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Abstract

BACKGROUND: Little is known about the effectiveness of school district concussion policies on 

reducing the concussion prevalence among students.

METHODS: Data from the 2016 School Health Policies and Practices Study and 2017 Youth Risk 

Behavior Survey for 10 school districts were linked. The outcome variable was having a sports- or 

physical activity-related concussion during the 12 months before of the survey. Exposure variables 

were two district policies, including district-funded professional development and prioritizing 

return to the classroom before returning to athletics. Logistic regression models estimated the odds 

of a concussion among students in districts with one, both, or neither policy (referent).

RESULTS: In districts with district-funded professional development, the odds of students self-

reporting ≥ 2 sports- or physical activity-related concussions were 1.4 times higher than in districts 

with neither policy. In districts with a policy prioritizing a return to the classroom before returning 

to athletics, the odds of students self-reporting ≥ 2 concussions were significantly lower (OR=0.6) 

than in districts with neither policy.
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CONCLUSION: School district concussion policies may have positive effects by identifying and 

reducing multiple concussions among students.

IMPLICATIONS FOR SCHOOL HEALTH: Expansion of involvement of athletic trainers, 

education opportunities, and concussion management teams may improve policy uptake.
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Concussions; TBI

Sports- or physical activity-related concussion are a common injury among youth in the 

United States.1 The 2017 Youth Risk Behavior Survey (YRBS) reported that an estimated 

2.5 million high school students self-reported having had at least one sports- or physical 

activity-related concussion during the proceeding12 months of the survey.2 Of those 

students, approximately 1 million self-reported having two or more concussions.2

For most youth, concussion symptoms resolve within one to three months.6 However, there 

is growing concern about the long-term effects on the brain of youth who experience 

multiple concussions. Youth with a history of multiple concussions are more likely to 

have a prolonged recovery,4, 7 and experience more severe symptom presentation following 

the injury.9 Furthermore, youth with a history of multiple concussions have a greater 

likelihood of being medically disqualified from sport participation following their most 

recent concussion.7

Due in part to concerns about youth sustaining multiple concussion, especially within a short 

timeframe,, by 2014, all 50 states and the District of Columbia (DC) passed a law related 

to youth sports concussion response and management.10, 11 These laws, commonly referred 

to as Return to Play (RTP) laws, require medical clearance from a healthcare provider 

before an athlete with a concussion can return to sports or other physical activity.10 Building 

upon these policies, 10 states and DC added provisions to their RTP laws to address return 

to school (RTS). RTS provisions generally include education or professional development 

requirements for school professionals and require academic support for students returning to 

school following concussion.12–14

Managing students’ return to school following a concussion is important due to the 

potential negative effects these injuries may have on students’ school performance.15 

Appropriately managing students’ return to school reduces the potential for extended 

absences from school, declines in school performance, and feelings of isolation that students 

may experience after their injury.16, 17 The authors of a systematic review of studies that 

addressed students’ return to school following a concussion assert that schools should have 

a policy that specifically addresses return to school following a concussion, and that schools 

should offer individualized academic accommodations during a student’s recovery.18

The decision to adopt state-based policies is made at the school district level. Studies show 

that some districts have adopted policies addressing continuing education or professional 

development and medical clearance to comply with state RTP and RTS laws.12–14 Still, 

there is limited literature describing the extent to which school districts implement these 
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concussion-related policies. Further, little is known about whether these policies improve 

identification of students with a concussion and whether they reduce the risk for concussion 

(including repeat concussions) among students. Thus, using data from both the 2016 School 

Health Policy and Practices Study (SHPPS) and the 2017 YRBS from 10 school districts, 

this paper assessed the association between two district-level concussion-related policies and 

self-reported sports- or physical activity-related concussions among high school students. 

We hypothesized that policies focused on professional development and education may 

increase the amount of reported concussions as identification and awareness improve. On the 

other hand, policies that focus on removing students from risky situations (i.e., removal from 

sports) may decrease the amount of reported concussions.

METHODS

Sample and survey administration: school district-level data

School district-level data were obtained from the 2016 SHPPS. SHPPS was a cross-sectional 

study conducted periodically by the Centers for Disease Control and Prevention (CDC) at 

the state, district, school, and classroom levels. SHPPS 2016 used a stratified random sample 

to identify public school districts from the 50 States and DC. This cross-sectional analysis 

used 2016 data from 10 large urban school districts that also had representative student-level 

data from the 2017 YRBS as described below.

