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Abstract

Background: This paper sought to examine the frequency of self-reported sports- and
recreation-related (SRR) concussion, as well as care-seeking behaviors and potential activity
restrictions after concussions, in a sample of youth.

Methods: A sample of 845 youth ages 12-17 years responded to the web-based YouthStyles
survey in 2018. The survey measured the frequency of self-reported lifetime SRR concussion, the
setting of their most recent SRR concussion, whether a doctor or nurse evaluated them, and the
types of activity restrictions they experienced.

Results: Forty-three percent of youth surveyed sustained their most recent concussion while
playing on a sports team, 21.1% while playing on a community-based team, and 36.0% while
engaged in a sport or recreational activity. Nearly half (45.3%) reported having to miss playing
sports or participating in physical activity for at least one day; about two in ten (19.7%) reported
having to miss time on their phone or computer for at least one day.

Conclusion: Despite wide-spread efforts to promote protocols for SRR concussion among
youth, a third of participants in this study did not seek medical care and more than half did not
miss at least one day of sports or physical activity participation following a concussion.
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Introduction

A concussion is a type of traumatic brain injury (TBI) caused by a bump, blow, or jolt to the
head or elsewhere in the body that leads to a transmitted force to the brain. Concussions are
a commonly-reported injury among children who participate in sports- and recreation-
related (SRR) activities. Combining findings from three national databases (MarketScan,
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National Electronic Injury Surveillance System, and National High School Sports Related
Injury Surveillance System, Reporting Injury Online), Bryan et al. (1) estimate that 1.1 to
1.9 million children ages 18 and under sustain a SRR concussion each year in the United
States. However, due to the absence of a national concussion surveillance system, the field is
lacking in information about concussions sustained in settings outside of school-based
sports, particularly community-based sports leagues and SRR activities outside of school-
and community-based sports leagues (2).

A concussion can lead to a broad range of symptoms that can affect a child cognitively,
psychologically, and emotionally. While most youth who sustain a concussion have a good
recovery and are asymptomatic within 4 weeks, some experience persistent symptoms for
months or longer (3-6). In its 2018 Report to Congress on TBI in children, the Centers for
Disease Control and Prevention (CDC) describe the increased vulnerability of children to the
short-term effects of TBI, as well as the potential manifestation of problems later in life
following this injury (7-12). To reduce the risk of adverse outcomes, children with a
possible concussion should seek care from a licensed healthcare provider to ensure
appropriate diagnosis and management of the injury.

Following diagnosis of a concussion, there are several recommendations related to how
healthcare providers should manage a youth’s return to activities, such as sports and school.
Both the CDC and the American Academy of Pediatrics recommend that healthcare
providers prescribe rest immediately after the injury while symptoms are most severe and to
limit activities that may exacerbate symptoms (3,13). Based on their symptomology,
healthcare providers may also recommend that their young patient miss 2-3 days of school
as bright lights, loud noises, and screen usage in schools may worsen symptoms early on
(13). However, following this 2—-3 day period, healthcare providers should prescribe a return
to school with gradual light non-sports physical activity, such as taking a short walk (14-17).
To help reduce the emotional symptomology (e.g. sadness, nervousness, or irritability) that
may be present following a concussion, healthcare providers should assess for and discuss
the importance of social support during recovery (3). Multiple studies on concussion and
returning to sports after a concussion outline the importance of ensuring that youth with a
suspected concussion are removed from sports the day of the injury and until approved to
return to sports by their healthcare providers (3,18-20). Once approved to return to sports,
youth should follow a 6-step protocol that generally takes days or weeks to complete
(19,21). However, Bryan et al. (1) suggest as many as half (53%) of the estimated SRR
concussions that occur each year include children who are not seen in a medical setting for
their injury, and thus may not receive proper guidance on returning to sports.

The purpose of this paper is to expand the existing knowledge of SRR concussion among
youth using a large convenience sample of U.S. youth ages 12 to 17 years. Self-reported
history of lifetime SRR concussion was assessed, and among those reporting a concussion,
the following information was solicited about their most recent SRR concussion: time since
most recent SRR concussion, setting in which it occurred, whether they were assessed by a
doctor or nurse, and the types of activities they missed for at least one day.
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This study used data from Porter Novelli’s 2018 YouthStyles survey. Porter Novelli Public
Services is a public relations firm contracted by CDC to design and implement the
YouthStyles survey. The YouthStyles survey is part of a series of web-based surveys
conducted each year to gather insights about American consumers, including information
about their health attitudes and behaviors. Broadly, the YouthStyles survey explores
relationships with friends, health behaviors, sources of influence, media habits, and media
usage.

