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\s=b\ The incidence of nonfatal neck injuries in high school football was determined by performing preseason examinations in 104 active high school
players and 75 college freshman candidates. Coaches of all 430 Iowa high
schools were asked to recall the number of players experiencing significant
neck pain during the season. A detailed questionnaire for each injury was
also completed by a sample population of 60 coaches. The incidence of
roentgenographic evidence of neck injuries was as high as 32% and was related to years of experience. Injury was most likely to occur to a linebacker
or a defensive halfback when they tackled the ball carrier. In the preseason
examination, half the players who volunteered a history of significant neck
pain had abnormal x-ray films.

(JAMA 236:1243-1245, 1976)

CHANGING patterns of blocking and
tackling have made the head an ex¬
tremely effective weapon in football
but the frequency of associated head
and neck

injuries has

ciently emphasized.
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this evolve from the numerous com¬
plaints of minor neck pain on the one
hand and the rarity of catastrophic
incidents on the other.1 Since only a
few deaths or paraplegias occur each
year, even those primarily concerned
with safety in athletics have considFrom the departments of orthopaedic surgery
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ered a risk for major injury to the
neck to be less than to the lower ex¬
tremities.23 We are concerned that
many college players have pre¬
existing injuries that make diagnos¬
tic and therapeutic decisions quite
clouded even in the youngest colle¬

gian.

Screening Examination.-Each player
completed a questionnaire that detailed
circumstances of any neck injury signifi¬
cant enough to have caused him to miss at
least one practice or game. The cervical
spine was also examined and an x-ray film
was

made.

Roentgenograms

were

abnormal if the

findings met one of the following criteria:
(1) bony deformity of posterior elements,
(2) fracture of the vertebral body, with ei¬
ther identifiable fragments or at least a 3mm loss of vertical height, (3) abnormality

of the intervertebral disk, with either disk
space narrowing of at least 50% or evi¬
dence of cervical spondylosis by osteophyte
formation, or (4) disk space instability
identified on lateral x-ray films as abnor¬
mal motion by the criteria of White et al.4
The study population was grouped by
level of experience for purposes of data
analysis. A control group of 30 men, ages
18 through 23 years, who never played
football was also examined and x-ray films

taken.

Since many of the neck injuries
have been acquired prior to college,
we started our investigation with
high school football players. This re¬
port concerns questions of incidence,
contributing factors, and awareness
of these injuries.

Coaches Questionnaire.—After the 1973
season, coaches of all 430 Iowa high school
football teams reported the number of
players they had with significant neck
pain. A detailed questionnaire was then
sent to a sample population of those
coaches reporting such injuries.

SUBJECTS AND METHODS

RESULTS

Two approaches were used to determine
the incidence of neck injury from high
school football. Initially, a preseason
screening examination of 104 active high
school and 75 collegiate freshman football

players was performed. Also, a postseason
questionnaire was sent to the coaches of
the 430 Iowa high school teams.

were

Screening Examination.—The inci¬
dence of injury by history and x-ray
film increased significantly in high
school players after the junior year
(Table 1). The college freshman group
had a much higher incidence of injury
(32%), as well as a greater variety of

Downloaded from www.jama.com by guest on August 21, 2010

x-ray film

findings (Table 2), than had
the high school players.
The history, alone, was not a re¬
liable indicator of major neck in¬
juries. Of the 179 players who re¬
ported an abnormal history, one half
had actually experienced an injury se¬

Table

High

School

Competi¬
tion, yr

Sophomores

enough to produce roentgenographic changes. On the other hand,
all high school players with abnormal

roentgenographic changes and no his¬

tory of neck pain.

No correlation existed between
physical and roentgenographic find¬
ings on these preseason examina¬
tions. Compared to the 32 abnormal
x-ray films, abnormal physical find¬
ings were found in only four in¬
stances in the 179 physical examina¬
tions. All four of these players had
admitted the existence of neck pain,
but only two of them were found to
have significant roentgenographic

changes.

Coaches

Average
Age, yr

Year in
School

Controlsf

vere

x-ray films had also volunteered a
history of injury. However, under¬
reporting was evident in the 19 col¬
lege freshmen who had significant

1.—Screening Examination: Injury Incidence by Level of Experience*

Juniors
Seniors

College

20
15
16
17
18

No. (%) of
Abnormal

No. (%) of
Abnormal

X-ray

History

Sample
Size
30
31
36
37
75

freshmen

Physical

Films

Results

Examination
Results'

1(3.2)
1(2.8)
6(16.2)
24(32)

2(6.4)
3(8.3)
12(32.9)
10(13)

2(5.0)
2(2.7)

candidates^
'Current high school players were examined two weeks into the 1974 season. The college
freshmen candidates were given preseason examinations over two consecutive seasons.
•(-Control group of college students never participating in contact sports.
freshmen candidates, including those without scholarships.