SHPPS collected data using both web-based (94% of respondents) and mailed (6% of 

respondents) questionnaires that addressed a variety of policies related to school health 

components found in with the Whole School, Whole Community, Whole Child (WSCC) 

model. SHPPS 2016 was designed to assess components of the Whole School, Whole 

Community, Whole Child model at the district level. During recruitment, the superintendent 

or other district-level contact was asked to designate a respondent for each component-

specific questionnaire who had primary responsibility for or was the most knowledgeable 

about the component of school health. For this analysis, data were drawn from responses 

to the Physical Education and Physical Activity District Questionnaire. SHPPS 2016 was 

reviewed by the Institutional Review Boards (IRB) at both the CDC and ICF International 

(contractor who conducted fieldwork for the study) and determined to be exempt. More 

detailed descriptions of the methods used in SHPPS have been published previously.19

Sample and survey administration: student-level data

Student-level data were obtained from YRBSs conducted in 2017 among representative 

samples of high school students in 10 school districts funded by CDC during that survey 

year. These surveys are part of the CDC’s Youth Risk Behavior Surveillance System, which 

includes surveys conducted biennially by state, territorial, tribal, and local education and 

health agencies, with technical assistance from CDC, to monitor the prevalence of priority 

health risk behaviors among high school students. In each participating school district, a 

two-stage sample design was used to produce a representative sample of students in grades 9 

through 12 who attended public high schools in that district.
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Student participation in the survey was anonymous and voluntary, and local parental 

permission procedures were followed. Students completed the self-administered paper-and-

pencil questionnaire during a regular class period and recorded their responses directly on a 

computer-scannable answer sheet. In 2017, across the 10 districts included in this analysis, 

school response rates ranged from 84% to 100%, student response rates ranged from 63% 

to 89%, and overall response rates ranged from 61% to 89%. Student sample sizes ranged 

from 938 to 5934. IRB reviews for the district YRBSs are handled by the individual districts. 

More detailed descriptions of YRBS methods have been published previously.20

Variables

The YRBS questionnaire defined concussion as “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.” Then respondents were 

asked, “During the past 12 months, how many times did you have a concussion from playing 

a sport or being physically active?” Response options were: “0 times”, “1 time”, “2 times”, 

“3 times”, and “4 or more times.”

From SHPPS 2016, two questions were used to assess whether school districts had enacted 

policies related to concussions. The first question was, “During the past two years, has your 

district provided funding for professional development or offered professional development 

to those who teach physical education on how to prevent, recognize, and respond to 

concussions among students?” (hereafter “district-funded professional development”). The 

second question was, “Has your district adopted a policy stating that student athletes who 

required medical clearance by a healthcare provider after a suspected concussion must 

successfully return to the classroom before returning to athletic participation?” (hereafter 

“prioritizing a return to the classroom before returning to athletics”). For both questions, 

response options were yes or no.

Covariates from the YRBS included grade (9th, 10th, 11th, and 12th), sex, and race/ethnicity 

(non-Hispanic [NH] White, NH Black, and Hispanic (which could be of any race). Other 

racial/ethnic subgroups were excluded from the race/ethnicity subgroup chi-square analysis 

as they may be too small for meaningful analysis, but those data remained in the analytic 

sample for all other analyses. One additional covariate, “physical activity,” was derived from 

two questions including “During the past 7 days, on how many days were you physically 

active for a total of at least 60 minutes per day?” and “During the past 12 months, on 

how many sports teams did you play? (Count any teams run by your school or community 

groups.)” Physical activity was treated as a binary variable (yes or no), with yes reflecting at 

least 5 days of physical activity or playing on at least one sports team. Previous literature has 

demonstrated an association between sports and physical activity related concussions and 

demographic characteristics, including physical activity and sports teams.2, 21

Statistical Analysis

The 2016 SHPPS data were merged with the 2017 YRBS data among the 10 districts that 

administered the Physical Education and Physical Activity questionnaire, had responses to 

the two SHPPS policy questions related to concussions, and included the YRBS variable 
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about concussions on their YRBS. There were 25,110 unique student observations in those 

10 districts.

SAS-callable SUDAAN version 11.0.1 (Research Triangle Institute: Research Triangle 

Park, NC), which took into account the nesting of schools within districts and sampling 

weights, was used to conduct all statistical analyses. First, chi-square was used to identify 

associations between student characteristics and having had 0, 1, and 2 or more concussions. 

