

the goal line, touching the line with his hand and completed the test by sprinting 

back through the electronic timing gate. Three timers using stop watches and 

one electronic timer recorded the time to the nearest 0.01 second. The 

stopwatches were started on the athlete's first movement and were stopped as 

the athlete's torso crossed the finish line. Hand-timers were asked to begin and 

stop the hand-help stopwatches with their index fingers. The best electronic time 

and the best average hand time of two trials were used for data analysis.

Statistical Analysis

To determine the physiological characteristics of high school football 

players based on age and position played, sixty high school football players (n = 

60) were recruited from various Texas high school football programs. They were 

measured for height, body mass, body composition, muscular power, muscular 

strength, speed and agility. Descriptive statistics (mean ± standard deviation) 

were calculated for each variable and compared to previously reported 

descriptive statistics of college and professional football players. One-way



ANOVA was used to determine any differences between age groups and

positions played.



CHAPTER III

RESULTS

There were 60 male high school football players that participated in the 

study. After data screening for positions played, many football players were 

found to play multiple positions. Because this is a common occurrence in high 

school football, some football players were used in two or three positions. After 

data screening for age grouping, the final sample included 60 males (1 in the 13- 

year old group, 7 in the 14-year old group, 12 in the 15-year old group, 16 in the 

16-year old group, 22 in the 17-year old group, and 2 in the 18-year old group).

Table 1 reports the descriptive statistics for the football players' physical 

characteristics according to position. Table 2 reports the descriptive statistics for 

the football players' performance on selected OPT according to position. One

way ANOVA did reveal significant differences between positions played, 

however due to the nature of the each position, the differences between backs 

(i.e., quarterbacks, running backs, wide receivers, defensive backs) and linemen 

(i.e., offensive linemen and defensive linemen) are expected. For example, using 

the Bonferroni adjustment, post-hoc tests revealed that offensive linemen (OL)

9
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were heavier, had a higher percentage of body fat (%BF), had a lower VJ score, 

and were slower than both the wide receivers (WR) and defensive backs (DB). 

Defensive linemen (DL) however, were only found to be heavier and have a 

higher BF than the DB. All other significant differences are described in Table 1 

and 2.

I



Descriptive Statistics (mean ± SD) for Body Size and Composition in High School Football Players According to Position
Table 1

Variables (N) Height (in) W eight (lb) Body Fat (%)

Total 59 67.98 ± 3 .14 184.77 ± 38 37 12.05 ± 7.57

QB 6 68.21 ± 5.05 151.92 ± 13.57 a 7.49 ± 2  37 e

RB 4 67.75 ± 1.17 165.88 ±26.55 6.91 ± 5  0 8 f

FB 6 66.83 ± 2 .58 193.29 ± 2 1 1 8 17.41 ± 6 .5 7

W R 9 68.36 ± 2 .96 157.06 ± 14.25 b
4  9 6 ±  1.46b'g 

(n=8)

TE 7 69.61 ± 1.97 186.86 ± 2 8  82 9.58 ±3 .23

OL 15 68.90 ± 3 .00 " 213.08 ± 45.72 a'b'c 17.24 ± 8.12 b'c

DL 9 67.69 ± 2 .9 7 210 69 ± 3 4  76 d 19.57 ± 8 .04  ̂ 6

DE 8 70.06 ±1.41 198.16 ± 30 .47 12.39 ± 6 .6 7

LB 10 65.45 ± 2  73 173.38 ±25.96 12.03 ± 5 .9 7

DB 9 67.53 ± 3 .15 155.47 ± 1 2  43 c'd 5.85 ± 1.861

a Significant differences were observed between QB and OL (p < 05) ^Significant differences were observed between DL and DB (p < .05) ¿Significant differences were observed between WR and DL (p < 05) 
b Significant differences were observed between WR and OL (p < 05) ‘Significant differences were observed between QB and DL (p < 05)
‘Significant differences were observed between OL and DB (p < 05) /Significant differences were observed between RB and DL (p < 05)



Descriptive Statistics (mean ± SD) for High School Football Players Grouped by Position
Table 2

Variables (N)
Standing Long Vertical Jump 20-yd Shuttle 20-yd Shuttle 40-yd Sprint 40-yd Sprint

Jump (in) (in) (electronic) (hand) (electronic) (hand)

Total 59 89.10 ±12.77 20.53 ± 4.98 5.07 ±0.58 5.19 ± 0.56 5.56 ± 0.55 5.35 ± 0.57

QB 6 89.92 ±10.63 20.17 ± 3.19
5.17 ±0.45 

(n=5)
5.28 ±0.48  

(n-5)
5.63 ± 0.46 

(n=5)
5.46 ± 0.45 

(n=5)

RB 4 97.66 ± 9.33 23.25 ± 5.61 4.98 ± 0.52 5.12 ± 0.49 5.14 ± 0.34 4.96 ± 0.42

FB 6 82.67 ±14.22 18.17 ± 6.22
5.20 ± 0.66 

(n=5)
5.28 ±0.56  

(n=5)
5.73 ± 0.79 

(n=5)
5.51 ± 0.85 

(n=5)

WR 9 100.28 ±9 .64^ 24.75 ± 4.99a 4.84 ± 0.68 4.97 ±0.63 5.14 ± 0.27a 4.90 ± 0.27a
(n=8) (n=8) (n=8) (n=8) (n=8) (n=8)

TE 7 94.73 ± 10.94 23.29 ± 4.30 4.67 ± 0.46e 4.83 ± 0.46e 5.35 ± 0.48 5.17 ±0.47

OL 15 80.94 ± 12.08a 17.39 ± 4.05 ̂ 5.62 ± 0.44e 5.75 ± 0.49e 5.95 ± 0.61 a'd 5.75 ± 0.63 ̂
(n=13) (n=14) (n=8) (n=8) (n=13) (n=13)

DL 9 82.51 ± 13.83 b-c 18.88 ± 5.52 5.33 ± 0.56 5.45 ± 0.51 5.87 ±0.69 5.68 ± 0.66
(n=8) (n=8) (n=7) (n=7) (n=8) (n=8)

DE 8 93.69 ± 7.77 
(n=7)

21.81 ± 3.01 4.88 ± 0.48 4.99 ± 0.49 5.42 ± 0.30 5.23 ± 0.35

LB 10 83.34 ±14.91 18.44 ± 4.25 5.19 ± 0.44 5.29 ± 0.40 5.67 ±0.50 5.41 ± 0.54
(n=9) (n=9) (n=7) (n=7) (n=7) (n=7)

DB 9 98.04 ± 6.68c 23.94 ± 3.49 d 4.99 ± 0.43 
(n=8)

5.06 ± 0.39 
(n=8)

5.19 ± 0.24 d 4.92 ± 0.27 d

a Significant differences were observed between WR and OL (p < 05) "Significant differences were observed between DL and DB (p < 05) "Significant differences were observed between TE and OL (p < .05) 
^Significant differences were observed between WR and DL (p < 05) ^Significant differences were observed between OL and DB (p < 05)
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Table 3 reports the descriptive statistics for the football players' physical 

characteristics according to age. One-way ANOVA revealed no significant 

differences between height and age, weight and age, and %BF age at p > .05. 

