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Background: Non-tackle football (ie, flag, touch, 7v7) is purported to be a lower-risk alternative to tackle football, particularly in
terms of head injuries. However, data on head injuries in non-tackle football are sparse, particularly among youth participants.

Purpose: To describe the epidemiology of emergency department visits for head injuries due to non-tackle football among youth
players in the United States and compare the data with basketball, soccer, and tackle football.

Study Design: Descriptive epidemiology study.

Methods: Injury data from 2014 to 2018 were obtained from the National Electronic Injury Surveillance System database. Injury
reports coded for patients aged 6 to 18 years and associated with basketball, football, or soccer were extracted. Data were filtered
to include only injuries to the head region, specifically, the head, ear, eyeball, mouth, or face. Football injuries were manually
assigned to “non-tackle” or “tackle” based on the injury narratives. Sports & Fitness Industry Association data were used to
estimate annual sport participation and calculate annual injury rates per 100,000 participant-years.

Results: A total of 26,770 incident reports from 2014 to 2018 were analyzed. For head region injuries in non-tackle football, the head
was the most commonly injured body part, followed by the face; the most common diagnosis was a laceration, followed by concussion
and internal injury (defined as an unspecified head injury or internal head injury [eg, subdural hematoma or cerebral contusion]). The most
common contacting object was another player. The projected national rate of head region injuries was lowest for non-tackle football
across the 4 sports. In particular, the projected rate of injuries to the head for non-tackle football (78.0 per 100,000 participant-years) was
less than one-fourth the rates for basketball (323.5 per 100,000 participant-years) and soccer (318.2 per 100,000 participant-years) and
less than one-tenth the rate for tackle football (1478.6 per 100,000 participant-years).

Conclusion: Among youth in the United States aged 6 to 18 years who were treated in the emergency department for injuries
related to playing non-tackle football, the most common diagnosis for injuries to the head region was a laceration, followed by a
concussion. Head region injuries associated with non-tackle football occurred at a notably lower rate than basketball, soccer, or
tackle football.
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Non-tackle football, which includes flag football, touch
football, and 7v7 football, is a popular sport among youth
athletes,29 with lower turnover than most sports.34 The low
cost to play, minimal required equipment, and relatively
easy accessibility to both organized and unorganized games
may be key drivers in the sport’s popularity. The sport also is
popular among tackle football players who desire to develop
skill and fitness in the offseason. Perceived safety is also an
important consideration. In 2018, The Aspen Institute cited
safety concerns in its recommendation that athletes delay
participating in tackle football until the age of 14 years by
playing flag football instead.35 However, some non-tackle

leagues have begun requiring protective equipment for the
head and face,26,33 which appears to conflict with reports of
the sport’s relative safety.

Despite its popularity and perception of safety, data on
non-tackle football injuries are limited. Kaplan and
colleagues12 estimated 0.14 time-loss injuries per 1000
athlete-exposures (AEs) for an adult recreational flag foot-
ball league. A time-loss injury was defined as an injury that
resulted in a player’s being unable to return to future train-
ing or the current game, and 1 AE was defined as 1 athlete
participating in 1 game. Likewise, the injury incidence for
collegiate intramural flag football was reported as 1.82
medical attention injuries per 100 athletes, in which a med-
ical attention injury was any injury for which medical per-
sonnel were consulted, regardless of whether the injury
influenced the ability of the athlete to return to play.20
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However, older studies of college intramural non-tackle
football reported higher rates (up to 10.9 medical attention
injuries per 100 athletes).14,15,19 In modern adult non-
tackle football, head and face injuries have been reported
to account for 12% of injuries.2 Concussions were reported
to make up less than 5% of injuries in adult leagues.2,12

Although multiple studies have examined adult and col-
legiate non-tackle football, only 1 study to date has exam-
ined youth participants. Peterson et al24 reported that 7- to
13-year-old flag football players experienced a time-loss
injury incidence of 5.77 per 1000 AEs. This rate was double
the injury incidence for youth tackle football players in the
same study. However, injuries in both flag and tackle
groups were lower than youth tackle football injury rates
reported elsewhere.6,18,28,31,37 Additionally, Peterson et al
found that 23% of reported flag football injuries were con-
cussions, which was equivalent to an incidence rate of 1.33
concussions per 1000 AEs and similar to the concussion
rate for the tackle football leagues evaluated. The study
was isolated to only 1 flag football league, and further
details about head or face injuries were not provided.

The rate and nature of head injuries due to playing non-
tackle football, particularly among participants younger than
18 years, are not well known. This information is critical for
informed discussions about the safety of the sport. Therefore,
the purpose of this study was to utilize publicly available data
sets to assess the type, frequency, and mechanism of head
region injuries due to non-tackle football for patients aged
between 6 and 18 years. A secondary purpose was to compare
non-tackle football injury rates with tackle football, soccer,
and basketball. We hypothesized that non-tackle football
would have lower injury rates than tackle football because
of the differences in full-body contact between the sports, and
that non-tackle football would have similar injury rates to the
lower contact sports of soccer and basketball.

METHODS

Injury Data Collection

Injury data were obtained from the National Electronic Injury
Surveillance System (NEISS) database, which is managed by
the US Consumer Product Safety Commission (CPSC) for the
purpose of collecting data about the occurrence of consumer
product–related injuries.39 The database is populated with
entries of reported injuries from a representative sample of
emergency departments across the US. Data are publicly
available and can be used to create estimates for the preva-
lence of injuries nationally. Incident reports are completed by

hospital staff and contain information such as age, sex, race,
ethnicity, injury diagnosis, body part, incident locale, and
narrative description of the incident.38

Data Selection

Using a publicly available website (www.cpsc.gov/cgibin/
NEISSQuery/home.aspx), data were accessed on June 11,
2019. The query assembled incident reports from the most
recent 5 years (2014-2018) that met the following “product
subgroup” criteria (codes in parentheses): “basketball (activ-
ity/apparel/equipment)” (1205), “football (activity/apparel/
equipment)” (1211), or “soccer (activity/apparel/equipment)”
(1267); “body part” was coded as “head” (75), “face” (76),
“eyeball” (77), “mouth” (88), or “ear” (94). The age category
was between 6 and 18 years inclusively, and both male and
female patients were included in the query. Soccer and bas-
ketball were chosen as comparative sports because they are
popular field-based team sports that involve moving a ball
with the player’s body (without using a stick or other equip-
ment), involve physical contact between players but are not
collision or tackle based, and do not require protective head-
gear. Because the main focus of the study was to understand
injury rates in organized sports, the age group was selected
to encompass the typical age ranges of organized youth and
high school sports. The minimum age of 6 years was selected
because the youngest youth tackle football players tend to be
�6 years, although organized youth soccer, basketball, or
non-tackle football leagues may begin at an earlier age.8,10,25

Data Reduction

For the purposes of this analysis, incident reports with
narratives that indicated that the incident was not related
to typical gameplay were removed: unrelated to gameplay
(eg, stung by a bee while playing), patient not involved in
the game (eg, spectator, handling equipment in the locker
room after a game), using wrong equipment (eg, hitting a
basketball with a baseball bat), or playing in wrong sur-
roundings (eg, hitting a refrigerator, desk, or car).