Between June 2018 and July 2018, youth ages 12 to 17 residing with parents who are
members of GfK’s KnowledgePanel® were invited to answer the YouthStyles survey. GfK’s
KnowledgePanel® adult SummerStyles members are randomly recruited using probability-
based sampling and include respondents regardless of whether or not they have landline
phones or Internet access. If needed, households are provided with a laptop computer and
access to the Internet. The panel is continuously replenished and maintains approximately
55,000 panelists. Adult SummerStyles panel members participated in a corresponding
survey immediately prior to their child’s YouthStyles participation and provided electronic
consent for the youth to participate. Respondents were not required to answer individual
questions and could exit the survey at any time for any reason. A total of 845 youth (out of
1,759 sampled parents) qualified, resulting in a completion rate of 48.0%. Households that
completed both the adult and youth surveys received reward points worth approximately $10
and were entered into a monthly sweepstakes. The resulting data were weighted to match the
U.S. Current Population Survey proportions for sex, age, race/ethnicity, number of youth
ages 12 to 17 in the household, household income, parent education level, census region,
metro status, and whether or not the household had internet access prior to joining the panel.

CDC was provided a license to access data from the 2018 YouthStyles survey post-collection
from Porter Novelli, and analysis of these data was exempt from institutional review board
approval because personal identifiers were not included in the data file. Five questions about
concussion in sports were included in the 2018 YouthStyles survey. The first of the five
questions participants answered focused on lifetime concussion prevalence. The respondent
was first provided a definition of concussion: “A concussion is when a blow or a jolt to the
head causes problems such as headaches, dizziness, being dazed or confused, difficulty
remembering or concentrating, vomiting, blurred vision, or being knocked out.” The
respondent was then asked one of two different versions of a question on their lifetime
history of concussion (question 1a or 1b). Participants were randomly assigned either answer
question 1a or 1b. Questions 1a and 1b were adapted from a survey question contained in the
Youth Behavior Risk Factor Survey (YRBS) (22). The first version (question 1a) stated:
“During your lifetime, how many times did you have a concussion from playing a sport or
being physically active?” Response options ranged from “0 times” to “4 or more times.” The
second version of the question (question 1b) included the same text as version 1a; however,
question 1b included the prompt: “Please include concussions even if you did not go to see a
doctor or nurse.”
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Respondents who answered “yes” to question 1a or 1b were directed to answer a series of
four follow-up questions (questions 2-5). These questions were designed to gather more
information about the participant’s specific concussion experiences. Length of time since
their most recent concussion was measured with the question “How long ago was your most
recent concussion from playing a sport or being physically active?” Response options were
“During the past year,” “Between one and three years ago,” and “More than three years
ago.” The setting of the activity at the time of their most recent concussion was measured
with the question “What were you doing when you had your most recent concussion from
playing a sport or being physically active?” Response options were “l was playing on a
sports team run by my school,” “I was playing on a sports team being run by a community
group,” and “l was playing a sport or being physically active for fun or exercise, but not as
part of a school or community sports team.” To measure care-seeking behaviors following
their most recent concussion, respondents were asked to answer “Yes” or “No” to the
following question, “Did a doctor or nurse check you for your most recent concussion?”
Finally, types of activities respondents missed because of their concussion was measured
with the question, “Did you have to miss any of the following things you normally do
because of your most recent concussion?” Response options include: “I could not use my
phone or computer for at least one day,” “I could not hang out with my friends for at least
one day,” “I could not go to school at least one day,” “I could not play sports or participate
in physical activity for at least one day,” and “None of these.” Respondents could choose
more than one activity unless they selected “None of these.”

Data analysis

Results

All data were analyzed using SAS 9.4 (SAS Institute Inc., Cary, North Carolina, USA).
Upon initial analysis, questions 1a and 1b did not result in a significantly different
percentage of respondents reporting lifetime concussion so the two sub-samples (those who
answered 1a and those who answered 1b) were combined for this analysis. Frequency
distributions were calculated for each concussion-related question by sample demographic
characteristics (sex, age, race/ethnicity, educational attainment of household, and U.S.
region). Chi-square tests of significance were run as post-hoc analysis to determine whether
there were significant differences in healthcare usage and missed activities by setting of
activity for the most recent concussion. For chi-square tests that indicated significant
differences for variables with more than two levels, differences in proportions with a
Bonferroni adjustment for multiple comparisons were run for pairwise comparisons using
SPSS.