Table 4 reports the descriptive statistics for the football players' performance on 

selected OPT according to age. Significant differences were found for both SLJ 

and VJ between the following age groups: 14 and 15 year olds, 14 and 16 year 

olds, 14 and 17 year olds. In addition, significant differences were found for 

electronic times for the 20-yd shuttle between 14 and 17 year olds, for the average 

hand-held 20-yd shuttle times between 14 and 16 years old as well as 14 and 17 

year olds, for the mean electronic and hand-held 40-yd sprint times and the 

following 14 and 15 year olds, 14 and 16 year olds, and 14 and 17 year olds (p <

.05).



Table 3

Descriptive Statistics (mean ± SD) for High School Football Players Grouped by Age

Variables - (N) Height (in) Weight (lbs) Body Fat (%)

Age 13 1 65.50 182.00 24.19

Age 14 7 66.14 ± 3.30 168.07 ±28.67 16.21 ± 8.50

Age 15 12 67.21 ±4.01 170.65 ±41.44 11.28 ±10.00

Age 16 16 68.23± 3.12 184.36 ± 32.95 10.57 ±5.98

Age 17 22 68.83 ±2.43 197.26± 39.92 11.47 ±6.59

Age 18 2 69.00 ± 3.54 195.25 ± 72.48 16.58
(n=l)



Table 4

Descriptive Statistics (mean + SD) for High School Football Players Grouped by Age.

Variables (N)
Standing Long Vertical Jump 20-yd Shuttle 20-yd Shuttle 40-yd Sprint 40-yd Sprint Bench Press

Jump (in) (in) (electronic) (hand) (electronic) (hand) (reps-to-fatigue)

Age 13 1 64.50 10.50 6.10 6.07 7.13 7.02 -

Age 14 rj 69.33 ± 11.10 a'b'c 13.83 ± 3.88 a'b'c 5.78 ± 0.43c 5.92 ± 0.49 b'c 6.48 ± 0.67 ̂ 6.29 ± 0.65 a'b'c 2.00 ± 4.47 a-b/
(n=6) (n=6) (n=5) (n=5) (n=5) (n=5) (n=5)

Age 15 12
89.36 ± 9.78a 20.14 ± 4.25a 5.10 ± 0.56 5.23 ± 0.55 5.53 ± 0.33a 5.33 ± 0.37a 8.38 ± 7.05a

(n=ll) (n=ll) (n=9) (n=9) (n=9) (n=9) (n=8)

Age 16 16
91.86 ± 9.20b 

(n=15)
21.78 ± 3.79 b

5.05 ± 0.61 
(n=13)

5.14 ± 0.55 b 
(n=13)

5.46 ± 0.32 b 
(n=15)

5.21 ± 0.34 b 
(n=15)

12.00 ± 6.70 b 
(n=10)

Age 17 22 93.14 ± 11.31c 22.07 ± 4.72c
4.83 ± 0.42c 

(n=19)
4.96 ± 0.40c 

(n=19)
5.36 ± 0.41c 5.17 + 0.45c

12.08 ±7.48 
(n=13)

Age 18 2 99.00 21.00 - -
5.34
(n=l)

5.28
(n=l)

14.00
(n=l)

Note: The 14,15, and 16 year old group used 155 lbs for the bench press. The 17 and 18 year old group used 185 lbs 
for the bench press.

a Significant differences were observed between 14 and 15-year-old football players (p < .05). 
h Significant differences were observed between 14 and 16-year-old football players (p < .05). 
c Significant differences were observed between 14 and 17-year-old football players (p < .05).



16

Using the Bonferroni adjustment, post-hoc tests revealed that the 14-year 

old group, on average had a 22% lower SLJ score than the 15-year old group, a 

25% lower SLJ score than the 16-year old group and a 26% lower SLJ score than 

die 17-year old group. In addition, the 14 year-old group on average, had a 31% 

lower VJ score than the 15-year old group, a 37% lower VJ score than both the 16 

and 17-year old group. The 14-year old group on average had a 16% lower 20-yd 

shuttle electronic time than the 17-year old group, a 13% lower 20-yd shuttle 

hand time than the 16-year old group and a 16% lower 20-yd shuttle hand time 

than the 17-year old group, had a 15% lower 40-yd sprint electronic time than the 

15-year old group. Additionally, the 14-year old group on average, had a 16% 

lower 40-yd sprint electronic time than the 16-year old group, a 17% lower 40-yd 

sprint electronic time than the 17-year old group, a 15% lower 40-yd sprint hand 

time than the 15-year old group, a 17% lower 40-yd sprint hand time than the 16- 

year old group, and a 18% lower 40-yd sprint hand time than the 17-year old 

group. Finally, the 14-year old group on average performed 76% less repetitions 

than the 15-yr old group and 83% less repetitions than the 16-yr old group in the 

bench press repetitions to fatigue test. No comparison could be made between 

the 14-year old group and both the 17 and 18-year old group due to differences 

in weight lifted.



CHAPTER IV

DISCUSSION

Performance variables (body size and composition, anaerobic power, 

muscular strength, speed, and agility) have been shown to be key factors in 

predicting the success of collegiate and professional football players (3 ,6 ,9 ,1 0 , 

1 1 ,1 4 ,1 8 ,2 7 ,3 2 ,3 3 ,4 1 ). Measuring performance variables to predict FPA may 

be accomplished by OPT (3, 6, 9 ,1 0 ,1 1 ,1 4 , 2 7 ,3 2 ,3 3 ,4 1 ). Despite the lack of 

research identifying a relationship between performance variables and FPA at 

the high school level, collegiate and professional studies have allowed for the 

speculation that the football players performing the highest on OPT at any level 

of play have the greatest FPA (3, 6, 9 ,1 0 ,1 1 ,1 4 ,1 8 ,2 7 , 32 ,33 ,41). This study has 

measured the before mentioned performance variables in 60 high school football 

players.

Body Composition. Compared to the football players in Williford et al. (39) 

the high school football players in this study were 4% shorter, 7% lighter and had 

7% less body fat (BF). Compared to the football players in Kollias et al. (22), the 

high school football players in this study were 7% shorter, 7% lighter and had

17
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22% less BF. In addition, when compared to collegiate and professional studies 

the findings of the present study support the two previous high school studies 

(22,39) in that high school football players are lighter and had less FFM than 

collegiate and professional football players (8 ,9 ,1 1 ,1 3 ,1 7 ,1 9 ,2 4 ,2 8 ,3 1 ,3 4 ,3 5 , 

37 ,38 ,40 ). Although there is a clear distinction between the weight and FFM of 

high school football players and both collegiate and professional football players, 

no clear distinction in height, weight, or BF could be made between four 

different age groups of high school football players. Due to the differences in 

position groupings (i.e., case weighting) between this study and the previous 

high school studies, no comparisons based on positions will be made.

Anaerobic Power. In this study, the high school football players had an 8% 

lower VJ score than the high school football players in Williford et al. (39). The 

findings in this study also confirm the previous high school study (39) in that 

high school football players have a lower VJ than both collegiate and 

professional football players (6, 9 ,1 9 ,2 3 ,2 7 ,3 2 ,3 6 ). Further evidence from the 

present study revealed that 14-year old high school football players may have a 

significantly lower VJ and SLJ score than 15,16, and 17 year old high school 

football players.

Upper body muscular strength. Due to the fact that no other study at the 

high school level has implemented a repetition-to-fatigue bench press, no
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comparisons can be made to previous studies. In the present study, 14-yr old 

football players seem to be significantly weaker than both 15 and 16-yr old 

football players.

