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Abstract

Background: Every year, millions of children in the United States participate in youth full-
contact sports, which carry concussion risks—the long-term sequelae of which are not well
understood. We examined the attitudes and knowledge of adults in Chicago about youth sports
participation, concussion risk, and whether physicians should counsel against youth participation
in full-contact sports.

Methods: An anonymous paper survey featuring 13 attitudinal, 13 demographic, and 9
knowledge questions was distributed to a convenience sample of adults > 18 years in hospital
waiting areas and four Chicago parks. Participants were asked to hypothetically consider
themselves the parent of a 10-year-old child regarding attitudes towards full-contact sports
participation.

Results: Between June 13 and July 27, 2016, 1091 partial or complete valid surveys were
collected. Almost half (46%) of respondents would not allow a hypothetical 10-year-old son to
play tackle football. The majority (74%) of respondents agreed that it was appropriate for
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physicians to counsel against youth participation in full-contact sports. Respondents obtained
information about concussions from, on average, 2-3 sources, although only 34% received
information from physicians. Respondents demonstrated a high concussion knowledge level
(average: 6.75 of 9 questions). However, only 39% of respondents correctly answered that the
following statement was false: “After a mild concussion, ther e are usually visible changes on
medical imaging”.

Conclusions: Overall, respondents are well-informed about concussions. They are divided about
the participation of youth in full-contact sports and are amenable to physician counseling against
youth participation in full-contact sports.

Keywords
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1. Introduction

For the past decade, the topic of sports-related concussions has received significant coverage
in news, sports, and entertainment media.1~12 In 2006, 13-year-old Zachery Lystedt from
Maple Valley, Washington, suffered a life-threatening brain injury after he returned to play
in a football game following a hard hit earlier in the game-13 In May 2009, Washington state
enacted the Zackery-Lystedt Law, the first comprehensive youth-sport concussion-safety
law. By 2014, all 50 states and the District of Columbia had passed such legislation which
has resulted in an up-trend in the number of reported concussions.14 However, the actual
incidence of concussions at all levels of play in children and adolescents is not well-
documented,15-19 and is believed to err towards vast under-reporting.29 During this same
time period, the public has remained divided about the appropriateness of tackle football for
children,21-23 although there has been a decline in the number of children between the ages
of 6-17 playing tackle football—from 3.96 million played in 2009 to 3.25 million in 201421,

There is no consensus about best practices for concussion management or return-to-play/
return-to-learn policies in children and adolescents.24:25 Studies have documented that
recovery time for youth athletes may be longer than previously thought,26-28 and that
children recover from concussions differently than adults.2® Physician management
recommendations emphasize that prevention by educating athletes, coaches, and parents is
paramount,3 and research has begun to show that subsets of parents (i.e. those present at
school meetings) are amenable to the educational interventions mandated by the Zackery-
Lystedt laws.31 And yet, according to a 2014 study, parents remained largely unaware of the
differences between adults and children in concussion recovery, and uneducated about
school-specific policies on sports-related concussions.32 Both baseline testing and caregiver
education about concussion risk and management have been identified as important
interventions that have not been universally adopted and that need further expansion.33

We designed an observational study to examine the attitudes and knowledge of a
convenience sample of adults in the Chicago area regarding full-contact youth sports
participation and concussions, and the role of physicians in counseling and educating about
these topics. Specifically, we examined: 1) How does the public currently feel about youth
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participation in full-contact sports participation and youth tackling and checking rules?; 2)
Does the public support physician counseling against youth participation in full-contact
sports?; 3) From what sources does the public obtain concussion information?; and 4) What
demographic factors, if any, are associated with greater public opposition to youth
participation in contact sports and greater public support for physician counseling against
contact-sport participation? Our aim was to assess community needs for physician
involvement in youth sports decisions.

2. Methods

A 35-question survey (13 attitudinal, 13 demographic, and 9 knowledge questions) was
developed and then tested in the University XX Pediatric Clinics with 7 individuals who
agreed to take the survey and participate in one-on-one cognitive interviews. Based on their
feedback, the survey was revised to clarify question wording (and is available from the
corresponding author). Adult individuals > 18 years who were English-speaking, whether or
not they had children, were invited to complete an anonymous survey at one of three
locations: the University XX pediatric clinics, the University XX Sky Lobby (a lounge for
family and friends waiting for adult patients undergoing outpatient procedures), and several
Chicago city parks (coordinated with city-sponsored events like volleyball and movies).
Permission to recruit was obtained at all facilities. Potential respondents were informed that
survey participation was voluntary and answers were anonymous. Participants were offered
a pencil that read: “PLAY SMART: [XX] Summer Research” for participation in the main
survey. Upon completing the 9 knowledge questions at the end, survey respondents received
a brain eraser (except if a child <3 years was present, in which case respondents received a
sticker). The survey, took less than 10 minutes to complete. The data were uploaded daily
into a secure computer database, and a second coder checked the validity of the transferred
data. The study was given exempt status and waiver of written informed consent by the
University XX Institutional Review Board. Verbal consent was obtained.