Manual Categorization for Object Contacting
Patient’s Head

Incidents were manually categorized by the object contact-
ing the patient’s head, as described in the incident narrative,
to allow for a more detailed analysis of the circumstances
under which patients became injured during sport activities.
The object contacting the patient’s head was categorized as
follows: ball, another person (head, elbow, knee, kicked,
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other), playing surface (soft/natural, hard/manmade,
“ground”/unknown), vertical object (in-field [eg, goalpost],
adjacent [eg, building]), or not stated. Narratives that
described more than 1 head contact occurring (eg, “17YOF
playing soccer hit on head, fell backwards hit concrete, DX:
Head injury”) were categorized as “multiple contacts.”

Manual Categorization for Type of Football

Incidents were, where feasible, categorized as either “tackle
football” or “non-tackle football” based on the wording of the
incident narrative (eg, a mention of “flag football” would be
assigned to “non-tackle football,” whereas a mention of
“tackling” would be assigned to “tackle football”). Specifi-
cally, a panel of 3 reviewers (J.F., S.H., and Judith J. Isaac-
son, MS) developed an initial coding manual to distinguish
the following mutually exclusive categories: “flag football,”
“touch football,” “7v7 football,” “other non-tackle football,”
and “tackle football.” These were determined to be the sim-
plest categories to achieve the primary objective of the
study. Code words focused on keywords related to the rules
of engagement, such as “tackle,” “flag,” and “helmet.” The
coding manual was refined iteratively by reviewing a sam-
ple of narratives until a static manual, reached by a con-
sensus, was developed. Subsequently, a single reviewer
(Luke Grieser; separate from the consensus panel) was
trained on the coding manual and was responsible for cod-
ing all narratives. Any uncertain narratives were flagged
by the primary reviewer for a review and final decision by
the consensus panel.32 Any narratives that remained
ambiguous were assigned to “unknown football.” Because
of the small number of narratives in the “flag,” “touch,”
“7v7,” and “other non-tackle” football categories, these were
combined into a single “non-tackle football” category for
subsequent analyses. Table 1 provides the keywords used
to identify each category, along with exemplary narratives.

“Unknown football” was subsequently allocated to tackle
or non-tackle football for each injury classification of inter-
est (eg, contacted by another player’s head) using the ratio
of tackle football and non-tackle football figures for that
particular injury classification. For example, if there were
10,000 nationally projected “vertical object, adjacent” inju-
ries categorized as “non-tackle football,” 20,000 as “tackle
football,” and 6000 as “unknown football,” 2000 of the
nationally projected football injuries from “unknown
football” would be added to “non-tackle football.”

Estimating Participation for 2014-2018

Injury prevalence numbers from the NEISS database were
normalized with estimated sport participation numbers to
enable comparisons across sports. Participation data were
gathered from the Sports & Fitness Industry Association
(SFIA) 2018 Single Sport Participation Reports for tackle
football, flag football, touch football, basketball, outdoor soc-
cer, and indoor soccer.30 The SFIA is the trade association of
leading industry sports and fitness brands, suppliers, retai-
lers, and partners. The SFIA publishes annual reports sum-
marizing participation rates for sports and other physical
activities as part of its service to industry partners. This

study used the annual reports of the most recent year
(2018) for which the SFIA Single Sport Participation Report
across all sports of interest was available. The 2018 reports
provide participation estimates for calendar year 2017. Each
SFIA Single Sport Participation Report estimates the total
number of people who participated in the activity at least
once in the year of interest. These values are based on the
results of a survey sample size of 30,999. Demographic infor-
mation is used to determine a participation estimate that
more accurately reflects the US population.

A number of assumptions were made to prepare a rough
estimate for sport participation during the 5-year span of the
NEISS data reviewed. First, using each SFIA Single Sport
Participation Report, estimates for the total number of 6- to
18-year-old players who participated (at least 1 time in a
year) in each sport in 2017 were developed. This was calcu-
lated by summing the SFIA “total participants” estimates of
the 6-12 and 13-17 age groups with one-seventh of the 18-24
age group. Subsequently, flag and touch football estimates
and indoor and outdoor soccer estimates were combined to
form a “total participants” estimate for non-tackle football
and soccer, respectively. This was calculated as the sum of
the 2 sports’ adjusted 6- to 18-year age figure minus those
who played both sports. The adjusted 6- to 18-year age figure
for flag football was multiplied by the SFIA-provided cross-
participation rate for touch football of 24.9%. This was
repeated with the adjusted 6- to 18-year age figure for touch
football and the SFIA-provided cross-participation rate of
35.5% for flag football. Because the 2 resulting estimates
were not equal (presumably because of the SFIA’s weighting
technique), the 2 figures were averaged to estimate the
population of 6- to 18-year-old participants who played both
flag and touch football according to the following equation:

Non-tackle ¼ BFF þ CFF þ
1

7
DFF

� �

þ BTF þ CTF þ
1

7
DTF

� �

� 1

2

�
0:249� BFF þ CFF þ

1

7
DFF

� �

þ 0:355� BTF þ CTF þ
1

7
DTF

� ��
ðEq1Þ

where B, C, and D correspond to the labeled columns in
Table 2, and FF and TF represent flag football and touch
football, respectively. This process was repeated for indoor
and outdoor soccer:

Soccer ¼ BOS þ COS þ
1

7
DOS

� �
þ BIS þ CIS þ

1

7
DIS

� �

� 1

2

�
0:253� BOS þ COS þ

1

7
DOS

� �
þ 0:574

� BIS þ CIS þ
1

7
DIS

� ��

ðEq2Þ

where IS and OS represent indoor soccer and outdoor soc-
cer, respectively. The results for estimated total participa-
tion in 2017 by sport are shown in Table 2 (column E).
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TABLE 1
Coding Keywords Used for Categorizing Type of Football and Example Narratives

Initial Category Final Categorya Coding Keywords Example Narrativesb

Flag football Non-tackle football “flag” “18 YOM PLAYING FLAG FOOTBALL STRUCK IN
UPPER LIP BY ANOTHER PLAYER, SWELLING AND
SMALL LAC. DX LIP LAC.”