Speed and Agility. Due to the lack of research at the high school level, the 

agility results of the present study can only be compared to studies at the 

collegiate and professional level. Comparisons at the high school level based on 

age revealed that 14-year old high school football players are physically slower 

in the 40-yd sprint (electronic and hand time) than 15,16, and 17 year old high 

school football players, less agile in the 20-yd shuttle (electronic) than 17 year old 

high school football players, and less agile in the 20-yd shuttle (hand time) than 

16 and 17 year old high school football players. The 40-yd sprint results of the 

current high school study are comparable to that of a previous high school study 

(39). This re-affirms that high school football players are usually 5-7% slower 

than collegiate and professional football players.

Summary and Conclusions. Participation in high school football has grown 

over the past decade. Despite the increase in participation little research has 

been dedicated to football at the high school level. Although there is minimal 

research on high school football players, this study along with the two previous 

high school studies have began to describe performance variables at the high 

school level. The overall findings of the current study seem to suggest that age 14
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may be a critical year in terms of development and future success. For example, 

the gains made during the transition from age 14-15 may have a larger training 

impact than previously thought. This information may also assist high school 

football coaches in identifying young football players' strengths and weaknesses 

for the development of more personalized training programs. This may ensure 

that the young football athlete has the best opportunity to develop appropriately 

and maximize future success. Future studies are warranted that include a larger 

high school football sample to allow for normative standards to be created based 

on age and positioned played. Furthermore, research at the high school level 

employing the concept of FPA (i.e., starters vs. nonstarters) is needed to identify 

whether elite high school players can be identified by the same performance 

variables used to identify collegiate and professional football players.
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Review of Literature

Performance variables such as body size and composition, anaerobic 

power, muscular strength, speed, and agility, have been shown to be key factors 

in the successful performance of collegiate and professional football players (3 ,6 ,

9 .1 0 .1 1 .1 4 .1 8 .2 7 , 32 ,33 ,41). After an extensive search of the literature, 

however, no quantitative research surfaced addressing the relationship between 

performance variables and FPA of high school football players. Despite this lack 

of research, studies addressing the variables associated with performance of

collegiate and professional football players (3, 6, 9 ,1 1 ,1 4 ,1 8 ,2 7 ,3 2 ,3 3 ,4 1 ) allow

1
for speculation that the highest performing football players at any level of play 

(i.e., high school, college, or professional) have the greatest FPA, and are often 

those who possess the greatest quickness, agility, strength, power and lean body 

mass, or any combination of these.

Measuring performance variables to allow for the prediction of FPA is 

often accomplished by means of objective performance tests (OPT) (3, 6 ,9 ,1 0 ,1 1 ,

14.27, 32 ,33 ,41). Although the development of OPT to accurately predict FPA  

by position and level of play is in its infancy, studies have clearly identified a 

relationship between FPA (as determined by starting status, coaches rank, or 

draft position) and performance on such OPT as body size and composition (3, 

1 0 ,1 1 ,1 4 ,2 7 ,3 2 ,3 3 ), the 1-repetition maximum (RM) bench press (9 ,27 ,32 ), the
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VJ (6, 9 ,1 4 ,1 8 ,2 7 ,3 2 ), the 40-yard sprint (9 ,11 ,27), the 20-yard sprint (27, 32), the 

10-yard sprint (27,32), and the pro-agility (27, 32). Furthermore, differences in VJ 

and 1-RM bench press between ranked and unranked NCAA Division-I college 

football teams have also been demonstrated (9).

Indeed, research suggests that: (a) excellence on a battery of OPT may 

translate into football success (3 ,6 ,9 ,1 0 ,1 1 ,1 4 ,1 8 ,2 7 ,3 2 ,3 3 ,4 1 ), and (b) 

improvement on OPT may result in enhanced FPA (32). However, only limited 

descriptive information exists addressing the value in using OPT to characterize 

a player's FPA at the high school level (22,39). The following review will discuss 

the relevant literature identifying specific OPT that have shown to be most 

effective in predicting position-based FPA of high school players, and compare 

die differences in performance on OPT among high school, college and 

professional football players. This could assist high school coaches to more 

accurately: (a) identify the best football player for each starting position; (b) 

identify each player's strengths and weaknesses for the development of 

individualized training programs; (c) identify the position(s) for which a player 

is best suited; and (d) determine a player's level of readiness to play.



30

Body Size and Composition

FPA is highly correlated with body size and composition (3 ,1 0 ,1 1 ,1 4 ,2 7 , 

32,33). The aspects of body size and composition most associated with athletic 

success appear to be height (3,27, 32), body weight (3,27), fat-free mass (11), and 

%BF (14). For instance, Sawyer et al. (32) demonstrated a relationship between 

FPA (determined by the average of coaches' ranking) and height for a group of 

NCAA Division I-A defensive players (r= 0.52). In a study of 326 collegiate 

football players attending the 2000 National Football League combine, McGee 

and Burkett (27) found that height and weight were among the best predictors of 

success for both offensive and defensive linemen, as well as for linebackers. In 

addition, Burke et al. (11) identified lean weight as one of the most important 

variables contributing to the classification of 67 Division I-A football players as 

starter, player (i.e., did not start but participated in more than one game) and 

non-player. In short, Burke et al. (11) determined that starters (i.e., players with 

highest FPA) had greater lean body mass when compared to non-starters and 

non-players. In a similar study of 43 collegiate football players, Daniel et al. (14) 

showed that either %BF or selected skinfold sites were essential in predicting 

FPA success at various positions. For example, the FPA of defensive linemen can 

be predicted reliably from %BF, chin and cheek skinfolds, and VJ. Based on these 

studies, evaluating body size and composition is important for predicting FPA.
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Level o f Play. From review of the literature, a relationship between level of 

play and both body size and composition appears to exist (22,39). Table 1 

summarizes the mean body size and composition of football players at three 

different levels of play. From comparison of mean values for body size and 

composition, high school players assessed by Kollias et al. (22) tended to: (a) 

weigh less than collegiate and professional players in 14 of the 16 studies that 

reported mean body weight (8, 9 ,1 1 ,1 3 ,1 9 ,2 4 ,2 7 ,2 8 ,3 1 ,3 2 ,3 4 ,3 5 ,3 7 ,4 0 ), (b) 

have less fat-free mass than collegiate and professional players in 12 of the 14 

studies that reported mean fat-free mass (8, 9 ,1 1 ,1 3 ,1 9 ,2 4 ,2 8 ,3 1 ,3 4 ,3 5 ,3 7 ,4 0 ), 

and (c) have greater relative %BF than collegiate and professional players in 12 of 

the 14 studies that reported %BF (8 ,9 ,1 3 ,1 7 ,1 9 ,2 4 , 2 8 ,3 1 ,3 4 ,3 5 ,3 7 ,3 8 ,). When 

considering the studies to which the high school players were lighter, had less 

fat-free mass, and had greater %BF, the sample of high school players in Kollias 

et al. (22), on average: (1) were 1 to 15% lighter than collegiate players and 2 to 

18% lighter than professional players; (2) had 3 to 18% less fat-free mass than 

collegiate players and 8 to 17% less fat-free mass than professional players; and 

(3) had 3 to 50% greater relative %BF than collegiate players and 31 to 54% 

greater relative %BF than professional players. However, comparing the average 

height of the sample of high school football players in Kollias et al. (22) to the 

average heights of the college and professional players reported in the studies
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listed in Table 1 (8, 9 ,11,13,2 4 ,27,28, 31, 32, 34, 3 5 ,3 7 ,3 8 ,4 0 ), reveals no clear 

relationship between level of play and height.
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Table 5