To accommodate the diversity of ages and parenting stages of our intended sample,
respondents were asked to consider hypothetically what their reaction would be if they had a
10-year-old child who wanted to play tackle football (son) or ice hockey (son and daughter,
asked separately). Questions about children having suffered concussions were limited to
those individuals taking the survey who were actual parents of children over the age of 14
years (high school or beyond), the age at which ice hockey permits full checking and the age
above which most football concussions occur.34 Questions about sports and sources of
information provided lists of options but also left room for “other” responses.

For data analysis, many variables were collapsed (all collapsed variables can be seen in
Supplemental Table 1). Questions using a 4-option Likert scale were collapsed into two.
Seven age groupings for initiation of tackling and checking were collapsed into 3 groups: “<
15 years,” “> 15 years,” and “Never.” For questions about the type of sports the respondent
(or the respondent’s child) played in high school, we classified sports as “contact sports” as
designated by the American Acad emy of Pediatrics (AAP) in its Guidelines on Medical
Conditions Affecting Sports Participation.3® In demographics, respondents were offered 6
education options which were grouped into 3: “High School Degree or Less”; “Some

J Natl Med Assoc. Author manuscript; available in PMC 2019 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Taranto et al.

Page 4

College” and “Bachelor’s Degree or More.” Respondents were offered 7 options to self-
identify their ethnicity: Asian, Black, Hispanic/Latino, Native American, White, Mixed
Race, or Other. Due to the low numbers of non-Black, non-White respondents, Asian,
Hispanic/Latino, Native American, Mixed Race and Other were all classified as “Other.” To
further examine associations regarding attitudes towards sports participation and counseling,
multivariate logistic regressions with backwards elimination were performed including all
independent variables with p-value < 0.10.

In analyzing concussion knowledge score across the population, individuals who had filled
out none of the True/False knowledge questions were excluded. We analyzed percent correct
for individual questions and overall score.

Data were analyzed using SPSS 24. Descriptive statistics and comparative statistics (Chi-
squared tests, independent samples t-tests, and ANOVA tests) were performed using a
significance level p<0.05.

3. Results

We surveyed a convenience sample of 1098 individuals between June 14-July 27, 2016.
Seven were excluded from analysis due to whole-survey inconsistency (n=2), failure to meet
age inclusion criteria (n=4), or missing pages (n=1). Demographics of the eligible 1091
respondents can be found in Table 1. The majority (65%) were female, 63% had a
Bachelor’s degree or more, and 59% self-identified as White. The average age of surveyed
individuals was 43.3 years. Slightly more than one quarter of respondents had no children;
the remaining had, on average, 2.6 children.

Participants recruited from different sites differed demographically. Participants from the
parks were more educated (84% had a college degree or more), less likely to be a parent
(37%), and younger (mean age of 37 years). Participants recruited from the pediatric clinic
were more likely to be female (72%) and more likely to be black (35%). Participants
recruited from the Sky Lobby waiting area were oldest (mean age of 49 years).

Survey respondents played a variety of sports in high school. Twenty-four percent
(256/1091) of the population played no high school sports. Of the 494 (45%) who played at
least one contact sport, 136 (28%) played football, 231 (47%) played basketball, 129 (26%)
played soccer, 24 (5%) played ice hockey, and 238 (48%) played other contact sports. Of the
417 individuals with children 14 or older, 278 (67%) of their children played at least one
contact sport in high school. Of these 278 children, 136 (49%) played football, 103 (37%)
played soccer, 182 (65%) played basketball, 17 (6%) played ice hockey, and 162 (58%)
played other contact sports.

Individuals utilized various sources of concussion information, as seen in Table 2. Almost
half (46%) of the population used the news media as a main source of information, whereas
36% utilized sports media, followed by 34% of the population who stated that physicians
were a concussion information source. On average, participants reported using 2-3 different
types of information sources.
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When asked to imagine that they were the parent of a 10-year-old son, 448 (46%) of
respondents would allow this child to play football (see Table 3). Among parents of children
who previously or currently had a child play football in high school, 26% responded that, if
asked today, they would not allow their 10-year-old son to participate in tackle football.
Attitudes towards ice hockey participation were more lenient, with 70% and 61% of
respondents allowing a 10-year-old son or daughter to play ice hockey, respectively.
Attitudes towards full-contact tackling in football practice and checking in ice hockey
practice, however, largely mirrored one another, with 66% and 65% of the population
believing tackling and checking should be limited or prohibited in practice, respectively.