To calculate adjusted odds ratios, two logistic regression models were used to examine the 

association between school district policies and student reporting of only 1 and then 2 or 

more sports- and physical activity-related concussions, controlling for student sex, grade, 

race/ethnicity, and physical activity. Two models were used to compare 0 concussions to 1 

and 0 concussions to 2 or more concussions. Only significant findings are presented below.

RESULTS

Overall, 84.4% of students self-reported 0 sports- or physical activity-related concussions, 

8.2% reported 1, and 7.4% self-reported 2 or more during the 12 months before the survey 

(Table 1). The number of sports- or physical activity-related concussions varied by sex, 

grade, race/ethnicity, and physical activity.

Among the 10 districts, 7 provided funding for professional development to those who teach 

physical education on preventing, recognizing, and responding to concussions (data not 

shown). Additionally, 7 districts adopted policies stating that student athletes who required 

medical clearance by a healthcare provider after a suspected concussion must return to the 

classroom before returning to athletics. Six districts had both policies and 2 districts had 

neither.

Among students in districts with district-funded professional development, the adjusted 

odds of self-reporting ≥ 2 sports- or physical activity-related concussions were 1.4 times 

higher than among students in districts with neither policy (Table 2). In contrast, among 

students in districts with a policy prioritizing a return to the classroom before returning to 

athletics, the odds of self-reporting ≥ 2 concussions were significantly lower (AOR=0.5) 

than among students in districts with neither policy. Finally, among students in districts 

with both policies, the adjusted odds of self-reporting 1 concussion were significantly lower 

(AOR=0.8) than among students in district with neither policy.

DISCUSSION

School staff, particularly coaches and physical education staff, play an integral part in 

early identification and management of concussion and reducing the likelihood of repeat 

concussions among students.15 To support concussion prevention and management, most 

school districts in this study had in place at least 1 of the district-level concussion policies 

examined. Findings from this study also indicate that these policies were associated with 

some positive outcomes. Among students in districts with both polices; that is, district-

funded professional development and prioritizing return to the classroom before returning 

to athletics, students reporting 1 concussion was significantly lower than among students in 

districts with neither policy.
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Among students in districts with a policy that prioritized a return to the classroom before 

returning to athletics, students were less likely to self-report having had two or more sports- 

or physical activity-related concussions. There are several possible explanations for this 

finding. First, following a concussion, there is a window of vulnerability in which the 

brain is more susceptible to repeat injury.4 As participation in sports increases the risk for 

concussion,2 prioritizing a return to the classroom before returning to athletics may help 

delay sports participation during this timeframe. Second, monitoring a student’s recovery 

and ensuring they have medical clearance prior to returning to sports- or physical activity 

generally entails coordination between school professionals, the student’s parents, and the 

student’s healthcare provider.15, 22, 23 A student recovering from a concussion may have 

school accommodations in place that may evolve from day-to-day or from class-to-class.15 

As such, schools with return to school policies that require returning to the classroom 

before returning to athletics may have more robust efforts to address and prevent concussion. 

On the other hand, it is possible that the lower prevalence of concussion in districts with 

policies prioritizing a return to the classroom before returning to athletics is linked to 

under-reporting. Students concerned about being kept out of sports due to a concussion may 

be less likely to report a concussion and hide their symptoms.24 Although possible, for 

this study, this explanation seems less likely given that students self-reported concussions 

through an anonymous survey and outside the context of a game or practice in which sports 

participation would have been impacted. Future research that identifies which components 

of concussion policies are most effective, including strategies related to return to school 

and medical clearance, may help schools with decision-making and resource allocation to 

support concussion safety among their students.

District-funded professional development for physical education staff was associated with 

higher odds of students self-reporting two or more sports- or physical activity-related 

concussions during the 12 months before the survey. Prior research has found similar 

increases in concussion rates following passage of RTP laws that include education 

components.25, 26 Increases in concussion rates in these studies were attributed to increased 

identification, reporting, and care-seeking behaviors.25, 26 A similar phenomenon may be 

present in the current study; however, SHPPS and YRBS data are cross-sectional and, 

therefore, cannot be used to determine whether similar factors contributed to the increase 

in concussion prevalence found herein. While educational materials and trainings focused 

on concussion have demonstrated success in improving concussion knowledge and attitudes 

among participants,27–33 additional research is needed to explore the potential outcomes 

associated with professional development related to concussion management.