Means o f Body Size and Composition of High School, Collegiate, and Professional 

Football Players

N Age Height Weight FFM %BF
_________________________________________ (cm)________ (kg) (kg)_________
High School
Williford etal. (1994) 18 16.2
Kollias et al. (1972) 27 17.8
College
Sawyer et al. (2002) 40 19.5
Berg et al. (1990) 880
Mayhew et al. (1989) 53 20.3
Smith and Mansfield 68
(1984)
Burke and Winslow 53
(1980)
White etal. (1980) 58 19.9
Smith and Byrd (1976) 27
Wickkiser and Kelly 65
(1975)
Robertson et al. (1975) 20
Forsyth and Sinning 11
(1973)
Novak et al. (1968) 16 20.3
Costill et al. (1968) 72 21.0
Professional 

McGee et al. (2003) 326
Gettman and Pollock 53
(1977)
Wilmore and Haskell 44
(1972)
Behnke et al. (1957) 25 25.2

180.6 89.1 77.1 12.9
185.0 89.0 75.3 15.4

186.1 101.8
187.1 104.1 91.3* * 12.3*
182.7 90.8 79.6 11.9
187.4 98.5 85.9 12.8

185.2 95.1 77.7 18.3

182.0 89.7 78.5 12.1
186.8 93.1 80.3 13.7
182.5 88.0 74.0 15.0

186.9 94.4 81.0 14.2
82.4 70.8 14.1

185.0 96.4 82.6 13.8
179.0 92.6 83.1 10.3

186.4 109.1
101.8 89.1 11.8

190.2 107.0 90.9 16.2

183.0 91.2 81.7 10.0
Note. FFM = Fat-free body mass; %BF = percent body fat.
*N=632
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The relationships between level of play and both total body weight and 

fat-free mass have been confirmed in a more recent study by Williford et al (39). 

From comparison of the mean body size and composition of football players 

reported in Table 5, high school players assessed by Williford et al. (39), on 

average, tended to: (1) weigh less than collegiate and professional players in 14 

of the 16 studies that reported mean body weight (8, 9 ,1 1 ,1 3 ,1 9 ,2 4 , 27 ,28 ,31 ,

3 2 .3 4 .3 5 .3 7 .4 0 ) , and (2) have less fat-free mass than collegiate and professional 

players in 12 of the 14 studies that reported mean fat-free mass (8, 9 ,1 1 ,1 3 ,1 9 ,

2 4 .2 8 .3 1 .3 4 .3 5 .3 7 .4 0 ) . Unlike Kollias et al. (22), the 18 high school football 

players assessed by Williford et al. (39) tended to be shorter when compared to 

the collegiate and professional players in 13 of the 14 studies that reported mean 

height (8 ,9 ,1 1 ,2 4 ,2 7 , 2 8 ,3 1 ,3 2 ,3 4 ,3 5 ,3 7 ,3 8 ,4 0 ). When considering the studies 

to which the high school players were lighter, had less fat-free mass, and were 

shorter, the sample of high school players in Williford et al. (1994), on average: 

(1) were 1 to 14% lighter than collegiate players and 2 to 18% lighter than 

professional players; (2) had 1 to 16% less fat-free mass than collegiate players 

and 6 to 15% less fat-free mass than professional players, and (3) were 1 to 3% 

shorter than collegiate players and 1 to 5 % shorter than professional players. 

Also, in contrast to Kollias et al. (22), when comparing the average %BF of the 

sample of high school football players in Williford et al. (39) to the average %BF
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of collegiate and professional football players reported in the studies listed in 

Table 5 (8 ,9,11 ,13 ,17 ,19 ,24,28, 3 1 ,3 4 ,3 5 ,3 7 ,3 8 ,4 0 ), no clear relationship 

between level of play and %BF emerges.

From comparison of the mean heights, weights, fat-free masses, and 

percent body fats of high school football players to mean heights, weights, fat- 

free masses, and percent body fats of collegiate and professional football players, 

total body weight and fat-free mass appear to be key factors in distinguishing 

high school level of play from both collegiate and professional levels of play. 

Such factors may be useful in predicting a player's readiness to compete at the 

next level.

Position. Research on high school and collegiate football players has 

shown that body size and composition vary not only with level of play, but also 

by position (6, 9 ,1 1 ,2 2 ,3 2 ,3 8 ,3 9 ,4 0 ) Table 6 summarizes the mean body size 

and composition of offensive and defensive collegiate football players. Overall, 

the collegiate offensive players were heavier, had more fat-free mass, and had 

greater relative body fat than the collegiate defensive players (9 ,32 ,38 ). From  

comparison of mean values for body size and composition, the offensive players 

were 2 to 6% heavier, had 1 to 3% more fat-free mass, and had 8 to 10% greater 

relative body fat than the defensive players. However, there was no apparent 

difference in height between offensive and defensive collegiate players.



Table 6

Means o f Body Size and Composition of Collegiate Offensive and Defensive Players

OFFENSE DEFENSE

N Weight Height FFM %BF N Weight Height FFM %BF

(kg) (cm) (kg) (kg) (cm) (kg)

Sawyer et al. (2002) 21 104.8 186.7 19 98.68 185.4

Berg et al. (1990) 440 106.7 187.5 92.9 12.9 440 101.5 186.7 89.7 11.6

Wickkiser et al. (1975) 28 89.5 182.9 75.4 15.8 37 87.4 181.7 74.7 145

Note. FFM = Fat-free body mass; %BF = percent body fat.

U>
Os
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Table 7 indicates the mean body size and composition of both high school 

and collegiate backs (e.gv running backs, defensive backs and ends, 

quarterbacks, and wide receivers) and linemen (e.g., offensive linemen, defensive 

linemen, and linebackers). Overall, at all three levels of play, linemen tended to 

weigh more, have greater fat-free mass, and have greater relative body fat than 

backs (6 ,1 1 ,2 2 ,3 2 ,3 8 , 40). From comparison of mean values for body size and 

composition, the high school linemen were 15 to 19% heavier, had 10 to 12% 

greater fat-free mass, and had 28 to 48% greater relative body fat than the high 

school backs (22,39). Similarly, when compared to collegiate backs, collegiate 

linemen were 19 to 32% heavier, had 7 to 21% greater fat-free mass, and had 47 to 

68% more relative body fat (6 ,11, 38). Finally, when compared to professional 

backs, professional linemen were 28% heavier, had 15% greater fat-free mass, 

and had 115% more relative body fat (40). With regard to height, there was 

virtually no difference between high school linemen and high school backs; 

however, collegiate linemen were 3-4% taller than collegiate backs (6 ,1 1 ,3 8 ) and 

professional linemen were 4% taller than professional linemen (40).



Table 7

Means o f Body Size and Composition of High School and College Backs and Linemen

BACKS LINEMEN

(N) Weight

(kg)

Height

(cm)

FFM

(kg)

%BF (N) Weight

(kg)

Height

(cm)

FFM

(kg)

%BF

High School

Williford et al. (1994) 8 80.5 180.1 72.1 10.2 10 96 180.9 81.1 15.1

Kollias et al. (1972) 15 83.3 183 71.9 13.7 12 96 187 79.1 17.6

College

Barker et al. (1993) 24 81.6 176.9 70.3 13.9 35 107.4 184.1 85.3 20.5

Burke et al. (1980) 20 85.5 181.4 74.4 13.0 33 101.6 187.3 79.5 21.8

Wickkiser et al. (1975) 30 78.6 179 69.0 12.0 35 96.2 185.1 78.3 17.7

Professional

Willmore et al. (1972) 14 89.9 184.3 82.5 8.1 30 115.0 192.5 94.8 17.4

Note. FFM = Fat-free body mass; %BF = percent body fat.

