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Association Between the Experimental Kickoff Rule
and Concussion Rates in lvy League Football
The kickoff return in football, in which athletes run at speed
toward each other over a long distance with the potential
for significant impacts, has been associated with a substan-
tial number of concussions.! In 2015 in the Ivy League,
a Division 1 conference of 8 private universities in the
National Collegiate Athletic Association (NCAA), kickoffs
accounted for 6% of all plays but 21% of concussions.? In
response, Ivy League football coaches recommended a rule
change. In 2016, the kickoff line was moved from the 35-yd to
the 40-yd line and the touchback line was moved from the
25-yd to the 20-yd line. The intention was to have more kick-
offs land in the end zone and thereby reduce the likelihood
the receiving player will advance the ball, thus increasing
touchbacks. However, moving the touchback line to the
20-yd line could cause receivers to try to advance the ball,
possibly decreasing touchbacks.

We investigated whether the experimental rule was asso-
ciated with changes in the number of touchbacks and the rate
of concussion in kickoffs in Ivy League football.

Methods | Each Ivy League football team has approximately 100
players and plays 10 games per season. Each team partici-
pates in the Ivy League’s concussion surveillance system,
whereby at the start of each season, players are invited to par-
ticipate using written informed consent.? Participants who have
a concussion are identified by athletic trainers; concussions
are diagnosed by a team physician and entered into a web-
based repository. Participation is 95%.

From the repository, we identified concussions occurring
during regular-season in-conference games during the 5 sea-
sons from 2013 through 2017. Each concussion was evalu-
ated for what type of play it occurred in: kickoff, play from

scrimmage, punt, or field-goal or point-after-touchdown at-
tempt. The total number of each play type run each season was
accessed from the NCAA archive.

Annual concussion rates before (2013-2015) and after
(2016-2017) the 2016 rule, during kickoffs compared with
the other play types (that presumably were not affected by
the rule change), were analyzed using a difference-in-
differences approach. Annual concussion counts were mod-
eled by year and play type, with play counts as exposures,
using maximum likelihood Poisson regression to estimate
rate differences, difference-in-differences, and 95% confi-
dence intervals. Stata MP 15 (StataCorp) was used for analy-
sis. The University of Pennsylvania institutional review
board waived review.

Results | During 68 479 plays from 2013 through 2017, 159 con-
cussions occurred (126 before and 33 after the rule), for an over-
all concussion rate of 2.3 per 1000 plays. Kickoffs resulting in
touchbacks increased from a mean 0f 17.9% annually before the
rule change to 48.0% after. The mean annual concussion rate
per 1000 plays during kickoff plays was 10.93 before the rule
change and 2.04 after (difference, -8.88; 95% CI, -13.68 to
-4.09) (Table). For other play types, the concussion rate was 2.56
before the rule change and 1.18 after (difference, -1.38; 95% CI,
-3.68 to 0.92). The difference-in-differences analysis showed
that 7.51 (95% CI, -12.88 to -2.14) fewer concussions occurred
for every 1000 kickoff plays after vs before the rule change.

Discussion | The kickoff rule change in Ivy League football was
associated with a reduction in concussions. Moving the
touchback line® and the kickoff line are debated. In 2011,
the National Football League moved the kickoff line to the
35-yd line from the 30-yd line.* One analysis concluded that
this reduced kickoff play injuries overall but not head
injuries,* but the analysis was vulnerable to bias by not
including a control injury rate change.

Table. Concussions by Play Type During Seasons Before (2013-2015) and After (2016-2017) the Experimental Kickoff Rule Change

in lvy League Football®

Before Rule Change (2013-2015)

After Rule Change (2016-2017)

Play Type Concussions, No. Plays, No. Rate Concussions, No. Plays, No. Rate Rate Difference (95% CI)
Total 126 41486 3.04 33 26993 1.22 -1.82 (-2.49to -1.14)
Kickoffs 26 2379 10.93 3 1467 2.04 -8.88 (-13.68 to -4.09)
Other play types
Scrimmages 92 34521 2.67 28 22467 1.24 -1.43 (-2.13 to -0.07)
Punts 6 2496 2.40 2 1791 1.12 -1.28 (-3.76 t0 1.18)
Field goals/point 2 2090 0.96 0 1268 0 -0.96 (-22.83 t0 3.69)
after attempts
Other play types 100 39107 2.56 30 25526 1.18 -1.38 (-3.68 t0 0.92)
combined

@ Rates are concussions per 1000 plays, and rate differences were calculated as the rate in the period after the rule change minus the rate in the period

before the rule change.
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Limitations include possible bias by a rule that in 2016
eliminated full-contact hitting in practices in response to con-
cerns about injuries generally.® This rule likely did not differ-
entially affect activities during different types of plays during
competitions and hence would not bias this analysis. Con-
founding by player or game characteristics changing over time
and surveillance bias are possible.

The action taken by Ivy League leadership based on epi-
demiologic evidence demonstrates how targeted policy
changes can reduce sport-related concussion. Although these
results may not generalize beyond the Ivy League, they may
inform the NCAA as it considers adjusting the kickoff rules in
football in all collegiate conferences.®

Douglas J. Wiebe, PhD
Bernadette A. D’Alonzo, MPH
Robin Harris

Margot Putukian, MD
Carolyn Campbell-McGovern

Author Affiliations: University of Pennsylvania, Philadelphia (Wiebe, D'Alonzo);
Ivy League, Princeton, New Jersey (Harris, Campbell-McGovern); Princeton
University, Princeton, New Jersey (Putukian).

Accepted for Publication: August 30, 2018.