Demographic factors influenced attitudes towards participation. Male gender, lower
educational attainment, and Black race correlated with greater willingness to allow a 10 year
old boy to play tackle football (p<0.05 for all). Location of recruitment did not correlate
with attitude towards football participation (data not shown). In contrast, not having
children, age younger than 45 years, and self-identifying as White correlated with greater
willingness for children to play ice hockey (p<0.05 for all). There were two demographic
factors that led to discordant attitudes about ice hockey participation. First, male respondents
were more willing than female respondents to allow sons to play ice hockey (75% versus
68%, p = 0.013), but gender did not have a significant effect on respondents’ willingness to
allow daughters to play ice hockey (65%, of males versus 60%, of females would allow
daughters to play, p = 0.108). Second, respondents recruited from the parks were more likely
to allow daughters to play ice hockey (72% in the parks versus 58% in the Sky lobby, and
58% in Pediatric Clinic, p < 0.0001), but site of recruitment did not influence attitudes
allowing sons to play ice hockey (75% in the parks versus 70% in the Sky lobby versus 67%
in Pediatric Clinic, p = 0.093). However, survey location in girls’ ice hockey and respondent
gender in boys’ ice hockey did not remain significant when multivariate logistic regressions
were performed (p = 0.41 and p =0.34 respectively).

Most respondents (74%) agreed that it would be appropriate for physicians to counsel
against youth full-contact sports participation. For all demographic traits measured,
including race, gender, education, parental status, experience as a sports coach, the majority
supported this counseling. There were some statistical differences. For example, women
were more likely to support counseling against full contact sports participation than men
(79% versus 67%, p < 0.0001), whereas youth sports coaches agreed less frequently than
non-sports coaches (79% versus 64%, p < 0.0001). Location of recruitment did not correlate
with attitude toward counseling.

Concussion knowledge was measured with nine true-false statements (see Table 4). The
average overall score on the knowledge section was 75% (6.75/9). Only one question was
answered incorrectly by more than 50% of respondents; 39% correctly identified the
following statement as false: “After a mild concussion, there are usually visible changes on
medical imaging.” Two other questions garnered low numbers of correct responses: 58% and
61% correctly recognized that the following statements were false, respectively: “ Children
recover from concussions more quickly than adults,” and “High School students who have
suffered a concussion are usually able to resume full activities within 2-3 days.”
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Education and ethnicity were associated with the most significant differences in concussion
knowledge score (p <0.0001), but at most, these amounted to a difference of 1 or 2
questions. Male gender, being a youth sports coach, and being an avid sports spectator
correlated with, on average, improved concussion knowledge score by at most one question
(p<0.05). Knowledge score greater than the mean correlated with not allowing a 10-year-old
child to play tackle football (42% versus 51% of those who scored below the mean, p =
0.004).

4. Discussion

Our respondents were evenly divided about whether they would allow their 10-year-old son
to play tackle football, with 46% permitting. In contrast, our respondents were more tolerant
of boys’ (70%) and girls’ (61%) ice hockey. However, respondents had similar attitudes
towards limiting or prohibiting checking in ice hockey practice (66%) and tackling in
football practice (65%). An online national poll conducted in June 2016 found that most
respondents think that concussions/head injuries are a major (65%) or minor (29%) problem
in sports.38 This wide-ranging concern about concussion risk in youth sports may partly
explain why the majority of our respondents stated that it was appropriate for physicians to
counsel against youth participation in full-contact sports for every demographic factor
evaluated. It is also consistent with the January 2018 proposal by Illinois State
Representative Carol Sente that Illinois become the first state to ban tackle football
participation for those less than 12 years old.3” Although five states proposed legislation in
2018, none passed.38 Our respondents demonstrated a high knowledge level about
concussions, scoring an average of 75% correct on the knowledge section. No demographic
factors could differentiate respondents by more than 1 or 2 questions. This is consistent with
other studies that found that demographic factors did not correlate with concussion
knowledge.3% 40 The only question that the majority answered incorrectly was identifying
that mild concussions do not usually present with visible changes on medical imaging. This
is consistent with the results of a cross-sectional web-based survey of a nationally
representative panel of US parents which found that 39% definitely and 44% possibly
expected that a child taken to the emergency room for possible mild concussion would get
an MRI, CT scan or other radiograph.#! In particular, our findings should alert healthcare
professionals of the need to educate the public about the “silent nature” of this injury; that is,
that the symptoms of concussions often do not present visibly or on imaging, and that
symptom resolution requires rest.