U>
00
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Finally, Shields et al. (33) compared the body size and composition among 

four groups of professional football players (group 1: linemen; group 2: tight 

ends and linebackers; group 3: quarterbacks, running backs and kickers; and 

group 4: defensive backs and wide receivers). The average heights of each group 

were 193.3,190.5,184.7, and 181.9 cm, respectively. The average body weights 

were 117.7,104.5, 94.1, and 85 kg, respectively. Average %BF was 17.4,13.0,12.1, 

and 8.1 percent, respectively. Average lean body mass was 96.8, 90.9,82.7, 78.2 

kg, respectively. Results showed that subjects in group 1 were the tallest, 

heaviest, had the greatest %BF, and the greatest lean body mass. Subjects in 

Group 2 were shorter, lighter, had less %BF, and lower lean body weight than 

those in Group 1. Subjects in Group 3 were shorter, lighter, had less %BF, and 

lower lean body weight than those in Group 2. And finally, subjects in Group 4 

were shorter, lighter, had less %BF, and lower lean body weight than those in 

Group 3. Based on this study, at the professional level, linemen are expected to 

be the tallest, to weigh the most, and to have the greatest %BF on a team.

From review of previous research (9 ,1 1 ,2 2 ,3 2 ,3 3 ,3 8 ,3 9 ), total body 

weight, fat-free mass, and %BF appear to be key factors in distinguishing among 

position at the high school level. However, height does not distinguish seem to 

be a factor until higher levels of play. Therefore, at the college level total body
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weight, fat-free, mass, and %BF may be useful in determining the best-suited 

player for each position.

Conclusion and Discussion. There are two high school studies documenting 

the body size and composition of high school football players (22,39). Because 

these studies are limited by small sample sizes (i.e., neither sample size was 

larger than 27), results cannot be generalized to all high school football players. 

In addition, since the physiological data reported by Kollias et al. (22) was 

collected in the early 1970's, results may be outdated, and therefore, not 

generalizable to current high school football players. Today's football players are 

believed to be considerably taller and heavier than football players from tire 

1970's (9 ,1 1 ,2 7 ,2 8 , 29, 31,32). For instance, in a study by Olson and Hunter (29), 

1983-84 collegiate offensive linemen were on average 2.9 cm (1.1 inches) taller 

and 9.6 kg (21.1 kg) heavier than 1973-1974 collegiate offensive linemen. 

Consequently, using results from older studies to characterize current football 

players' body size and composition may be misleading. Nevertheless, from  

review of the cross-sectional studies highlighted in this article, it may be 

postulated that: (a) high school football players tend to have less total body 

weight and fat-free mass than collegiate and professional football players; and 

(b) position played is related to total body weight, fat-free mass, and %BF, but 

not to height. Therefore, accurately assessing total body weight, fat-free mass,



41

and percent body weight may assist coaches in determining player's level of 

readiness as well as the best-suited player for each position.

Anaerobic Power

FPA is highly correlated with anaerobic power (6 ,9 ,1 0 ,1 4 ,1 8 ,2 7 ,3 2 ). 

Anaerobic power is the ability of a muscle to exert a high force while contracting 

at a high-speed (5). Tests to measure anaerobic power are short in duration, 

performed at maximal movement speeds and produce very high power outputs. 

The most common test to assess anaerobic power is the VJ (1 ,4 ,5 , 7, 39). Fry and 

Kraemer (18) found significant differences in VJ between starters and nonstarters 

across 3 NCAA Divisions, as well as within a specific team. In addition, Sawyer 

et al. (32) showed that VJ was significantly related to FPA (i.e., based on the 

rankings of 4 collegiate coaches) for the offensive group (r=.50), the defensive 

group (r=.64), and for three position groups (Offensive linemen (OL)-Defensive 

linemen (DL), r=.75, Wide receiver (WR)-Defensive back (DB), r=.73, Running 

back (RB)-Tight-end (TE)-Linebacker (LB), r=.74). Based on previous studies, VJ 

provides some indication of FPA and should be used when assessing FPA.

Level of Play. From review of the literature, VJ appears to increase as level 

of play increases (6 ,9 ,1 9 ,2 3 ,2 7 ,3 2 , 36, 39). Table 8 summarizes the mean VJ 

scores of high school, collegiate, and professional football players. On average,
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high school football players' VJ scores were 5% to 23% lower than collegiate 

players and 22 to 31% lower than professional players (9,19, 2 3 ,27 ,32 , 36,39). 

Therefore, based on the studies reported in Table 4, VJ should also be considered 

a key factor in distinguishing among the three levels of play. In addition to other 

key performance tests, the VJ test may assist coaches in predicting a player's 

readiness to compete.

Table 8

Vertical Jump Scores (cm) of High School, Collegiate, and Professional Football Players

N Mean ± SD

High School

Williford et al. (1994) 18 56.8 ± 9.6

College

Sawyer et al. (2002) 70 73.7 ±10.0

Barker et al. (1993) 59 61

Berg et al. (1990) 837 73.6 ± 9.5

Mayhew et al. (1987) 59.8

Professional

McGee et al. (2003) 326 82.0 ± 9.4

Gettman et al. (1987) 73.4

Wade (1982) 72.9

Position. Limited research has also demonstrated that VJ not only varies 

with level of play, but also by position (9,32). In a study of 837 collegiate football
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players, the mean VJ scores for the offensive and defensive players were 72.4 cm  

and 74.9 cm, respectively (9). In a more recent study involving a much smaller 

sample (n=40), the mean VJ scores for the offensive and defensive players were 

72.4 cm and 75.1 cm, respectively (32). From comparison of the mean values for 

VJ, the defensive players jumped 3 to 4% higher than the offensive players (9,

32). Furthermore, Sawyer et al. (32) compared the differences in VJ scores among 

three groups of positions: (1) RB-TE-LB, (2) WR-DB, and (3) OL-DL. Mean VJ 

scores were 78.8, 77.4, and 69.7 cm, respectively. The RB-TE-LB group jumped 

2% higher than the WR-DB group and 13% higher than the OL-DL group. In 

contrast, for the same grouping of players in the study Berg et al. (9), the VJ 

scores for the RB-TE-LB, WR-DB, and OL-DL groups were 76.7, 79.7, and 68.2 

cm, respectively. The WR-DB group had a 4% higher VJ than the RB-TE-LB 

group and a 17% higher VJ than the OL-DL group. Based on these two studies, 

the OL-DL group, on average, is expected to have the lowest VJ scores among 

RB-TE-LB, WR-DB, and OL-DL groups of collegiate players. However, there is 

no clear difference between the VJ ability of RB-TE-LB and WR-DB groups of 

collegiate players.

At the high school level, Williford et al. (39) compared the VJ scores of 8 

backs (WR, RB, QB) and 10 linemen (LB, DL, OL). The VJ scores for the backs and

linemen were 61 (± 12.1) cm and 53.6 (± 5.3) cm, respectively. The backs were
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found to have a 14% higher VJ than the linemen. Similar to body size and 

composition, VJ varies by position at both high school and collegiate levels. 

Therefore, assessing VJ, along with body size and composition, may prove 

helpful in determining the best-suited player for each position.