“10 YOM- PT WAS @ SCHOOL PLAYING FLAG FOOT-
BALL COLLIDED HEADS W/ ANOTHER PLAYER. DX
CONCUSSION.”

Touch football Non-tackle football “touch” “17 YR OLD MALE PLAYING TOUCH FOOTBALL WHEN
A KNEE HIT HIS NOSE SWELLING AND INJURY.”

“14 YOM HEAD CONCUSSION S/P COLLIDED & GOT
HIT IN HEAD W/ ANOTHER PLAYER’S ELBOW,
PLAYING 2-HAND TOUCH FOOTBALL @ SCHOOL
THIS AFTERNOON.”

7v7 football Non-tackle football “7v7,” “7 on 7,” or similar “14 YOM INJURED PLAYING 7 ON 7 MAN FOOTBALL;
DX: LAC SCALP.”

“16 YOM UNHELMETED WAS PLAYING 7 ON 7 FOOT-
BALL AT STADIUM & COLLIDED HEAD TO HEAD
W/ ANOTHER PLAYER. DX: CLOSED HEAD INJURY,
CONCUSSION.”

Other non-tackle
football

Non-tackle football “non-tackle” or “non-contact” without
mention of keywords for flag,
touch, or 7v7 categories

“17 YOM KNOCKED INTO OTHER PLAYER DURING
FOOTBALL SCRIMMAGE GAME, þLOC; WEARING
‘FOAM HELMET’ (NON-CONTACT FB); OBS; DX:
CONCUSSION.”

“13 YOM RUNNING TO GET FOOTBALL AND RAN
INTO SOMEONE DURING NON-TACKLE FOOT-
BALL GAME; DX CHI, SCALP LAC.”

Tackle football Tackle football “tackle,” “helmet,” “full gear,” “face
mask,” or “face guard”

“12 YOM WAS PLAYING FOOTBALL AND HAD A
HELMET-TO-HELMET COLLISION, SUSTAINED A
CONCUSSION.”

“11 YOM TACKLED IN FOOTBALL AT RECESS; DX
NOSE CONTUSION.”
“17YM WAS PLAYING FOOTBALL & GOT HEAD-

BUTTED TO FACE BY ANOTHER PLAYER, WAS
PLAYING IN FULL GEARS>> JAW D/L.”

Unknown football Unknown football Unable to be coded into any other
category

“10 YR M FOOTBALL HIT HIM IN MOUTH; DX LIP LAC.”
“17 YOM HEAD TO HEAD COLLISION PLAYING FOOT-

BALL. DX CONCUSSION.”
“7 YOM EYE PAIN AND IRRITATION AT SCHOOL

STRUCK BY FRIEND WHILE PLAYING FOOTBALL.
DX SMALL CORNEAL ABRASION LT EYE NO FB.”

aNon-tackle football disciplines were initially coded separately, but subsequently, they were combined into a single category for quanti-
tative analyses owing to small sample sizes.

b7v7, 7-on-7 non-tackle football; CHI, closed head injury; D/L, dislocation; DX, diagnosis; FB, football; LAC, laceration; LT, left; LOC, loss
of consciousness; M, male; OBS, observation; PT, patient; S/P, status post; YO, year old.

TABLE 2
Estimates of Participation for 2017

Sport

Participation Estimatesa

Collapsed Sport (E) Adjusted Age 6-18 y(A) All Ages (B) Age 6-12 y (C) Age 13-17 y (D) Age 18-24 y

Flag football 6.551 1.547 0.906 0.893 Non-tackle football (Equation 1) 3.801
Touch football 5.629 0.918 0.821 0.949
Basketball 23.401 5.656 4.362 2.900 Basketball (B þ C þ D/7) 10.432
Outdoor soccer 5.399 1.321 1.053 0.951 Soccer (Equation 2) 7.992
Indoor soccer 11.924 4.420 2.454 1.590
Tackle football 5.224 1.223 1.810 0.582 Tackle football (B þ C þ D/7) 3.116

aParticipation estimates are shown in millions and are based on the Sports & Fitness Industry Association Single Sport Participation Reports.30
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Finally, a 5-year annual participation estimate was
derived using the SFIA-reported trends. Each sport-specific
2018 participation report provided total participation (all age
groups) estimates for 2012 through 2017 and the 5-year aver-
ageannualgrowth.A projection for participation for 2018was
calculated by applying the 5-year average annual growth to
the reported 2017 participation estimate and then used to
create a 5-year annual average participation estimate for
2014-2018 for each sport (Table 3 [column L]). Participation
estimates specific to our age group of interest, 6 to 18 years,
were extracted from the 5-year annual average. For basket-
ball andtackle football, thiswas calculated bymultiplying the
5-year annual average by the 2017 adjusted 6- to 18-year age
figure, divided by the 2017SFIA-provided “total participants”
estimate. The same calculation was made for flag football,
touch football, outdoor soccer, and indoor soccer. Each calcu-
lation was then multiplied by the corresponding combined
sport’s 2017 adjusted “total participants” 6- to 18-year age
figure, divided by that individual sport’s 2017 adjusted “total
participants” 6- to 18-year age figure. Again, resulting figures
for flag and touch football as well as indoor and outdoor soccer
were averaged to form estimates for non-tackle football and
soccer, respectively, using the following equations:

Non-tackle ¼ 1

2

LFF � ENT

AFF

� �
þ LTF � ENT

ATF

� �� �
ðEq3Þ

Soccer ¼ 1

2

LOS � ES

AOS

� �
þ LIS � ES

AIS

� �� �
ðEq4Þ

where A, E, and L correspond to the values in the labeled
columns of Table 3, FF is flag football, NT is non-tackle
football, TF is touch football, OS is outdoor soccer, and IS
is indoor soccer. Final 5-year annual participation esti-
mates for 2014-2018 are shown in Table 3 (column M).