Table 1 describes the demographics of the adolescent sample. The sample was evenly split
between male (49.9%) and female (50.1%) respondents and had a relatively equal
representation by age. Approximately two-thirds (64.4%) of the YouthStyles sample were
non-Hispanic white, 7.8% were non-Hispanic black, 12.2% were non-Hispanic other, and
15.6% were Hispanic. When looking at the educational attainment of their’ parents, nearly
half had a bachelor’s degree or higher (44.4%). Another one-third (33.1%) of households
had at least some college. Finally, about a third (34.2%) of the households in the YouthStyles
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sample were located in the South, 26.4% in the Midwest, 20.7% in the West, and 18.7% in
the Northeast.

Fourteen percent (n = 118) of the youths surveyed reported experiencing a sports- or
recreation-related concussion in their lifetime (Table 2). Of those who had sustained an SRR
concussion, about two-thirds (63.6%) experienced just one SRR-concussion and one-third
(36.4%) experienced two or more SRR-concussions in their lifetime. Also, among those who
reported an SRR concussion, about 41% indicated that their most recent SRR concussion
happened more than three years ago, while 35.9% reported that it happened between one and
three years ago, and 23.1% said it happened within the last year. Forty-three percent of
respondents reported that their most recent SRR concussion was sustained while they were
playing on a sports team run by their school. Another 21.1% reported experiencing their
most recent SRR concussion while they were playing on a sports team being run by a
community group, while a little more than a third (36.0%) reported that it happened while
engaged in a sport or recreational activity not affiliated with a school or community team.
Over two-thirds (69.2%) of respondents indicated that a doctor or nurse assessed them for
their most recent SRR concussion. Post-hoc analysis (not shown) demonstrated that the vast
majority of youth in school-based sports (85.7%) saw a doctor or nurse about their
concussion, while just over half of youth who played either a community (56.5%) (o
=.0065) or non-team sport (56.1%) sought care (p =.0018).

Finally, about half of respondents indicated that they had to miss at least one activity during
their concussion recovery. Nearly half (45.3%) reported having to miss playing sports or
participating in physical activity for at least one day and 19.7% reported having to miss
phone or computer use and school and 18.8% reported not hanging out with friends for at
least one day. Post-hoc analyses (not shown) revealed that a lower percentage of youth who
were doing a non-team activity when injured missed one day of sports (19.5%) than either
youth playing on a school-based sports team (65.3%) (p < .001) or youth who were playing
on a community team (56.5%) (o= .0025).

Discussion

In this study, 14% of participants self-reported an SRR concussion in their lifetime. This is
consistent with a previous study by Donnell et al. (23) that used a similar study methodology
with data from 2014, and also found that 14% of youth and high school athletes reported
they may have had a previous concussion. In contrast, a 2018 CDC study analyzed data from
the YRBS found that 15.1% of high school students reported having sustained at least one
SRR concussion during the 12 months preceding the survey (24). Taking into account the
time frame of interest, this is much higher than in the current study, which found that
overall, only 3% of youth reported experiencing an SRR concussion in the last year. It is
possible that asking about SRR concussion in one’s lifetime first and then discerning the
timing of the concussion with a follow up question impacts a respondent’s recollection of
the recency of the injury. Jobe, Tourangeau, and Smith (25) examined the effect of
participants’ memory and the concept of “telescoping.” Telescoping occurs when survey
participants perceive recent events as being more remote than they are and distant events as
being more recent than they are (26). In the case of concussions, it may be that certain
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respondents recall their concussion happening more recently than it actually did, which
could potentially inflate past-year estimates.

Other studies on lifetime SRR concussion have found much higher prevalence than the
current study. For example, McDonald, Burghart, and Nazir (27) assessed the concussion
reporting behaviors among female high school athletes and found that approximately 40% of
athletes reported a suspected concussion during their lifetime. A cross-sectional survey by
Register-Mihalik et al. (28), using a convenience sample of high school athletes from nine
different states, found that more than half (53%) of athletes recalled sustaining at least one
possible concussion during their years playing high school sports. High school students who
play on sports teams are at greater risk for concussion (24), and this may contribute to the
higher prevalence estimates in these studies relative to the current study.

