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Evidence synthesis tool

SPORT:

Football

Target Group:

Youth, High-School, & Collegiate Male Football Players

Injury Mechanisms:

Injury Types: Concussions, Shoulder Injuries (AC), Knee Injuries, hamstring injuries, heat injuries, overuse injuries

Mechanisms: Player-to-player contact (tackling); games vs. practices; playing surface; player position; protective equipment

Incidence/Prevalence

Risk/Protective Factors

Interventions

Implementation/Evaluation

Resources

Youth Athletes

Injury rate for high-school
athletes is reported as 4.08
per 1000 Athletic Exposures
(A-Es) between the 2005-
2010 academic years.1

High-school football related
concussion incidence rates
ranged from 0.48 — 1.03 per
1000 A-Es.”

One study assessing
concussions rates in 2012 and
2013 seasons reported that
11.8% and 66.4% of all
concussions were sustained
by youth and high school
football athletes
respectively.3

Collegiate Athletes

Between 2004-2009
academic years, 18,075
football injuries were
reported in collegiate
athletes. The highest injury
rates were found in
competitions (36.94/1000 A-
Es), occurring in the lower

Playing Surface

Systematic reviews have
demonstrated strong evidence for
differences in injury rates between
artificial turf and natural
turf/grass.l Studies have reported
higher injury rates for NFL players
who participated in games on turf
vs. grass (IDR=1.22, 95% Cl,1.09-
1.36).2 In one study, the risk of
sustaining a shoulder injury was
significantly higher on grass than
synthetic surfaces (IRR=1.36, 95%
cl,1.02-1.81).}

It is reported that the odds of
sustaining an injury are higher
when there are higher levels of
rotational traction at the shoe-
surface interface (OR=2.73, 95% Cl,
2.13-3.15.*

Position

Offensive players report a
significantly higher number of
concussions, compared to other
positions in football.”® One
systematic review reported that
offensive quarterbacks had the

There is a lack of literature on
interventions to reduce the risk
injury in football.

A pre-season health
acclimatization guideline was
shown to be effective in reducing
exertional heat injuries (EHIs) in
football pIayers.1

One study examined a
comprehensive coach education
program (Heads-Up Football -
HUF) and practice contact
restriction guidelines (Pop Warner
- PW) on injury rates. Compared
with football players who were in
the non-Heads Up Football (NHUF)
group, practice injury rates were
lower for HUF and PW groups
[0.97/1000 A-Es, IRR=0.13, 95% ClI,
0.08-0.21; 2.73/1000 A-Es,
IRR=0.37, 95% Cl, 0.26-0.53].”

One study evaluated the NCAA
concussion management policies

. 3 .
on concussion rates.” This study
found that the combined
incidence rate of concussions
doubled from the previous season,
post-implementation of new

In one study examining the
effectiveness of guidelines to reduce
EHI in football players, compliance to
the implemented guidelines was low."

The study that evaluated the NCAA
concussion management policies on
concussion rates and found that
concussions increased, post
implementation of new NCAA policies
on concussion management
hypothesized that the increase was
likely due to an increase in reporting
of concussions.’

Barriers/Facilitators to
Implementation

Future studies need to elucidate what
facilitators lead to compliance of heat
acclimatization guidelines.1

One study reported the following
facilitators to the implementation of
concussion education laws in the
United States:®

1. Prior state-level activity on
concussion awareness and
management, building upon existing
requirements.

Websites
Stop Sports Injuries:

http://www.stopsportsinjuries.

org/STOP/Prevent _Injuries/Fo
otball Skating Injury Preventi

on.aspx

National Collegiate Athletic
Association:

https://www.ncaa.org/sites/de

fault/files/NCAA Football Inju
ry WEB.pdf



http://www.stopsportsinjuries.org/STOP/Prevent_Injuries/Football_Skating_Injury_Prevention.aspx
http://www.stopsportsinjuries.org/STOP/Prevent_Injuries/Football_Skating_Injury_Prevention.aspx
http://www.stopsportsinjuries.org/STOP/Prevent_Injuries/Football_Skating_Injury_Prevention.aspx
http://www.stopsportsinjuries.org/STOP/Prevent_Injuries/Football_Skating_Injury_Prevention.aspx
https://www.ncaa.org/sites/default/files/NCAA_Football_Injury_WEB.pdf
https://www.ncaa.org/sites/default/files/NCAA_Football_Injury_WEB.pdf
https://www.ncaa.org/sites/default/files/NCAA_Football_Injury_WEB.pdf

extremity (56%) and
consisted of strains/sprains
(50.6%)."

College football related

concussion incidence rates
are reported to range from
0.52—0.81 per 1000 A-Es.