Analysis

The NEISS assigns each incident report 1 of 5 weight values
based on representativeness to the US population of the hos-
pital from which the injury was reported. Weight values are

based on the size class of the hospital and are reassessed annu-
ally. The sum of the weights represents a national projected
total for that injury. The national projected total was used as
the estimate of injury prevalence. For the purposes of this
analysis, for cases in which the national projected total of inci-
dents based on NEISS weighting was < 1200, results were
marked “low” per NEISS recommendations.39 In addition, a
95% CI was determined using data from a NEISS-provided
table approximating the general relative sampling error for
the estimated number of injuries fitted to a curve, where
approximate sampling error is a function of estimated injuries
(see Equation 5; R2¼ 0.9577).27

Approx: Sampling Error

¼ 0:6755� Estimated Injuriesð Þ�0:177
ðEq5Þ

Estimated injury rates were calculated by dividing the
NEISS-derived national projected total injuries from 2014-
2018 by 5 times the average annual participation estimate
derived from SFIA reports. Injury rates were reported as
injuries per 100,000 participant-years. Demographic char-
acteristics were compared across sports for sex and age
using the Pearson chi-square test, with the level of signif-
icance set at .05. Age was grouped as pre–high school (6-14
years) and high school (15-18 years).

RESULTS

Cases Identified

The NEISS query yielded a total of 27,910 incident reports
across football, basketball, and soccer. Of these, 1140
(4.08%) were removed as “not typical” incidents, leaving
26,770 (95.91%) incident reports. Of the remaining inci-
dent reports, 290 (1.08%) cases were identified as non-
tackle football, 3769 (14.07%) as tackle football, 6429
(24.02%) as unknown football, 10,312 (38.52%) as basket-
ball, and 5970 (22.30%) as soccer. The non-tackle cases
included flag football (n ¼ 248; 85.52%), touch football (n
¼ 38; 13.10%), and 7v7 football (n ¼ 2; 0.69%), with 2 cases
(0.69%) in which the non-tackle discipline was

TABLE 3
Estimates of Average Annual Participation for 2014-2018

Sport

Participation Estimates
(All Ages)a,b (J) 5-y Average

Annual Growth
Estimate,b

2017

(K) 2018
Projected

Participation
(I � [1 þ J])

(L) 5-y Annual
Average

([SF, G, H,
I, K]/5)

Collapsed
Sport

(M) Adjusted Average
Annual Participation
for Age 6-18 y, 2014-

2018 ([E/I] � L)
(F)

2014
(G)

2015
(H)

2016
(I)

2017

Flag football 5.508 5.829 6.173 6.551 2.30% 6.702 6.153 Non-tackle
football
(Equation 3)

3.793
Touch football 6.586 6.487 5.686 5.629 –4.90% 5.353 5.948

Basketball 23.067 23.410 22.343 23.401 –0.20% 23.354 23.115 Basketball 10.305
Outdoor soccer 12.592 12.646 11.932 11.924 –1.60% 11.733 12.165 Soccer

(Equation 4)
7.843

Indoor soccer 4.530 4.813 5.117 5.399 3.30% 5.577 5.087
Tackle football 5.978 6.222 5.481 5.224 –3.30% 5.052 5.591 Tackle football 3.335

aParticipation estimates are shown in millions.
bEstimates are based on the Sports & Fitness Industry Association Single Sport Participation Reports.30
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unspecified. Injury narratives from the cases attributed to
non-tackle football can be found as separate Supplemental
Material for this article. Table 4 summarizes the demo-
graphic characteristics by sport. There were significant
associations between type of sport and sex: w2 (4) ¼
21,087.51; P < .001; and between type of sport and age
group: w2 (4) ¼ 1536.78; P < .001. Tackle football and
unknown football injuries were almost entirely associated
with male players, whereas soccer injuries were equally
split between male and female players. Approximately

two-thirds of injuries in the football disciplines were asso-
ciated with patients younger than high school age (6-14
years), while approximately one-half of injuries in basket-
ball and soccer were associated with the 6- to 14-year age
group.

Injured Body Part

Compared to the other sports, non-tackle football dis-
played the lowest injury rate for each body part category

TABLE 4
Annual Average National Estimates for Head Region Injuries by Demographic Characteristicsa

Characteristic
Non-Tackle Football

(n ¼ 1738)
Basketball

(n ¼ 61,652)
Soccer

(n ¼ 33,502)
Tackle Football

(n ¼ 21,672)
Unknown Football

(n ¼ 39,066)

Sex
Male 1374 (79) 46,569 (76) 19,587 (58) 21,347 (99) 37,335 (96)
Female 364 (21) 15,083 (24) 13,915 (42) 325 (1) 1731 (4)

Age, mean ± SD, y 13.7 ± 3.0 14.4 ± 2.9 13.9 ± 3.0 13.8 ± 2.7 13.7 ± 3.0
6-14 1157 (67) 31,570 (51) 18,876 (56) 13,523 (62) 24,163 (62)
15-18 581 (33) 30,082 (49) 14,626 (44) 8149 (38) 14,903 (38)

aData are shown as n (%) unless otherwise indicated.
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Figure 1. Projected annual injury rate among participants aged 6 to 18 years by injured body part. Rate is reported per 100,000
participant-years. Bars represent 95% CIs. Participant estimates represent athletes playing the sport at least once in the year. Non-
tackle football was associated with the fewest injuries of the selected sports, regardless of the injured body part.
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(Figure 1 and Table 5). The estimated rate of injuries to
the head for tackle football (1478.6 per 100,000 partici-
pant-years) was 18 times higher than the rate for non-
tackle football (78.0 per 100,000 participant-years). Head
injury rates for basketball (323.5 per 100,000 participant-
years) and soccer (318.2 per 100,000 participant-years)
were approximately 4 times higher than for non-tackle
football. For non-tackle football, the projected injury esti-
mates indicated the head as the most common body part
injured, followed by the face, mouth, eyeball, and ear.
Non-tackle football and basketball had the most similar
injury distributions.