Over the last decade, wide-spread efforts have sought to enhance concussion safety for the
approximately 8 million youth who participate in high school sports, the 60 million youth
who participate in organized youth sports programs, and the millions of others who
participate in recreational, or non-team based sports, each year (29,30). One of the most
prominent of these efforts was the introduction of state-level concussion in sports policies in
all 50 states and the District of Columbia between 2009 and 2013 (31,32). These policies,
commonly referred to as “Return-to-Play” laws, primarily focus on school-based sports
programs and seek to promote concussion education, ensure that a youth with a possible
concussion is removed from play, and that an athlete with a concussion receives medical
clearance prior to returning to play (31,32). Still, findings from this study suggest that many
youth do not seek care for their injury and may return to play too soon.

A third of participants in this study did not seek medical care from a doctor or nurse for their
SRR concussion. Importantly, post-hoc analyses showed relative differences in care-seeking
behaviors between youth in school versus community sports, and non-team-based sports and
physical activities. The focus of Return-to-Play laws, commonly on school-based programs,
may be one reason for this difference. To assess the effectiveness of Return-to-Play laws on
high school athletes with concussions, Yang et al. (33) examined data from the High School
Reporting Injury Online system both prior to and after the introduction of Return-to-Play
laws across the country. In this study, the authors found that rates of initial concussions
increased and rates of recurrent concussions decreased following implementation of these
laws. Based on these findings, Yang et al. (33) suggest that these laws may have led to
improved identification and care-seeking by high school athletes. An assessment of Return-
to-Play laws by Gibson et al. (34) also found that states with legislation showed a greater
increase in concussion-related healthcare utilization among youth aged 12 to 18 years
compared states without legislation.

Approximately half of the athletes in this study reported having to miss playing sports or
participating in physical activity for at least one day. Nearly two-thirds of students who were
playing on a school-based sports team when injured missed at least one day of sports. As
discussed above, the frequent focus of Return-to-Play laws on school-based sports may have
led to relatively higher adherence to return-to-play protocols among school-based sports
programs. In addition, the greater likelihood of well-trained adults (such as coaches,
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spectators, and sports officials)— in particular athletic trainers— at school-based sporting
events may affect care-seeking behaviors. Kroshus et al. (35) found that when athletic
trainers are present at high school sporting events, concussion identification and response is
improved. These findings suggest that more needs to be done outside of the school sports
setting to ensure that youth who sustain a concussion do not return the same day and that
they not be allowed to return to play until cleared by a medical provider.

It is recommended that youth rest for a period of time early in recovery when symptoms are
severe; however, youth should engage in light activities soon after the injury, as long as these
activities do not exacerbate symptoms. Grool et al. (15) conducted a prospective cohort
study of 3,063 children ages 5 to 18 years and found that earlier initiation of physical
activity following a concussion (e.g., within 7 days) decreased the risk for postconcussive
symptoms at 28 days after the injury. Almost 20% of athletes in this study reported missing
“hanging out with friends” for at least one day. While it is unclear from this study how long
the youth missed hanging out with friends, or if they felt isolated or disconnected from peers
during their recovery, there is growing concern about the onset or increase in depressive
symptoms following an SRR concussion (36—38). Further research and attention to social
isolation during concussion recovery, and whether healthcare providers discuss this concern
with their young patients, may be warranted.

Broader education among healthcare providers and the use of detailed discharge instructions
for patients with a concussion are potential opportunities to support a positive return to
activity process and promote social connectedness. Zuckerbraun et al. (39) found that the
use of patient discharge instructions is beneficial to concussion management — resulting in
increased patient follow-up with primary care and more accommodations designed to
support children returning to school. As part of its guideline development, CDC
recommended the distribution of discharge instructions that address social, family, and
school support, and include positive messages related to concussion prognosis. Along with
the release of its guideline, CDC created discharge instructions that include a return to
activity protocol describing a process for children to return to school and sports, as well as
tips for parents and others to support children during recovery.