National Football League
(NFL) Players

Rate of acromioclavicular
joint (AC) injuries was 26.1
per 10,000 A-Es and the
majority of these injuries
occurred on natural grass
during passing pIays.5

In 480 games, there were 292
concussion resulting in 0.61
concussions per game (95%
Cl, 0.54-0.68), 6.61
concussions per 1000 A-Es
(95% Cl, 5.85-7.37).°

There is a high incidence rate
for serious injuries, including
concussions, in male football
pIayers.z’7 The mechanism of
injury has been attributed to
high speed player-to-player
contact/tackling. > ¥
Football practices are
reported to be a major source
of concussion at all levels of

3,9
play.
There is a high incidence rate

of hamstring strains reported
by football players in

highest risk of sustaining a
concussion compared with all other
playing positions (1.7 to 5 fold
increase) [range of IRR=1.72 (95%
Cl, 1.14-2.60) to 5.59, (95% Cl, 3.90
to 8.02)].°

Weather

Colder game-day temperatures are
associated with an increase risk of
concussion (IRR = 2.16, 95% ClI,
1.35-3.45) and ankle injuries.’

The odds of sustaining a
concussion are reported to be 30%
lower for NFL athletes who play at
higher elevations (OR=0.70, 95% ClI,
0.53-0.94).

Protective Equipment

One study that looked at lace-up
ankle braces found that players
who used this equipment had
lower incidence rates of ankle
injuries but no differences were
seen for other lower extremity
injuries (HR=0.39, 95% Cl, 0.24-
0.65).°

McGuine et al., found no difference
in the incidence of concussions for
players wearing different brands of
helmets. However, custom mouth
guards were associated with a
higher rate of sports-related
concussions compared to those
who wore a generic mouth guard
(HR=1.69, 95% Cl, 1.20-2.37).”

NCAA policies on concussion
3
management.

Findings support comprehensive
coach education and practice
contact restrictions as effective
injury prevention and intervention
strategies.2

2. Pre-existence of training
requirements.

3. Vesting authority for
implementation with central
organizing bodies that have prior
familiarity with target populations
and protocols.

4. Key partnerships during both
legislative and implementation
processes.

5. Smoother path to implementation
if agencies responsible were involved
in legislative process.




practice.” This may be due to
explosive or decelerating
movements without
adequate rest.'” Lower
extremity injury rates remain
high and have increased in
NCAA football athletes over
time.* %" The highest
average annual rate of ACL
injuries was found in men’s
football, compared to other
sports.”

Some studies report that
incidence rates for injuries
and concussions are higher in
14-16
games compared to
practice; others report higher
. . 4,7,10-11
rates in practices. One
factor for consideration in
these analyses, is level of

play.
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Review of Sport Injury Burden, Risk Factors and Prevention
Football

Incidence and Prevalence

Youth Athletes

Injury rates vary for high school football players by position. Between the 2005-2010
academic years, the injury rate for high-school athletes who played football was 4.08 per 1000
athletic exposures (A-Es). (Badgeley et al., 2013) Offensive linemen sustained the majority of
injures (18.3% of all injuries) and the most common body parts injured were the knee (15.4%),
ankle (13.3%), and head/face (12.9%). (Badgeley et al., 2013) In a study that examined
concussions in youth athletes, high-school football related concussion incidence rates ranged
from 0.48 — 1.03 per 1000 A-Es. (Clay et al., 2013) One study that assessed concussions rates in
the 2012 and 2013 seasons reported that 11.8% and 66.4% of all concussions were sustained by
youth and high school football athletes, respectively. (Dompier et al., 2015)

Collegiate Athletes

Between the 2004-2009 academic years, 18,075 football injuries were reported in NCAA
athletes. The highest injury rate was found in competitions (36.94/1000 A-Es), and the majority
of injuries occurred in the lower extremity (56%) and consisted of strains/sprains (50.6%). (Kerr
et al., 2016) In a systematic review by Clay et al., (2013) college football related concussion
incidence rates ranged from 0.52— 0.81 per 1000 A-Es.

National Football League (NFL) Players

Shoulder injuries, particularly acromioclavicular joint (AC) injuries occur frequently in the
NFL. The rate of AC injuries was 26.1 per 10,000 A-Es and the majority of these occurred on
natural grass during passing plays. (Lynch et al., 2013) In another study that assessed head
injuries among NFL players, in 480 games, there were 292 concussion resulting in 0.61
concussions per game (95% Cl, 0.54-0.68), 6.61 concussions per 1000 A-Es (95% Cl, 5.85-7.37).
(Nathanson et al., 2016)

Mechanism/Type of Injury/Body Part Injured

The most common mechanism of injury in football is reported to be high speed player-to-
player contact/tackling. (Badgeley et al., 2013; Clay et al., 2013; Kerr et al., 2015; Kontos et al.,
2013; McGuine et al., 2014; Westermann et al., 2016) It is reported that concussions are a
common injury occurring in football practices, (Dompier et al., 2015; Kontos et al., 2013), in
addition to high rates of hamstring strains. (Kontos et al., 2013) This may be due to the explosive
or decelerating movements in football. (Dalton et al., 2015) Lower extremity injury rates are high
and are reported to have increased in NCAA football athletes over time. (Kerr et al., 2016;



McGuine et al., 2014; Westermann et al., 2016) In comparison to other sports, the highest
average annual rate of ACL injuries was found in men’s football. (Agel et al., 2016)

Some studies report that incidence rates for injuries and concussions are higher in games
(Caswell et al., 2016; Houck et al., 2016; Iguchi et al., 2013) compared to practice, while others
report higher rates in practice. (Kerr et al., 2016; McGuine et al., 2014; Westermann et al., 2016;
Zuckerman et al., 2015) One factor for consideration in these analyses, is level of play.