Conclusions and Discussions. There has only been one high school study 

documenting the VJ scores of high school football players (39). Because this 

study is limited by a small sample size (n = 18), results cannot be generalized to 

all high school football players. Despite little research at the high school level, 

some trends do emerge: (a) high school football players tend to have lower VJ 

scores than collegiate and professional football players; and (b) when positions 

are grouped by similar abilities, high school linemen are expected to have lower 

VJ scores than high school backs. Therefore, the VJ test should also be 

administered when determining a player's readiness to compete and in 

predicting the best-suited player for each position.

Muscular Strength

FPA is also related to on muscular strength (5, 6, 9 ,1 1 ,2 7 ). Muscular 

strength is the amount of force a muscle or muscle group can exert in one 

maximal effort (5). The 1-repetition maximum (1-RM) bench press and the squat 

have become the most widely used methods to measure upper and lower body
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strength, respectively (4, 5 ,9 ,1 2 ,2 6 , 32,39). Although determining the 

relationship between muscular strength and FPA is in its infancy, Sawyer et al. 

(32) has shown that the 1-RM bench press is significantly correlated to FPA in 

defensive players (r= 0.48). In addition, Berg et al. (9) demonstrated that mean 

bench press 1-RM scores were significantly higher in a sample of top 20 NCAA 

Division 1 teams versus non-top 20 NCAA Division 1 teams. Furthermore,

Barker et al. (6) demonstrated that the average 1-RM squat for NCAA Division 

1AA starters was significantly higher than the average 1-RM squat for NCAA 

Division 1AA nonstarters.

Although the 1-RM tests of muscular strength show promise in predicting 

FPA, many consider the 1-RM a dangerous and impractical test of muscular 

strength (12 ,25 ,26). Due to safety concerns and time considerations, a procedure 

involving repetitions-to-failure to predict muscular strength is gaining greater 

acceptance (12,25 26,27). Although the repetitions-to-failure test exhibits varying 

degrees of under and overestimation of actual 1-RM performance, preliminary 

research suggests a moderate to high correlation between 1-RM strength and the 

number of repetitions completed with absolute loads (r = 0.74 to 0.93) (12, 26). 

This indicates that individuals exhibiting greater levels of muscular endurance 

are expected to also have greater levels of muscular strength. Though a 

relationship between 1-RM strength and repetitions-to-failure has been



identified, little descriptive data exists. Therefore, in order to compare the 

muscular strength of high school, college, and professional players, studies 

measuring strength with the 1-RM method are reviewed in this article.

Level o f Play. Strength, particularly lower body strength, seems to increase 

markedly with age and maturational level (30). Because of a heightened 

awareness of the role that physical maturation plays on sports performance, 

maturity status is often considered in predicting sports performance (30). Much 

of the predictive value of maturation level lies in its association with body 

weight and lean body mass, which are also highly correlated with increased 

strength (30). Maturational level is usually assessed by the Tanner staging criteria 

(30). Although, Pratt et'al. (30) showed that maturational status has a moderate 

correlation (r = 0.53) with lower body strength, assessment with Tanner's criteria 

can be somewhat impractical. Because Pratt et al. (30) also found a correlation 

between age and lower body strength (r = 0.42), it is acceptable to evaluate 

strength relative to age, or in the case of this article, to level of play.

Williford et al. (39) reported that as level of competition increases, 1-RM 

bench press scores increase. Table 9 summarizes the mean 1-RM bench press 

scores of high school and collegiate football players. When compared to previous 

research on Division 1-A collegiate football players, the mean 1-RM bench press 

scores for high school football players (39) were 11 to 20% lower than NCAA

46



47

Division I (9 ,1 0 ,2 6 , 32). In contrast, when comparing the average 1-RM bench 

press scores of high school football players in Williford et al. (39) to the average 

1-RM bench press scores of NCAA Division II collegiate football players reported 

in the studies listed in Table 5 (Mayhew 1989, 25,26), no clear relationship 

between level of play and 1-RM bench press scores emerges. Therefore, 1-RM 

bench press maybe another useful test in determining if a player is ready to 

compete at the NCAA Division I level.

Table 9

Mean Bench Press Scores (kg) of High School and Division I and II Collegiate Football 

Players

N Mean ± SD

High School

Williford et al. (1994) 18 125.6 ±33.3

College: Division II

Mayhew et al. (1999) 41 135.1 ± 16.8

Mayhew et al. (1995) 51 126.0

Mayhew et al. (1989) 54 126.1 ±21.9

College Division I

Sawyer et al. (2002) 40 141.0 ±22.6

Mayhew et al. (1999) 52 140.4 ±24.2

Black and Roundy (1994) 963 140.8 ±20.5

Berg et al. (1990) 860 157.6 ±25.6



Position. A difference in strength has also been shown to vary among 

position played (32, 39). In Sawyer et al. (32), the average 1-RM bench press 

scores for a sample of offensive and defensive players were 139.8(± 22.4) kg and 

142.2(± 20.6) kg, respectively. The defensive players were on average 2% stronger 

than offensive players. In contrast, an earlier study (9) demonstrated that the 

average 1-RM bench press scores for a sample of offensive and defensive players 

were not significantly different (i.e., 157.9 ± 26.6 kg versus 157.4 ± 24.6 kg). This 

evidence suggests that upper body muscular strength cannot distinguish 

between offensive and defensive players.

When positions requiring similar physical attributes are grouped together 

and then compared to a different group of positions, differences in strength 

between groups of positions emerge. For instance, in a study comparing average 

1-RM bench press scores of Defensive Tackles and Offensive Guards to 

Comerbacks and Wide Receivers, the Defensive Tackle-Offensive Guard Group 

had 31% greater upper body strength than the Comerback-Wide Receiver Group 

(i.e., 167.3 ± 26.2 kg versus 127.4 +19.1 kg). More comprehensive research at the 

collegiate and high school level has confirmed that bench press scores vary 

among positions requiring similar physical attributes (9,32). Sawyer et al. (32) 

found that the average bench press scores for RB-TE-LB, OL-DL, and WR-DB

were 140.1(±31.5) kg, 167.3(± 14.5) kg, and 129.0(±13.2) kg, respectively. The OL-
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DL is 19% stronger than the RB-TE-LB group and 30% stronger than the WR-DB 

group. When using the same groups, these same findings are supported by 

previous research (9). For instance, in Berg et al (9), the average bench press 

scores for RB-TE-LB, OL-DL, and WR-DB groups were 156.6(±20.3) kg, 173.3(± 

21.5), and 137.0(±17.3) kg, respectively. The OL-DL group was 11% stronger than 

the RB-TE-LB group and 30% stronger than the WR-DB group.

At the high school level, Williford et al. (39) compared the bench press 

scores of 8 high school backs (including backs, receivers, and quarterbacks) and 

10 high school linemen (including centers, guards, tackles, and linebackers). The 

mean bench press scores of the high school backs and linemen were 106.0(+17.7) 

kg and 141.6 (+35.5) kg, respectively. On average, Williford et al. (39) found that 

high school linemen were 34% stronger than high school backs (WR, RB, and 

QB).

Conclusions and Discussion. There is only one study describing the upper 

body muscular strength of high school football players (39). Because this study is 

limited by a small sample size (i.e., n = 18), results cannot be generalized to all 

high school football players. Nevertheless, evidence from this study (39) as well 

as studies on collegiate players (9 ,1 0 ,2 4 ,2 5 , 26, 32) suggest that: (a) high school 

football players tend to have less upper body muscular strength than Division I 

collegiate football players; and (b) when positions are grouped according to
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similar attributes, high school backs tend to have less upper body muscular 

strength than high school linemen. Despite some trends emerging, there is not 

enough evidence to accurately characterize the relationship between upper body 

strength and position played at the high school level. Because research indicates 

that upper body muscular strength may be a good indicator of readiness to play 

at the next level as well as success at a particular position, more research is 

warranted to further characterize the relationship between a high football 

player's upper body muscular strength and both position.