Finally, the results of this study also have implications for surveillance of youth SRR
concussion and point to significant gaps in current estimates. Surveillance of youth SRR
concussion has largely focused on organized, school-based sports, typically at the high
school level (40). This study found that among a wider age range—Yyouth 12-17 years of age
—approximately 57% of the most recent SRR concussions reported were sustained outside
of organized, school-based sports. Other methods of youth SRR surveillance collect data
from the healthcare setting, such as emergency department visits resulting from SRR
concussions (41). The current study found that nearly 31% of the youth in the sample were
not evaluated by a doctor or nurse following their most recent SRR concussion. Taken
together, these findings suggest the need for more comprehensive surveillance of SRR
concussion in order to fill these sizable gaps and better represent the full public health
burden of SRR concussion among youth. Pursuant to a recommendation from the National
Academy of Medicine (formerly the Institute of Medicine) to produce more comprehensive
estimates of SRR concussion, CDC is currently piloting the National Concussion
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Surveillance System, which aims to address the gaps in current SRR concussion surveillance
(2,42).

This study is subject to limitations. First, the YouthStyles survey is comprised of a
convenience sample and has a limited number of participants. Thus, the results may not be
generalizable to the overall population of youth in the United States. Second, the questions
in the survey did not examine the number of days of restriction (only one or more days).
Third, data in the survey is based on self-report and subject to recall bias. However, the data
do provide preliminary findings that can be used to inform larger, more robust studies.

Conclusion

Funding

Despite wide-spread efforts to promote protocols for SRR concussion among youth, a third
of participants in this study did not seek medical care, and more than half did not miss at
least one day of sports or physical activity participation following a concussion. There were
higher levels of care-seeking and refraining from same-day return to play following a
concussion among athletes in school-based sports compared to those in community and non-
team-based sports and physical activities. This suggests that youth who participate in
community or non-team-based sports and physical activities may benefit from targeted
messaging related to secondary and tertiary prevention of concussion.
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YouthStyles 2018 sample description.

Table 1.

No lifetime concussions

At least one lifetime concussion

Characteristic Frequency  Percent Frequency Percent
Sex

Males 355 49.0 67 56.8
Females 369 51.0 51 43.2
Total 724 100.0 118 100.0
Age

12 118 16.3 8 6.8
13 104 14.4 22 18.6
14 121 16.7 14 11.9
15 126 17.4 19 16.1
16 115 15.9 28 23.7
17 140 19.3 27 22.9
Total 724 100.0 118 100.0
Race/ethnicity

Non-Hispanic White 468 64.6 76 64.4
Non-Hispanic Black 58 8.0 8 6.8
Non-Hispanic Other? 83 11.5 18 153
Hispanic 115 15.9 16 13.6
Total 724 100.0 118 100.0
Household educational attainment

Less than high school or high school diploma 161 22.2 26 22.0
Some college 245 33.8 34 28.8
Bachelor’s degree or higher 318 439 58 49.2
Total 724 100.0 118 100.0
Region

Northeast 132 18.2 25 212
Midwest 192 26.5 30 25.4
South 255 35.2 33 28.0
West 145 20.0 30 25.4
Total 724 100.0 118 100.0

a H H ”
Includes those who answered that they were “non-Hispanic, 2 or more races
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Table 2.

Frequency of lifetime SRR concussion and circumstances associated with most recent SRR concussion.

Total

Frequency  Percent
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Lifetime SRR Concussion

Yes 118 14.0

No 724 86.0
Number of lifetime concussions?

1 75 63.6

2 or more 43 36.4
Length of time since most recent SRR concussion?

During the past year 27 23.1

Between one and three years ago 42 35.9

More than three years ago 48 41.0
Setting of most recent SRR concussion?

| was playing on a sports team run by my school 49 43.0

| was playing on a sports team being run by a community group 24 211
teaIIT\INaS playing a sport or being physically active for fun or exercise, but not as part of a school or community sports M 36.0
Evaluation by a doctor or nurse after most recent SRR concussion?

Yes 81 69.2

No 36 30.8
Missed activities as a results of most recent SRR concussiona’b

Phone or computer for at least one day 23 19.7

Hanging out with my friends for at least one day 22 18.8

School for at least one day 23 19.7

Playing sports or participate in physical activity for at least one day 53 453

None of these 54 46.2

a . . - L
For those who have indicated they have experienced at least one concussion in their lifetime

b . . . .
Percentage who answered “yes” to each item; response choices are not mutually exclusive except for the “none of these” option
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