Injury Type

Across all sports, the identified NEISS diagnosis codes
(code number in parentheses) included the following: con-
cussion (52); internal organ injury (62); laceration (59); con-
tusion, abrasion (53); fracture (57); dental injury (60);
hemorrhage (66); hematoma (58); avulsion (72); dermatitis,
conjunctivitis (74); dislocation (55); foreign body (56); nerve
damage (61); puncture (63); strain or sprain (64); and other/
not stated (71). Among non-tackle football injuries, lacera-
tion was the most common injury diagnosis, followed by
concussion, internal injury, contusion/abrasion, and

fracture. It should be noted that an internal injury diagno-
sis in this context may refer to “internal head injuries, such
as subdural hematomas or cerebral contusions” or indicate
a lack of specific diagnosis for the head injury, per NEISS
coding guidelines.38 There were insufficient non-tackle
football cases reported for the remaining codes to produce
a stable injury rate estimate.

The rate of lacerations in non-tackle football (43.2 per
100,000 participant-years) was similar to that in soccer
(49.1 per 100,000 participant-years) and notably smaller
than the rates of lacerations in tackle football (120.9 per
100,000 participant-years) and basketball (163.5 per
100,000 participant-years) (Table 6 and Figure 2). The rate
of concussions in non-tackle football (40.7 per 100,000 par-
ticipant-years) was 3 times smaller than that in basketball
(124.9 per 100,000 participant-years) or soccer (138.6 per
100,000 participant-years) and 19 times smaller than that
in tackle football (770.4 per 100,000 participant-years).
Dental injury, hemorrhage, and hematoma represented the
least common diagnoses across sports. No sport had suffi-
cient cases to produce stable estimates for the remaining
diagnoses. The relative distribution of non-tackle football
injuries was most similar to basketball injuries, whereas
soccer and tackle football skewed more heavily to concus-
sions and internal injuries. In each of these injuries

TABLE 5
Projected Annual National Total and Estimated Rates of Injury by Body Parta

Body
Part
Injured

Non-Tackle Footballb Basketball

NEISS Injury Estimate

Injury Rate
Estimatec (95% CI)

NEISS Injury Estimate

Injury Rate Estimatec

(95% CI)

Approximate
Sampling

Error
Projected Total

(95% CI)

Approximate
Sampling

Error
Projected Total

(95% CI)

Eye — Low Low 0.184 1572 (1006-2138) 3.1 (2.0-4.2)
Eyeball — Low Low 0.126 13,359 (10,068-16,650) 25.9 (19.5-32.3)
Face 0.128 11,802 (8830-14,774) 62.2 (46.5-77.9) 0.088 97,981 (81,015-114,947) 190.2 (157.3-223.1)
Mouth 0.182 1644 (1057-2231) 8.7 (5.6-11.8) 0.110 28,671 (22,500-34,842) 55.6 (43.6-67.6)
Head 0.123 14,791 (11,212-18,370) 78.0 (59.1-96.9) 0.080 166,678 (140,406-192,950) 323.5 (272.5-374.5)
All 0.109 29,494 (23,178-35,810) 157.6 (123.8-191.4) 0.072 308,261 (264,684-351,838) 598.3 (513.7-682.9)

Body
Part
Injured

Soccer Tackle Footballb

NEISS Injury Estimate

Injury Rate
Estimatec

(95% CI)

NEISS Injury Estimate

Injury Rate Estimatec

(95% CI)

Approximate
Sampling

Error
Projected Total

(95% CI)

Approximate
Sampling

Error
Projected Total

(95% CI)

Eye — Low Low 0.177 1906 (1243-2569) 11.4 (7.4-15.4)
Eyeball 0.157 3832 (2654-5010) 9.8 (6.8-12.8) 0.162 3161 (2156-4166) 19.0 (13.0-25.0)
Face 0.107 33,276 (26,300-40,252) 84.9 (67.1-102.7) 0.113 24,008 (18,676-29,340) 144.0 (112.0-176.0)
Mouth 0.152 4609 (3238-5980) 11.8 (8.3-15.3) 0.140 7228 (5243-9213) 43.3 (31.4-55.2)
Head 0.085 124,767 (104,067-145,467) 318.2 (265.4-371.0) 0.075 246,580 (210,317-282,843) 1478.6 (1261.2-1696.0)
All 0.080 167,512 (141,132-193,892) 427.2 (359.9-494.5) 0.073 282,883 (242,280-323,486) 1693.5 (1450.4-1936.6)

aLow¼ annual national projected total of<1200. NEISS, National Electronic Injury Surveillance System. Dashes indicate that a sampling
error could not be calculated.

bTotal includes “unknown football” injuries projected proportionately by “body part” category into non-tackle or tackle football.
cPer 100,000 participant-years. Estimates are based on the Sports & Fitness Industry Association Single Sport Participation

Reports.30
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(Figure 2), non-tackle football produced the lowest injury
rate across the 4 sports.

Contacting Object

For non-tackle football, “another player” was the most com-
mon contacting object reported (Figure 3 and Table 7).
“Ball” and “playing surface” ranked second and third,
accounting for nearly equal proportions of injuries, followed
by “vertical object” in fourth. This profile was similar to
soccer and basketball, although “playing surface” was
represented more heavily in basketball, and “ball” was
represented more heavily in soccer. In contrast, “another
player” was linked to two-thirds of tackle football injuries,
with very few injuries associated with “vertical object” or
“ball.” It should be noted that a substantial portion of nar-
ratives did not report the contacting object.

For non-tackle football cases reporting “another player” as
the contacting object, the most common body part making
contact was “other,” followed by “elbow,” “head,” and “knee.”
“Other” included narratives that suggested that the entire
body made contact (eg, “collided with another player”), did
not indicate a specific contacting body part (eg, “poked in the
eye”), or were uncertain about the contacting body part (eg,
“might have been kneed”). “Other” was the second most com-
mon contacting body part for the comparative sports. Soccer
and tackle football reported “head” as the most common con-
tacting body part, while basketball narratives weremost com-
monly associated with the elbow as the contacting body part.