Speed and Agility

Speed is defined as the time it takes to cover a fixed distance and is 

represented by displacement per unit of time (5). The test that is commonly used 

to measure speed is the 40-yd dash (1 ,5 ). Agility is defined as the ability to stop, 

start, and change direction rapidly, in a controlled manner (5). The test most 

commonly used to measure the agility of football players is the pro-agility run, 

also known as the 20-yd shuttle run (27,32). As previously stated, FPA is also 

related to both speed and agility (1 1 ,2 2 ,2 7 ,3 2 ). For example, a study of 40 

collegiate football players found both speed (i.e., 20 yds) and agility (i.e., pro

agility run) to be significantly related to FPA within the running back, tight end, 

and linebacker group (r =0.63 and r = 0.74, respectively) and only speed (i.e., 20
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yds) to be significantly related to FPA within the wide receiver and defensive 

back group (r =0.58) (32). Although agility has been shown to be an important 

predictor of FPA among collegiate players (11 ,21 ,27 , 32), currently there is no 

descriptive data on results from agility tests at the high school level. Therefore, 

this article is limited to the review of studies on speed.

Level o f Play. Recent studies demonstrate that high school football players 

are slower than collegiate and professional football players (9,27, 39). Table 10 

describes the mean 40-yd sprint times of high school, college, and professional 

football players (9 ,27 ,39 ). On average, high school football players were 6% 

slower than collegiate football players and 5% slower than professional football 

players (9 ,27 ,39).

Table 10

Mean 40-yd Sprint Scores (sec) of High School, Collegiate, and Professional Football 

Players

(N) Mean ± SD

High School

Williford et al. (1994) 18 5.13

College

Berg et al. (1990) 

Professional

829 4.81 ± 0.26

McGee et al. (2003) 326 4.87 ±0.31
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Position. More comprehensive research at the collegiate and high school 

level has confirmed that 40-yd sprint times vary based upon individual position 

played. At the collegiate level, Berg et al. (9) found that defensive players ran the 

40-yard sprint 2% faster than offensive players (4.76±0.20 s versus 4.86±0.31 s, 

respectively). Further research by Sawyer et al. (32) found that ran defensive 

collegiate football players run the 20-yard sprint 3% faster than defensive 

collegiate players (2.9+0.15 versus 2.98+0.14s).

Although times from sprints may not clearly assist in distinguishing 

between offensive and defensive players, they do differentiate among different 

groups of positions. For instance, in Sawyer et al. (32), the WR-DB group was 

only 2% faster in the 20-yard sprint than the RE-TE-LB group (2.84±0.12 s versus 

2.91±0.09 s), but was 8% faster in the 20-yard sprint than the OL-DL group 

(2.84±0.12 s versus 3.10+0.15 s). Using the same groups, these results are 

supported by previous research. For instance, in Berg et al. (1990), the WR-DB 

group was only 2% faster in the 40-yard sprint than the RE-TE-LB group 

(4.59±0.13 s versus 4.68±0.14 s), but was 9% faster in the 40-yard sprint than the 

OL-DL group (4.59±0.13 s versus 5.04+0.20 s).

Using a broader category, sprint times for players also vary at the high 

school level. Williford et al. (39) found that backs were 9% faster in the 40-yard 

sprint than linemen (4.8+0.2 s versus 5.3+0.3 s).
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Summary and Conclusion. There has been only one study describing the 40- 

yd sprint times and no studies describing pro-agility run times of high school 

football players (39). Because Williford et al. (39) is limited by a small sample size 

(i.e., N = 18), results cannot be generalized to all high school football players. 

Nevertheless evidence does suggest that: (a) high school football players tend to 

be slower than collegiate and professional football players;(b) when positions are 

grouped by offensive and defensive categories, the offensive group tends to be 

slower than the defensive group in the 40-yd sprint and the pro-agility run; (c) 

and when positions are group by similar abilities, the high school linemen are 

expected to be slower than high school backs. Despite some trends, emerging 

there is not enough evidence at the high school level to evaluate speed and 

agility according to level of play and individual position played. More research is 

warranted to determine if relationships exist between a high school football 

player's speed and both level of play and individual position played and as well 

as a high school football player's agility and both level of play and individual 

position played.

Summary and Conclusions

With the continued growth in American football, more people are becoming 

interested about the physical attributes of high school football players and their
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relationship with overall FPA. Research has clearly identified specific attributes 

(i.e., body composition, anaerobic power, strength, speed and agility) associated 

with the success of college and professional football players. However research 

characterizing the performance of these variables at the high school level is 

limited. Regardless, test batteries characterizing body composition, anaerobic 

power, strength, speed and agility have been developed to assist coaches, 

trainers and researchers in predicting and improving FPA. Therefore, there is a 

need to further describe the performance of high school football players on OPT 

and develop normative standards in order to (a) compare each athlete's 

performance to other players of similar age and position played; (b) identify 

strengths and weaknesses in order to devise more individualized training 

programs; and (c) determine the level of readiness to compete at a higher level.
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Statement of Informed Consent

You are invited to participate in a study investigating the physiological 

characteristics of high school football players. In other words, we are trying to 

compare athletic abilities for high school football athletes based on age and 

position played. I am a graduate student and a graduate teaching assistant at 

Texas State University in San Marcos, in the Health, Physical Education, and 

Recreation Department. I am performing this study to fulfill my m aster's thesis 

requirement. I hope to compare and contrast the results of this study to past and 

future studies in order to identify common football playing abilities based on age 

and position played. You have volunteered as a possible participant in this study 

because your high school football team was chosen to be an experimental group. 

You will be one of 200 athletes chosen to participate in this study.

1. Purpose and Explanation of the Test

If you decide to participate, testing will include a battery of health and fitness 

tests including: height, weight, 3-site sum of skinfold, vertical jump, bench press 

repetitions to fatigue, broad jump, 20-yd shuttle run, and 40-yd sprint.

2. Attendant Risks and Discomforts

There are minimal risks to young, healthy male athletes participating in exercise 

testing. The effort required during this study is less than or equal to the physical 

efforts required of you during an actual football practice or game. However, it is 

important to be aware that the potential risks associated with exercise include 

muscle soreness, temporary breathlessness, minimal bouts of fatigue, and knee 

or ankle injury. If you have had a previous knee injury and have been cleared
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to play, we invite you to participate in our study, but we will not allow you to 

perform the standing broad jump. The investigators are experienced and have 

conducted numerous exercise tests. In addition, emergency equipment will be
r

brought to each site and is available at all times.

3. Use of Medical Records

Any information that is obtained in connection with this study and that can be 

identified with you will remain confidential and will be disclosed only with your 

permission. Your confidentiality is important to us. For future data analysis, your 

name will be replaced with a number that can only be traced back to you by 

myself or by Dr. Lisa Lloyd, Lab Director at Texas State.

If you have any questions, please feel free to ask me now. If you have any 

additional questions later, feel free to contact me, Randy Kaiser (512) 245-1973, or 

the chair of my thesis, Dr. Lisa Lloyd, (512) 245-8358, and we will be happy to 

answer them.