Research finds that many youth athletes do not report their injuries,16:18:20 making it even
more important that those involved in supervising youth sport participation know what to
look for and what to ask children about in order to identify symptoms, even if the child does
not recognize the injury as a concussion. A significant percentage of our respondents (39%)
also did not realize the need for more than 2—3 days’ rest after a child suffers a concussion.
This echoes Turner et al.’s 2017 study demonstrating a continued lack of familiarity with
concussion protocols, and a need for more engagement by parents with medical or other
professionals about return-to-play recommendations.#2 In a preliminary study of middle
school, high school, and collegiate student-athletes, Zuckerman and colleagues found that
socioeconomic status had no impact on the outcomes of symptom duration and missed
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practice. However, for individuals with private insurance, the return to school was slower
than for those with public insurance.#3 Further work is necessary to ensure that all children
get appropriate treatment. This will require educating parents, coaches, and physicians that
they must actively restrict youth athlete return-to-play until the child has fully recovered,
given the increased risk of repeat concussions and the morbidity associated with recurrent
head trauma suffered while still symptomatic from an initial concussion.44

Although our respondents obtained information about concussions from a variety of sources
(averaging 2 to 3 sources), only 34% had received any information from physicians.
Mannings and colleagues found that only 28.7% of parents had ever received educational
materials on concussions and only 25.2% had discussed the meaning of concussion with a
physician or health care provider.*® Gaps in knowledge about concussion signs and
symptoms, prevention and treatment reveal a unique opportunity for pediatricians to fill this
knowledge gap and incorporate concussion education into conversations with patients and
their families, particularly when completing pre-participation sports exams (which are
required for high school student athletes throughout the United States).4> There is also a
definite role for physicians outside of the doctor-patient relationship. Physicians ought to
engage more with the media to improve science communication in the popular press, and
they can volunteer to talk at school education programs (since all states passed youth-sports
concussion-safety laws between 2009 and 2014, which include a required education
program?4).

There were several limitations to this study. First, the study enrolled a convenience sample
of adults at health care or park facilities. We chose these sites to increase the diversity of the
sample. We chose to go beyond the pediatric clinic where most of the adults are mothers, in
order to better understand the views of both men and women. However, location of
recruitment had no impact on attitudes about physician counseling against participation in
contact sports, nor on attitudes towards youth participation in tackle football or boys’ in ice
hockey. Individuals recruited at the parks expressed greater willingness for girls to play ice
hockey, but this demographic factor did not remain significant when all significant factors
were evaluated in logistic regression. Second, our convenience sample may not be
representative of Chicago, let alone the US public. The sample had an overrepresentation of
women (65%) and of individuals with a Bachelor’s Degree or greater (63%). Whereas
Latinos represent approximately 30% of the Chicago population,6 this sample included
only 6% Latinos, and the survey was available only in English.. Third, individuals who
agreed to complete the survey may have been more interested in (and possibly more
knowledgeable about) the issue of concussions than an average member of the US
population. Fourth, a significant number of the surveys had incomplete answers to at least
one question. Sometimes, this was intentional (e.g., a decision not to answer hockey
questions because the respondent had no knowledge of hockey) and at other times it may
have been unintentional or due to time constraints (e.g., someone was called back for the
appointment). However, we did not discern a pattern that would suggest bias in responses.
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5. Implications

A convenience sample of the lay public in Chicago expressed evenly divided attitude
towards allowing their own children to play full-contact sports, but a majority of adults
agreed that it would be appropriate for physicians to counsel against it. While these data
were gathered in Chicago, they seem to reflect national trends in public—and governmental
—attitude towards youth sport participation. Furthermore, they reveal an ongoing desire
among the lay public for counseling about sports participation, as well as a need for
education about concussion risk and injury management in the pediatric population. There
are untapped opportunities for physicians to educate and counsel parents and student athletes
in the clinic, at school programs, and through involvement with public media. Our data
suggest most parents will be receptive to it.