DISCUSSION

We analyzed injury data from a representative sample of US
emergency departments to estimate the annual incidence of

TABLE 6
Projected Annual National Total and Estimated Rates of Injury by Diagnosisa

Injury
Diagnosis

Non-Tackle Footballb Basketball

NEISS Injury Estimate

Injury Rate
Estimatec (95% CI)

NEISS Injury Estimate

Injury Rate
Estimatec (95% CI)

Approximate
Sampling

Error
Projected Total

(95% CI)

Approximate
Sampling

Error
Projected Total

(95% CI)

Concussion 0.139 7716 (5621-9811) 40.7 (29.6-51.8) 0.095 64,378 (52,370-76,386) 124.9 (101.6-148.2)
Internal injury 0.149 5154 (3651-6657) 27.2 (19.3-35.1) 0.092 78,883 (64,689-93,077) 153.1 (125.6-180.6)
Laceration 0.137 8195 (5993-10,397) 43.2 (31.6-54.8) 0.091 84,235 (69,253-99,217) 163.5 (134.4-192.6)
Contusion,

abrasion
0.151 4792 (3376-6208) 25.3 (17.8-32.8) 0.102 42,843 (34,254-51,432) 83.2 (66.5-99.9)

Other — Low Low 0.125 13,675 (10,320-17,030) 26.5 (20.0-33.0)
Fracture 0.172 2278 (1510-3046) 12.0 (8.0-16.0) 0.124 14,605 (11,063-18,147) 28.3 (21.4-35.2)
Dental injury — Low Low 0.153 4428 (3101-5755) 8.6 (6.0-11.2)
Hemorrhage — Low Low 0.178 1900 (1239-2561) 3.7 (2.4-5.0)
Hematoma — Low Low 0.183 1625 (1044-2206) 3.2 (2.1-4.3)

Injury
Diagnosis

Soccer Tackle Footballb

NEISS Injury Estimate

Injury Rate
Estimatec

(95% CI)

NEISS Injury Estimate

Injury Rate
Estimatec

(95% CI)

Approximate
Sampling

Error
Projected Total

(95% CI)

Approximate
Sampling

Error
Projected Total

(95% CI)

Concussion 0.098 54,336 (43,892-64,780) 138.6 (112.0-165.2) 0.084 128,472 (107,267-149,677) 770.4 (643.2-897.6)
Internal injury 0.097 59,289 (48,068-70,510) 151.2 (122.6-179.8) 0.088 101,906 (84,382-119,430) 611.1 (506.0-716.2)
Laceration 0.118 19,239 (14,795-23,683) 49.1 (37.8-60.4) 0.117 20,158 (15,540-24,776) 120.9 (93.2-148.6)
Contusion,

abrasion
0.117 20,423 (15,755-25,091) 52.1 (40.2-64.0) 0.122 15,634 (11,888-19,380) 93.8 (71.3-116.3)

Other 0.145 5906 (4225-7587) 15.1 (10.8-19.4) 0.135 9010 (6630-11,390) 54.0 (39.7-68.3)
Fracture 0.148 5386 (3827-6945) 13.7 (9.7-17.7) 0.159 3507 (2412-4602) 21.0 (14.4-27.6)
Dental injury — Low Low 0.181 1721 (1112-2330) 10.3 (6.7-13.9)
Hemorrhage — Low Low — Low Low
Hematoma — Low Low — Low Low

aLow ¼ annual national projected total of <1200. Avulsion, dermatitis/conjunctivitis, dislocation, foreign body, nerve damage, puncture,
and strain/sprain were low across all sports. NEISS, National Electronic Injury Surveillance System. Dashes indicate that a sampling error
could not be calculated.

bTotal includes “unknown football” injuries projected proportionately by “diagnosis” category into non-tackle or tackle football.
cPer 100,000 participant-years. Estimates are based on the Sports & Fitness Industry Association Single Sport Participation Reports.30
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head region injuries caused by non-tackle football among
youth patients aged 6 to 18 years. A secondary aim was to
contextualize these findings by comparing non-tackle foot-
ball injuries with team sports with similar playing styles
and permitted player contact (ie, basketball, soccer) and
with tackle football, a sport to which non-tackle football has
been offered as a safer option. To our knowledge, this is
the first study to produce a national estimate of pediatric
head injuries associated with non-tackle football.

Nature of Injuries in Non-Tackle Football

While non-tackle football continues to grow in popularity,
the nature of head injuries associated with the sport has not
been well established. The interpretation of previous stud-
ies has been limited by a number of factors, including not
separating tackle football from non-tackle football,1,13,21,22

sampling from only a few leagues,15,19,24 and providing
minimal details about head and face injuries.9 Further-
more, only 1 study to date24 has investigated injuries in

athletes younger than 18 years. The present study focused
on injuries to the head and face, including the eyeball, ear,
and mouth, to provide a comprehensive scope of the injury
risk to the head region. Likewise, it was important to sep-
arate tackle and non-tackle football, as the 2 sports were
expected to produce unique injury profiles because of differ-
ences in protective equipment requirements and amount of
physical contact, among other factors.

Among the non-tackle football injuries, eyeball, mouth,
or ear injuries were significantly less frequent than injuries
to the face or head body parts. Face injuries were typically
characterized as a laceration, contusion/abrasion, or frac-
ture. The most common injuries to the head were a concus-
sion or internal injury, with some instances of a contusion/
abrasion and laceration and very few hematoma or fracture
diagnoses. Kaplan et al12 examined time-loss injuries over
2 seasons in an adult contact flag football league and found
that over 50% of injuries to the head, face, and lips were
lacerations, while contusions, concussions, and fractures
accounted for the remainder of injuries. Interestingly, a
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Figure 2. Projected annual injury rate among participants aged 6 to 18 years by primary diagnosis. Rate is reported per 100,000
participant-years. Bars represent 95% CIs. Participant estimates represent athletes playing the sport at least once in the year. Non-
tackle football injury rates were the lowest of the selected sports, across all diagnosis codes examined.
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study of youth non-tackle football injuries24 found concus-
sions to be much higher (23% of all injuries) than suggested
by our present data (26% of head region injuries) or by other
studies (4%-11% of all injuries).2,12,14,22 The discrepancy
could represent the difference between examining a nation-
wide sample and a single league. Alternatively, the NEISS
database only captures injuries that are seen in an emer-
gency department and may underestimate injuries (eg, con-
cussions) that frequently present to an athletic trainer,
primary care physician, or specialty clinic rather than an
emergency department.7

Similar to other studies of non-tackle football inju-
ries,2,12 contact with another player was the most com-
monly reported injury mechanism for non-tackle
football. Although non-tackle football is considered a
lower contact sport, it is clearly not a noncontact sport.
The body part of the contacting athlete was most com-
monly classified as “other,” which included narratives
that suggested that the entire body made contact, did not
indicate a specific contacting body part, or were uncertain
about the contacting body part. The head, elbow, or knee
was the contacting object in one-third of the reports.