¿All

Table 2.—Screening Examination: X-ray Film Results of Type of

Compression fracture

No. of College
Freshmen Recruits
8

Abnormal motion
Narrowed disk space
Neural arch fracture

7
5
4

Injury

Players

Total

4
4
0
0

12
11
5
4

Table 3.—Coaches Questionnaire: Profile of
When

Injury

First one third of the season
At game
At practice

injured

Type of play at injury

How

Running
Passing
Special teams

injury was sustained

Injury

No. of Active
High School

Questionnaires.—Three

hundred forty-seven of the 430
coaches polled responded to the initial
questionnaire. Of the 20,189 players
on the responding teams, only 258
were reportedly injured (1.2%). The
mean number of reported injuries per
team was 0.75, with a range of 0 to 12.
This rate did not vary with the size of
the school, conference, or season
record.
Injury profiles were obtained from
60 of the 147 coaches reporting at
least one injured player. For this
sample group, the average number of
injuries per squad, the size of the
team, and their win-loss records were
comparable to the larger group.
No correlation of injury rate ex¬
isted with type of equipment, exer¬
cise program, individual body build,
or estimates of joint laxity. Most of
the 89 nonfatal injuries occurred in
the tackier early in the season (Table
3) as a result of head impact. How¬
ever, employment of the illegal
"spear" tackle was uniformly denied.
When adjusting the number of in¬
jured for the average number playing
each defensive position, the line¬
backers and defensive backs were at
the greatest risk (Table 4). On of¬
fense, the backs were more often the
victims than their linemen. Only 25%

No. (%) of
Abnormal

% of Men
63
80
20
80.0
4.6
11.8
3.6
70
30
57.4
25.3

Not recalled
By head impact
Not by head impact

Tackling
Blocking
Ball-carrying

16.0
1.3

Not recalled

Table 4.—Coaches Questionnaire: Incidence of Injury and Position
No.

Position

Injured

Defense
Linebackers
Backs
Linemen

No. at
Position

Incidence per
Position

3

6.3

3

19
13
16
48

ÎÎ

Í3
¡Í2
4Ü

Offense
Backs and wide receivers
Linemen and tight

18

5

3.6

Total

39

Total

5

ends_21_63_3.5
3Í5
ÏÏ

of the injuries were sustained by a
blocker.
At the instant of injury, approxi¬
mately one of three players experi¬
enced more than neck pain. This
often included upper extremity weak-

ness and numbness, headaches, or
transient visual disturbances.
Only 55% of the injured players
were examined by a licensed physi¬
cian, while another 11% were seen by
a chiropractor. Even when the injury
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was severe

enough to require referral,

the coaches' recollection that
roentgenograms rarely had been
taken. On return to play in the same
season, the reinjury rate was 17.2%.
it

was

COMMENT

Death rates do not accurately re¬
flect the real incidence of neck in¬
juries in high school football. The risk
of injury is higher in junior and sen¬
ior years possibly because the size,
speed, and skill of the athlete prior to
this time are not sufficient to cause
such injuries.
In the preseason examination, the
x-ray film should remain a keystone
to diagnosis since neither a normal
history nor a normal physical exami¬
nation result is a reliable indicator of
an old injury. On the other hand, an
abnormal history or physical exami¬
nation result in this same setting
should be noted carefully, as 50%
in each category will have abnormal

roentgenographic findings.

The inherent limitations and pit¬
falls of using questionnaires alone23
are readily apparent when the results
'of the 104 direct examinations are
compared to those of the question¬
naires obtained from the coaches of
these players. Seventeen players vol¬
unteered an abnormal history, six had
abnormal x-ray film residuals, and
two

were even

symptomatic at exam¬

ination. However, only one injury
had been reported between the two
coaches.
If we assume the population exam¬
ined to be representative of all play-

in the state, the lack of awareness
of injury to the neck on the part of
coaches and physicians becomes very
impressive. The physicians' lack of
awareness is suggested by their re¬
liance on examination alone rather
than the routine use of cervical
spine roentgenograms. Based on the
coaches' estimate, it is possible that
only one of the 64 injured players in
each eight-team conference had x-ray
films taken.
Of course, the situation is likely
to be overstated for many reasons.
Firstly, we recognize that the x-ray
film incidence we are reporting is cu¬
mulative over more than one year and
the detected injuries may have hap¬
pened prior to the 1973 season. Sec¬
ondly, transient neck pain is common¬
place and it may have been unfair to
ask the coaches for the information
on a retrospective basis. Thirdly, be¬
cause a normal roentgenogram may
not be as likely to be communicated
by the physician or recalled by the
coach, the actual number of x-ray
films taken may have been greater
than reported. Finally, the yearly in¬
jury rate may be quite cyclic,5 making
the combination of the two data sets
somewhat tenuous. To better eval¬
uate the postseason coaches question¬
naire against the accumulation of
roentgenographic changes, the ques¬
tionnaires would need to be repeated
for several years.
The actual effect of teaching head¬
butting techniques on the incidence
and mechanisms of neck injuries will
not be adequately approached by anyers

thing short

of a prospective study
that includes this preinjury data,
game film analysis, and repeated ex¬
aminations complete with roentgen¬
ograms at the time of each injury.
However, our questionnaires and our

present collegiate experience suggest

that impact to the head at the time of
a tackle or a block is the common de¬
nominator. Whether or not the recent
rule changes in interscholastic foot¬
ball, making the use of the head as a
weapon illegal, will have significant
effects on the incidence of neck injury
remains to be seen.
The results of this pilot study are of
value primarily for the orientation of
the coaches and team physicians and
as a baseline for further investiga¬
tors. Each player who misses a prac¬
tice or a game because of neck pain
should be seen by a physician for an
examination including a history of
the mechanism of injury as well as a
physical and roentgenographic exam¬
ination of the cervical spine.
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