Supplementary Material
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Table 1.
Demographics of survey respondents (N = 1091)
Respondents n (%*)

Gender (V"= 1023)

Female 663 (65)

Male 360 (35)
Ethnicity™ (V" = 1031)

White 610 (59)

Black 246 (24)

Hispanic/Latino 62 (6)

Asian 52 (5)

Mixed Race 44 (4)

Other 12 (1)

Native American 5(<1)
Education (/\/'= 1034)

Less Than HS Diploma/GED 19(2)

HS Diploma/GED 92 (9)

Some College 187 (18)

Associate Degree 85 (8)

Bachelor’s Degree 320 (31)

Graduate Education 331 (32)
Number of children (/\/‘=963}

0 270 (28)

1 136 (14)

2 261 (27)

3 155 (16)

>3 141 (15)
Youth Sports Team Coach (V"= 1024)

Yes 272 (27)

No 752 (73)
Avid Spectator of Professional Sports (/\/| =1028)

Yes 568 (55)

No 460 (45)

Personal history of concussion from sports participation (/\/\ =1018)
Yes 113 (11)
No 905 (89)

Among parents with at least one child > 14 years (/\/\ =417): History of
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Respondents n (%*)
child concussed from sports participation
Yes 83 (20)
No 334 (81)
Self-reported concussion knowledge level (M=1042)
Minimal 222 (21)
Moderate 582 (56)
Significant 225 (22)
Expert 13(1)
Location of Survey (/\/\: 1085)
Pediatric Clinic 309 (29)
Sky Lobby 492 (45)
Chicago Parks 284 (26)
Mean (SD)
Average Age (in years) (V" = 978) 43.3 (14.4)
Average Number of Children (number) (V" = 693) 2.6 (14)

Average Age of Youngest Child (in years) (range: <1 year-57 years) 14.4 (12.3)
Average Age of Oldest Child in years (range: <1 year-60 years) 17.4 (14.6)

Abbreviations: SD =standard deviation
N
n is provided when total is less than entire sample due to partial non-responders

*
Percentages may not add up to 100% due to rounding
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Table 2.

Page 14

Utilization of concussion information sources by survey respondents, from most to least frequent (may provide

more than one answer) (NV"=995)

N (%)
News Media 462 (46)
Sports Media 354 (36)
Physicians 339 (34)
Medical professional health sites on the web (e.g. 283 (28)
AAP)
Concussion-specific internet education site 225 (23)
Coaches 224 (23)
Government health sites on the web (e.g. CDC) 205 (8)
Other internet sites 172 (17)
School program for parents 147 (15)
Other** 106 (11)
None 40 (4)
Average number of information sources used 2.6

A
n is provided when total is less than entire sample due to partial non-responders

Hok

20 individuals identified the Will Smith Movie, Concussion, as their primary source of information, with several referring only to “Will S mith”

as their source of information about concussions.
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Table 3.

Attitudes towards youth participation in full contact sports

Attitudes Totai
n(% )
Youth participation in tackle football (N A:1068)
Would allow 488 (46)
Would not allow 580 (54)
Age at which tackling should be permitted (N A:1063)
<15yrs. 453 (43)
215 yrs. 421 (40)
Never 189 (18)
Full contact tackling in practice (N A=1064)
Should always be permitted to ensure proper technique 127 (12)
Should be permitted at most practices at coach’s discretion 230 (22)
Should be limited 499 (47)
Should be prohibited 208 (20)
Participation in male ice hockey (N A=1074)
Would allow 754 (70)
Would not allow 320 (30)
Participation in female ice hockey (N A=1061)
Would allow 651 (61)
Would not allow 410 (39)
Checking in ice hockey practice (N AlelO)
Should always be permitted to ensure proper technique 151 (15)
Should be permitted at most practices at coach’s discretion 203 (20)
Should be limited 387 (38)
Should be prohibited 269 (27)
Appropriate for physicians to counsel against youth
participation in full-contact sports (N A=934)
Agree 695 (74)
Disagree 239 (26)

*
Percentages may not add up to 100 due to rounding

N
N varies due to partial non-responders
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Knowledge questions (N =1021)

Table 4.

You can suffer a concussion only in sports-related
activities. (FALSE*)

You must lose consciousness to have suffered a
concussion. (FALSE*)

You can develop dementia even if you never had a
concussion. (TRUE*)

A student-athlete can return to play on the same day if the
concussion is very minor. (FALSE *)

Eventually all children who suffer a sports-related
concussion fully recover. (FALSE*)

If you’ve suffered one concussion, you are more likely to
suffer another. (TRUE*)

High School students who have suffered a concussion are
usually able to resume full activities within 2-3 days.

(FALSE )

Children recover from concussions more quickly than
adults. (FALSE*)

After a mild concussion, there*are usually visible changes

on medical imaging. (FALSE )

Average Overall Score on Knowledge Section:

% Correct

97

93

90

87

78

75

61

58

39
75

*
Correct Answer
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