Injuries also were commonly attributed to the playing
surface. These findings agree with a study of head contact
in organized youth 7v7 football that found that head-to-
body contact and head-to-ground contact were the most
common sources of head contact and that head-to-head
contact was infrequent.11

Interestingly, several non-tackle football injuries were
classified as being caused by a vertical object adjacent to
the field, such as a brick wall, metal pole, fence, bleacher, or
door. Likewise, several injuries referenced hard or man-
made ground, including asphalt, concrete, and gym floor-
ing. Most of these are features that are not typical of
organized non-tackle football. Correspondingly, many of
these cases indicated that the injury setting was a school,
street, or home, and several narratives referenced physical
education class or recess. Injury prevention measures may
benefit from accounting for these scenarios, such as encour-
aging flag football during gym class to be played on a turf
field without hard objects immediately surrounding the
field of play. Likewise, the majority of the cases reported
in the NEISS database were associated with flag football. It
is unclear whether this represents a true difference in the
risk between flag, touch, and 7v7 football or rather reflects
differences in overall participation. Many of the flag foot-
ball narratives referenced a school setting or physical edu-
cation class, which may suggest that flag football is a more
common staple of physical education curriculums than
other disciplines and in turn may lend itself to a higher
proportion of injuries, as noted above.

Comparison of Non-Tackle Football With
Basketball, Soccer, and Tackle Football

In agreement with our hypothesis, these data suggest that
non-tackle football is associated with lower head-region
injury rates than tackle football for athletes aged 6 to
18 years when examining injuries warranting a hospital
visit. Tackle football was associated with the highest rate
of injuries of the 4 sports analyzed—approximately 10
times higher than non-tackle football after accounting for
estimated participation. This finding agrees with a recent
study that found flag football to be associated with signif-
icantly fewer head impacts per player, as measured by
head impact sensors, compared with tackle football.17

Peterson et al24 reported fewer total injuries but double
the rate of concussions in youth flag football compared
with tackle football. The source of discrepancy between
these results and those of the present study is unclear, but
it may represent a difference between the nationwide sam-
ple over 5 years used here compared with the more limited
sample (2 tackle leagues and 1 flag league over a single
season) of Peterson and colleagues.24

We also hypothesized that the lower contact sports (ie,
soccer, basketball, and non-tackle football) would have sim-
ilar injury rates, which was not confirmed. Rather, the rate
of non-tackle football injuries was approximately 30% of
that of soccer or basketball. An analysis of all NEISS inju-
ries from 2003 to 2007 for people aged �15 years found that
football-related injuries occurred at twice the rate of soccer
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Figure 3. Reported contacting object causing an injury to the
head, face, eye, ear, or mouth for selected sports among
participants aged 6 to 18 years. Only cases in which the injury
narrative reported the contacting object are included. Rela-
tive distributions varied by sport, but the most common
source of contact across all sports was another player.
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and basketball injuries when participation rates were
accounted for in the calculation,3 although football was not

differentiated between tackle and non-tackle. One may
expect that soccer, basketball, and non-tackle football

TABLE 7
Projected Annual National Total and Estimated Rates of Injury by Contacting Objecta

Contacting
Object

Non-Tackle Footballb Basketball

NEISS Injury Estimate

Injury Rate
Estimatec (95% CI)

NEISS Injury Estimate

Injury Rate
Estimatec (95% CI)

Approximate
Sampling

Error
Projected Total

(95% CI)

Approximate
Sampling

Error
Projected Total

(95% CI)

Ball 0.143 6474 (4661-8287) 34.1 (24.5-43.7) 0.108 31,522 (24,850-38,194) 61.2 (48.2-74.2)
Another player 0.124 14,493 (10,973-18,013) 76.4 (57.8-95.0) 0.086 112,754 (93,709-131,799) 218.8 (181.8-255.8)

Head 0.182 1666 (1073-2259) 8.8 (5.7-11.9) 0.112 25,307 (19,738-30,876) 49.1 (38.3-59.9)
Elbow 0.174 2101 (1383-2819) 11.1 (7.3-14.9) 0.099 50,242 (40,450-60,034) 97.5 (78.5-116.5)
Knee 0.189 1324 (833-1815) 7.0 (4.4-9.6) 0.166 2822 (1906-3738) 5.5 (3.7-7.3)
Kicked — Low Low — Low Low
Other 0.135 8948 (6581-11,315) 47.2 (34.7-59.7) 0.107 33,288 (26,310-40,266) 64.6 (51.1-78.1)

Playing surface 0.144 6132 (4398-7866) 32.3 (23.2-41.4) 0.092 79,216 (64,973-93,459) 153.7 (126.1-181.3)
Soft/natural — Low Low — Low Low
Hard/
manmade

0.170 2454 (1638-3270) 12.9 (8.6-17.2) 0.107 32,601 (25,742-39,460) 63.3 (50.0-76.6)

Ground/
unknown

0.161 3262 (2230-4294) 17.2 (11.8-22.6) 0.101 46,589 (37,387-55,791) 90.4 (72.5-108.3)

Vertical object 0.159 3483 (2394-4572) 18.4 (12.6-24.2) 0.117 20,047 (15,450-24,644) 38.9 (30.0-47.8)
In field — Low Low 0.143 6399 (4603-8195) 12.4 (8.9-15.9)
Adjacent 0.160 3391 (2326-4456) 17.9 (12.3-23.5) 0.125 13,648 (10,298-16,998) 26.5 (20.0-33.0)

Multiple
contacts

— Low Low 0.149 5134 (3636-6632) 10.0 (7.1-12.9)

Not stated 0.138 7997 (5839-10,155) 42.2 (30.8-53.6) 0.096 59,588 (48,320-70,856) 115.7 (93.8-137.6)

Contacting
Object

Soccer Tackle Footballb

NEISS Injury Estimate

Injury Rate
Estimatec

(95% CI)

NEISS Injury Estimate

Injury Rate
Estimatec

(95% CI)

Approximate
Sampling

Error
Projected Total

(95% CI)

Approximate
Sampling

Error
Projected Total

(95% CI)

Ball 0.100 48,812 (39,250-58,374) 124.5 (100.1-148.9) 0.156 4011 (2788-5234) 24.1 (16.8-31.4)
Another player 0.099 50,490 (40,659-60,321) 128.8 (103.7-153.9) 0.087 104,606 (86,701-122,511) 627.3 (519.9-734.7)