Corresponding Author: Douglas J. Wiebe, PhD, Department of Biostatistics,
Epidemiology, and Informatics, Perelman School of Medicine, University of
Pennsylvania, Blockley Hall, 423 Guardian Dr, Room 902, Philadelphia, PA
19104-6021 (dwiebe@upenn.edu).

Published Online: October 1, 2018. doi:10.1001/jama.2018.14165

Author Contributions: Dr Wiebe had full access to all of the data in the study
and takes responsibility for the integrity of the data and the accuracy of

the data analysis.

Concept and design: Wiebe, Putukian, Campbell-McGovern.

Acquisition, analysis, or interpretation of data: All authors.

Drafting of the manuscript: Wiebe, D'Alonzo, Putukian, Campbell-McGovern.
Critical revision of the manuscript for important intellectual content: All authors.
Statistical analysis: Wiebe.

Obtained funding: Wiebe.

Administrative, technical, or material support: D'Alonzo, Putukian, Harris,
Campbell-McGovern.

Supervision: All authors.

Conflict of Interest Disclosures: All authors have completed and
submitted the ICMJE Form for Disclosure of Potential Conflicts of Interest.

JAMA Published online October 1,2018

Dr Putukian is principal investigator, Dr Wiebe and Ms Campbell-McGovern
are co-principal investigators, and Ms D'Alonzo is research coordinator

of the Ivy League-Big Ten Epidemiology of Concussion Study. Ms Harris

is the executive director of the Ivy League and Ms Campbell-McGovern is
the deputy executive director of the vy League. No other disclosures
were reported.

Funding/Support: This research was conducted as an activity of the Ivy
League-Big Ten Epidemiology of Concussion Study, which is an initiative of
the Big Ten-Ivy League Traumatic Brain Injury Research Collaboration.

The concussion surveillance system and repository, from which the

data were obtained, is funded by the Presidents of the Ivy League
Universities and the Big Ten athletic conference. Dr Wiebe and Ms D'Alonzo
were funded through a contract from the Ivy League and are also supported
by the Penn Injury Science Center, which is funded by the Centers for
Disease Control and Prevention (CDC) (Injury Control Research Center
grant R49CE002474).

Role of the Funder/Sponsor: As authors, Ms Harris, director of the vy League,
and Ms Campbell-McGovern, deputy executive director of the Ivy League,

had input on the design and interpretation of the analysis. Neither the Big Ten
nor the CDC had any other role in the design and conduct of the study;
collection, management, analysis, and interpretation of the data; preparation,
review, or approval of the manuscript; or decision to submit the manuscript

for publication.

Additional Contributions: We thank Martha Cooper, MSW, Big Ten Academic
Alliance, for helpful input on drafting the manuscript and Jesse Hsu, PhD, MS,
Department of Biostatistics, Wharton School, University of Pennsylvania, for
guidance on statistical modeling. Neither received compensation for their
contributions.

1. Battista J. "Train wreck of a play” collides with consciences. New York Times.
December 15, 2012. https://www.nytimes.com/2012/12/16/sports/football
[tradition-vs-player-safety-in-nfl-kickoff-debate.html. Accessed March 2, 2018.

2. Campbell-McGovern C, D'Alonzo BA, Cooper M, Putukian M, Wiebe DJ.
Ivy League-Big Ten Epidemiology of Concussion Study. Inj Prev. 2018;29:319-320.
doi:10.1136/injuryprev-2018-042831

3. Chandler A. Making football's most dangerous play safer. The Atlantic.
March 23, 2016. https://www.theatlantic.com/entertainment/archive/2016/03
/nfl-rule-changes/475134/. Accessed May 2, 2018.

4. Ruestow PS, Duke TJ, Finley BL, Pierce JS. Effects of the NFL's amendments
to the free kick rule on injuries during the 2010 and 2011 seasons. J Occup
Environ Hyg. 2015;12(12):875-882. doi:10.1080/15459624.2015.1072632

5. Belson K. vy League moves to eliminate tackling at football practices.

New York Times. March 1, 2016. https://www.nytimes.com/2016/03/02/sports
/ncaafootball/ivy-league-moves-to-eliminate-tackling-at-practices.html.
Accessed May 2, 2018.

6. National Collegiate Athletic Association. Change to college kickoff rule
recommended. https://www.ncaa.com/news/football/article/2018-03-02
[college-football-change-kickoff-rule-recommended. Accessed June 22, 2019.

jama.com

© 2018 American Medical Association. All rights reserved.

Downloaded From: by a Yale University User on 10/02/2018


mailto:dwiebe@upenn.edu
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2018.14165&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2018.14165
https://www.nytimes.com/2012/12/16/sports/football/tradition-vs-player-safety-in-nfl-kickoff-debate.html
https://www.nytimes.com/2012/12/16/sports/football/tradition-vs-player-safety-in-nfl-kickoff-debate.html
https://dx.doi.org/10.1136/injuryprev-2018-042831
https://www.theatlantic.com/entertainment/archive/2016/03/nfl-rule-changes/475134/
https://www.theatlantic.com/entertainment/archive/2016/03/nfl-rule-changes/475134/
https://dx.doi.org/10.1080/15459624.2015.1072632
https://www.nytimes.com/2016/03/02/sports/ncaafootball/ivy-league-moves-to-eliminate-tackling-at-practices.html
https://www.nytimes.com/2016/03/02/sports/ncaafootball/ivy-league-moves-to-eliminate-tackling-at-practices.html
https://www.ncaa.com/news/football/article/2018-03-02/college-football-change-kickoff-rule-recommended
https://www.ncaa.com/news/football/article/2018-03-02/college-football-change-kickoff-rule-recommended
http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2018.14165