Limitations

The studies reviewed varied in how they measured exposure data in the calculation of
injury rates (100 vs. 1000 vs. 10, 000 A-Es, games vs. practices, level of play, etc.). The variability
in data collection and analyses results in the inability to compared studies.

Risk and Protective Factors

Playing Surface

Systematic reviews demonstrate strong evidence for differences in injury rates between
artificial turf and natural turf/grass. (Williams et al., 2011) Studies report higher injury rates for
NFL players who participate in games on turf vs. grass. (Hershmann et al., 2012) In one study, the
risk of sustaining a shoulder injury was significantly higher on grass, compared to synthetic
surfaces. (Lawrence et al., 2016) The odds of sustaining an injury are higher when there are
higher levels of rotational traction at the shoe-surface interface. (Thomson et al., 2015)

Position

Offensive players report a significantly higher number of concussions generally
(Abrahams et al., 2014; Teramoto, 2015). One systematic review reported that offensive
qguarterbacks had the highest risk of sustaining a concussion compared with all other playing
positions (1.7 to 5 fold increase) (Abrahams et al., 2014).

Weather

Weather is another factor that contributes to injury incidence. Colder game-day
temperature was associated with an increased risk of concussion and ankle injuries. (Lawrence et
al., 2016) In addition, it is reported that the odds of sustaining a concussion were 30% lower for
NFL athletes who played at higher elevations. (Myer et al., 2014)

Protective Equipment

Protective equipment such as lace-up ankle braces has shown to lower the incidence of
ankle injury; however, no differences were seen when examining other lower extremity injuries.
(McGuine et al., 2012) The use of other protective equipment such as helmets and mouth guards
has also been examined. McGuine et al. (2014) found no difference in the incidence of
concussions for players wearing different brands of helmets; however, custom mouth guards



were associated with a higher rate of sports-related concussions compared to those who wore a
generic mouth guard.

Opportunities for Prevention: Effective Interventions, Cost-Effectiveness,
Implementation and Evaluation

There is an overall lack of literature on interventions to reduce the risk injury in football.
One study examined a pre-season health acclimatization guideline and demonstrated a reduction
in exertional heat injuries (EHIs) in football players. (Barron et al., 2014) Another study examined
a comprehensive coach education (Heads-Up Football - HUF) and practice contact restriction
guidelines (Pop Warner - PW) on injury rates. Compared with football players who were in the
non-Heads Up Football (NHUF) group, practice injury rates were lower for HUF and PW groups.
(Kerr et al., 2015) These findings support comprehensive coach education and practice contact
restrictions as effective injury prevention and intervention strategies. (Kerr et al., 2015)

A pilot study demonstrated an 85% reduction in concussion risk by providing vision
training to collegiate football players in pre-season; however, further studies are needed to
further evaluate this recommendation. (Clark et al. 2015) A study by Kilcoyne et al., (2014)
evaluated the NCAA concussion management policy change on concussion rates. This study
found that the combined incidence rate of concussions doubled from the previous season, post-
implementation of new NCAA policies on concussion management.

Finally, a recent systematic review identified the importance of helmet fit in youth
football to potentially reduce the severity of concussion symptoms. While, cohort level evidence
supports this recommendation, more rigorous study designs are needed (Emery et al., 2017).

Cost Effectiveness

No studies examined the cost-effectiveness of implementing interventions to prevent
injuries in football players.

Implementation/Evaluation

Heat acclimatization guidelines and concussion management policies are two strategies
that have been implemented to prevent injuries among football players. Compliance with pre-
season health acclimatization guidelines has shown to be effective in reducing exertional heat
injuries (EHIs) in football players; however, a low proportion of high school football players
complied with all the recommended guidelines. (Barron et al., 2014) NCAA concussion
management policies have been previously evaluated and authors found that the combined
incidence rate of concussions doubled from previous season after the implementation of new
NCAA policies on concussion management. (Kilcoyne et al., 2014) The authors hypothesized that
the increase was likely due to an increase in reporting of concussions.

Limitations



There are few studies that have evaluated the effectiveness of interventions such as
comprehensive education programs and contact restrictions to reduce injury in football. Future
studies need to elucidate what facilitators lead to compliance of heat acclimatization guidelines
and the most effective way to implement these prevention strategies. (Barron et al., 2014)
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