Head 0.123 15,148 (11,498-18,798) 38.6 (29.3-47.9) 0.092 76,589 (62,736-90,442) 459.3 (376.2-542.4)
Elbow 0.148 5413 (3848-6978) 13.8 (9.8-17.8) 0.179 1825 (1185-2465) 10.9 (7.1-14.7)
Knee 0.155 4121 (2871-5371) 10.5 (7.3-13.7) 0.170 2452 (1636-3268) 14.7 (9.8-19.6)
Kicked 0.133 9745 (7206-12,284) 24.9 (18.4-31.4) 0.175 2029 (1331-2727) 12.2 (8.0-16.4)
Other 0.122 16,062 (12,232-19,892) 41.0 (31.2-50.8) 0.115 21,711 (16,802-26,620) 130.2 (100.8-159.6)

Playing surface 0.110 27,956 (21,912-34,000) 71.3 (55.9-86.7) 0.105 36,509 (28,980-44,038) 218.9 (173.8-264.0)
Soft/natural 0.161 3344 (2291-4397) 8.5 (5.8-11.2) 0.171 2352 (1564-3140) 14.1 (9.4-18.8)
Hard/
manmade

0.164 3017 (2050-3984) 7.7 (5.2-10.2) 0.160 3471 (2385-4557) 20.8 (14.3-27.3)

Ground/
unknown

0.115 21,595 (16,708-26,482) 55.1 (42.6-67.6) 0.109 30,686 (24,160-37,212) 184.0 (144.9-223.1)

Vertical object 0.139 7585 (5519-9651) 19.3 (14.0-24.6) 0.143 6353 (4568-8138) 38.1 (27.4-48.8)
In field 0.157 3829 (2652-5006) 9.8 (6.8-12.8) — Low Low
Adjacent 0.157 3756 (2598-4914) 9.6 (6.6-12.6) 0.144 6196 (4447-7945) 37.2 (26.7-47.7)

Multiple
contacts

0.152 4603 (3233-5973) 11.7 (8.2-15.2) 0.159 3491 (2400-4582) 20.9 (14.4-27.4)

Not stated 0.110 28,065 (22,002-34,128) 71.6 (56.1-87.1) 0.085 118,797 (98,916-138,678) 712.4 (593.2-831.6)

aLow¼ annual national projected total of<1200. NEISS, National Electronic Injury Surveillance System. Dashes indicate that a sampling
error could not be calculated.

bTotal includes “unknown football” injuries projected proportionately by “contacting object” category into non-tackle or tackle football.
cPer 100,000 participant-years. Estimates are based on the Sports & Fitness Industry Association Single Sport Participation Reports.30
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would have similar injury rates because all 3 sports are
considered lower contact than tackle football and none typ-
ically requires protective headgear. The rates reported for
basketball and soccer were generally similar, which agrees
well with other studies.1,3

The low rate of head region injuries in non-tackle foot-
ball supports non-tackle football as a suitable alternative
to tackle football for players and parents concerned about
head injuries in other sports, including tackle football.5,35

It also supports recent work calling for expanded access to
non-tackle football, particularly in communities of lower
socioeconomic status.16 Owing to the small number of non-
tackle football cases in the NEISS query, we were unable
to examine injury rates by age, sex, or non-tackle disci-
pline. Future work should examine head injury profiles
by these factors to further refine safety recommendations.

Limitations

There are several important limitations that should be
considered when interpreting these findings. Both male
and female athletes and all ages (6-18 years) were
included in the analysis because non-tackle football is
played by both sexes and these ages. We acknowledge that
sex and age may influence the injury risk,4,23,36 but we
were unable to parse out data by either, as some estimates
were rendered unstable because of too few cases. Thus, we
cannot postulate whether significant differences across
sports in these demographic factors reflect underlying dif-
ferences in participation or demographic-specific injury
risks. Likewise, there were insufficient data to examine
by non-tackle category (ie, flag, touch, 7v7), so we could
not determine how the styles differ in their injury profile.
Although we sought to eliminate injuries reflecting non-
typical play (eg, hitting a basketball with a baseball bat),
the injuries reported likely reflect a mix of organized and
unorganized (eg, “pick-up”) play, which may have different
injury risk profiles. For example, it would be reasonable to
expect that tackle football is more frequently played in an
organized setting than the other sports, which should
include better enforcement of safety rules and fewer inju-
ries but also may include better medical coverage, leading
to more injuries identified.

Both sources of data (NEISS and SFIA) for this analysis
are projections based on national sampling and carry
inherent errors. The sampling error associated with the
NEISS was approximated, as described in Equation 5. In
estimating injury rates across sports, SFIA participation
was treated as a point estimate. In its single-sport partic-
ipation reports, the SFIA provided a standard error esti-
mate for participation rates of 0.27 percentage points with
a 95% confidence level (eg, 95% confidence that a partici-
pation rate listed at 5% is ±0.27%). Also, the manual cat-
egorization of sports were based on incident narratives
entered by hospital staff, of which the level of detail may
vary by circumstance and could lead to bias in some
unknown way. Furthermore, attributing “unknown
football” data to “tackle football” and “non-tackle football”
in proportion to the relative rates for “tackle” and “non-
tackle” assumes that narratives that cannot be

categorized into “tackle” or “non-tackle” have the same
relative rates as those that can. This is a critical assump-
tion that represents a best guess in the absence of other
information. Adjustments to produce estimated sport par-
ticipation rates from SFIA data presented here contribute
errors and represent one way to estimate sport participa-
tion with injury information in the absence of complete
data. Other strategies, data sets, or assumptions may be
appropriate for other research questions.3 Finally, partic-
ipation for 18-year-old players was estimated as one-
seventh of that of the 18- to 24-year age group. However,
18-year-old players who are still in high school may be
more likely to play tackle football than 18- to 24-year-old
players as a whole, so the one-seventh approach may have
somewhat underestimated tackle versus non-tackle foot-
ball participation. It is not clear how the assumption
would influence the other sport participation numbers.

CONCLUSION

Among 6- to 18-year-old athletes presenting to US emer-
gency departments for sport-related head-region injuries,
the rate of injuries for non-tackle football was found to be
lower than that for tackle football, soccer, and basketball.
This finding held true for all examined body parts (head,
face, eye, ear, mouth) and diagnosis codes. The relative
distribution of injuries by body part, diagnosis, and mech-
anism was generally similar across sports. These results
suggest that non-tackle football poses a lower head and face
injury risk than these other sports, and they provide con-
text for developing appropriate safety measures for the
sport. Future work should expand this analysis to examine
injury profiles by sex, age, and non-tackle discipline.
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