You will be offered a copy of this form to keep.

Your decision whether or not to participate in this study will not prejudice your 

future relations with Texas State University or with me. If you decide to 

participate, you are free to discontinue participation at any time without 

prejudice.

Your signature indicates that you have read the information provided above and 

have decided to participate. If you are younger than 18 years of age, then you 

will need to have your parents read and sign the informed consent also.
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I have read this form, and I understand the test procedures, risks, discomforts, and 
benefits of the study that I am about to participate in. Knowing these risks and 
discomforts, and having had an opportunity to ask questions that have been answered to 
my satisfaction, I consent to participate in this study.

Signature of Participant Date Age

Signature of Parent/Guardian Date

Signature of Investigator Date
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SU VJ
Position Age Height (in) Weight (lb) %BF in IN

1 RB 16 69.25 203 14.09 93.5 22
2 WR 15 67 162 6.02 83.5 17.5
3 OL/DL 16 70.25 178.5 5.97 84.5 19
4 OL/DL 18 71.5 246.5 16.58 99 21
5 CB/WR 17 69.25 152 4.90 105 28.5
6 LB/FB 17 68 193.25 13.58 86.5 18.5
7 LB/FB 17 68 217.5 12.61 90.5 22.5
8 TE/DE 17 70.25 219 12.75 104.5 23.5
9 DL 17 63.5 197.5 21.05 79 15

10 TE/DE 17 69.5 178 6.71 96.5 21
11 QB 15 60.25 138 5.86 100 24
12 OL 15 76 285 28.38 77.5 15.5
13 DB 14 71.25 J72 8.84 88 20
14 17 68.5 169 10.05 88 18
15 QB/WR/DB 16 73 167 6.44 99.5 19.5
16 LB/QB/TE 14 66.5 134 10.35 72.5 16
17 OL 14 68.5 226 26.06 72 12
18 OL/DL 14 64.5 153 20.84 55.5 9
19 FB 13 65.5 182 24.19 64.5 10.5
20 FB/LB 14 63 169.5 26.91 65 11.5
21 OL/DL 15 64.5 206.5 34.33 0 0.00
22 QB 15 69.25 150 6.18 82.5 17.5
23 OL 15 69.25 165 7.57 80 17
24 DE 15 70 176.25 13.84 92 22.5
25 FB/LB 15 66 177.5 11.06 94.5 19.5
26 OL/DE 16 68 169 9.89 0 18
27 DL 16 67 266.5 27.94 74 15.5
28 QB 17 66.25 161.5 10.68 92.5 20.5
29 OL/DL 16 68 196.5 17.87 92 22
30 DE 17 71 230 24.30 79 17
31 CB/WR 17 65.5 156 5.09 100 24.5

Bench Press 20-yard Shuttle 40-yd Sprint
lb reps Electronic Hand Electronic Hand
155 17 5.66 5.77 5.14 5.17
155 11 6.02 6.07 5.67 5.46
155 13 5.72 5.79 5.71 5.5
185 14 0 0 5.34 5.28
185 2 5.03 5.17 5 4.69
185 10 5.42 5.5 5.48 5.21
185 21 5 02 5.05 5.31 5
185 16 4.81 4.95 5.05 4.92
185 17 5.37 5.46 5.69 5.62
185 9 4.85 4.9 5.15 5.01
155 7 0 0 0 0
155 20 5.58 5.83 6 5.9
155 10 5.38 5.48 5.55 5.37
185 5 4.73 4.92 5.59 5.32
155 7 5.29 5.33 5.41 5.1
155 0 5.56 5.76 6.39 6.2
155 0 6.42 6.68 6.68 6.58
155 0 6.02 6.11 7.42 7.15
155 0 6.1 6.07 7.13 7.02
155 0 0 0 0 0

0.00 0.00 0.00 0.00 0.00 0.00
155 1 5.3 5.36 5.72 5.59
155 2 5.31 5.31 5.54 5.42
155 3 5.15 5.31 5.68 5.41
155 17 5.18 5.22 5.47 5.19
155 2 5.45 5.54 5.77 5.55
155 23 5.47 5.52 6.25 6.08
185 8 5.31 5.49 5.3 5.25
155 19 5.47 5.66 5.53 5.46
185 2 5.57 5.71 5.86 5.89
185 7 5.18 5.38 5.13 4.92



Position Age Height (in) Weight (lb) %BF in IN
32 DE 17 70 244 17.85 96 5 23
33 WR 17 71 160 3.54 95.25 23.5
34 CB/RB 17 68 165 2.25 106.3 30
35 TE 17 70 75 187 4.98 96 23
36 RB/CB 17 66.5 154 4.98 104 33 24.5
37 WR 18 66.5 144 #DIV/0! 0
38 WR 15 65 131 2.84 109 29.5
39 CB 16 64.5 135 5.97 94.88 23
40 DE 15 69 164 2.52 96 23.5
41 LB 14 67.5 167 5.76 0 0
42 TE 16 68.25 174 7.53 97.25 23.5
43 OL 16 70 190 9.06 94 88 22
44 OL 17 68 215 14.20 87 17.5
45 OL 16 67.75 192 11.17 88 98 185
46 OL 17 72 25 323 21.57 67.72 15.5
47 DB 16 63.5 138 5 7.22 89.37 22.5
48 OL 17 65.5 219 19.74 72 13.5
49 LB 14 61 75 155 14.72 62 99 14.5
50 LB 15 63 151 10.46 81.5 18.5
51 QB 17 74 161 5.45 92 5 23.5
52 LB 16 62 162 8.35 86.61 19
53 WR 16 71 75 181.75 3.90 115 32
54 TE 17 69.3 211 13.50 105 30
55 LB 17 68.75 207 6.50 110 26
56 FB/DT 17 70.5 220 16.14 95 26 5
57 DB/WR 16 66.25 159.75 6 96 95 23
58 TE/DE 16 72 75 205 11.27 91 34 26
59 RB 15 67 25 141.5 6 33 86 5 16.5
60 OL/DL 16 69.5 231.25 15 40 81 1 23

Bench P ress  2 0 -ya rd  S huttle  4 0 -yd  Sprint
lb reps Electronic Hand Electronic Hand

0 0 4.53 4.52 5.28 5
0 0 4 78 4.81 5.08 4.94
0 0 5 07 4.96 4.93 4.65
0 0 4.56 4.76 5.19 5
0 0 4.42 4.6 4.88 4 57
0 0 0 0 0 0
0 0 4 25 4.36 4.82 4.64
0 0 5.33 5.16 5.33 5 06
0 0 4.37 4.49 5.28 4 93
0 0 0 0 0 0
0 0 4.42 4.54 5.34 5.09
0 0 0 0 5 31 4.92
0 0 0 0 57 5.53
0 0 0 0 0 0
0 0 0 0 6.57 6.46
0 0 0 0 5.4 5 12
0 0 0 0 6.05 5.83
0 0 55 5 57 6.36 6.16
0 0 0 0 0 0
0 0 4 38 4 47 5.32 5.18
0 0 5.34 5 37 5 55 5.27

185 12 3.94 4.28 4.98 4.71
185 17 4.22 4.45 4.98 4.83
185 26 4.28 4 54 5.13 4.86
185 17 4 28 4 55 5.28 5.13
185 3 4 25 4.37 5 05 4 76
185 11 4 28 4 46 5.32 5.14
155 6 4.78 5.13 5.62 5 45
185 13 5 5 09 5.77 5 21

O n
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