Most studies on concussion among young athletes have focused on the high school age 

population and have found, similar to the findings of this study, differences in concussion 

prevalence across demographics.2 It is unclear the extent to which middle and elementary 

schools successfully implement concussion policies. The field would benefit from studies 

that separately examine concussion policies and their effects in elementary and middle 

school settings, as well as barriers and facilitators to their implementation. Further, 

concussions policies often focus on sports- and physical activity-related concussions. This 

is consistent with research that shows concussions in the school setting are most likely 

to occur during organized sports activities, especially among those who are high school 
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age.34, 35 Elementary school age students are at increased risk for concussion during 

playground activities.20 Still, within the school setting, concussions may occur outside 

of sports or physical activity, such as when a student slips and bumps their head in the 

classroom or in the hallway.34 Or, concussions may occur outside of school as a result of 

a fall at home or a motor vehicle crash.36 It is unclear if concussion policies related to 

professional development and those that prioritize return to the classroom before returning to 

athletics also improve identification and prevention of repeat concussions from non-sports- 

or physical activity-related related causes.

Limitations

There are at least six limitations for this study. First, findings from the YRBS are based on 

self-report. The number of sports- or physical activity-related concussions reported among 

students were not confirmed through healthcare provider diagnosis or medical record review. 

Thus, there may be some over or under reporting of concussions. Second, the question 

used to measure sport- or physical activity-related concussion is new to the survey. Its 

reliability has not yet been assessed. Third, these data apply only to youth who attend school 

in the 10 school districts included in the study and are not generalizable to high school 

students nationwide. Fourth, although the school district policies may have applied to all 

school levels, this study included data about sports- or physical activity-related concussions 

among only high school students. The findings are not generalizable to schools or students 

in other grade levels (i.e., middle and elementary school). Fifth, SHPPS did not assess 

whether district level policies were implemented at the school level. Finally, this study did 

not evaluate concussion prevalence before policies were implemented and causality cannot 

be implied.

CONCLUSION

Lowering the prevalence of sports- or physical activity-related concussions among high 

school students is an important public health challenge. School district concussion policies 

related to professional development for physical education teachers and prioritizing return 

to the classroom before returning to athletics following a concussion could be strategies to 

reduce the risk for multiple concussions among high school students. Having a district-level 

policy that prioritizes return to the classroom before returning to athletics following a 

concussion was negatively associated with sport- or physical activity-related concussions. 

In contrast, district-funded professional development was positively associated with students 

self-reporting two or more concussions, which is consistent with better identification and 

awareness of this injury among students.
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IMPLICATIONS FOR SCHOOL HEALTH

Research suggests that school district can comply with and successfully implement 

concussion policies.12 However, schools may face barriers that inhibit successful 

implementation. Examples of barriers include lack of buy-in regarding education 

requirements (e.g., perceived lack of importance of concussions), resistance from 

the community (e.g., belief that implementing RTS protocols are burdensome and 

time consuming), and concerns about the financial burden for families related to the 

cost of medical clearance requirements.37,13 This may point to the need for a more 

comprehensive approach to school-based concussion policy implementation and clear 

guidance on policy implementation.13 Below are three examples of actions school 

districts may consider to address potential barriers and improve uptake and support for 

concussion policies.

1. Involve athletic trainers in concussion management and RTP protocols.

• At the high school level, approximately 70% of schools have access 

to a full-time, part-time, or per diem athletic trainer.38 Research 

shows that access to athletic trainers not only improves concussion 

identification among athletes, but may reduce health equities related 

to concussion education.39, 40 When available, athletic trainers are 

able to evaluate athletes with a concussion and assist in the post-

injury management, such as the RTP and RTS decision-making 

process, within the school setting.41 As such, greater involvement 

of athletic trainers may help reduce barriers related to access to 

healthcare providers (such as those in rural areas) and concerns 

about cost of care. Further, access to care at school for an injured 

athlete may be especially important during the COVID-19 pandemic 

as some may not seek care or may delay care due to concerns 

about exposure to the COVID-19 virus in the emergency department 

setting.42

2. Use available no-cost concussion trainings to promote professional 

development opportunities for non-physical education teachers.

• Most concussion policies focus on athletic staff at schools, such 

as coaches.10, 11 However, non-physical education teachers play 

an important role in concussion safety and many recognize the 

importance of learning about concussions to support a student’s 

return to school.15, 37 Still, they may not feel prepared to respond to 

a concussion among one of their students, and fidelity to concussion 

policies may vary based on their perceptions of concussions and 

involvement in sports activities.37 An evaluation of a training for 

school professionals found that participants demonstrated significant 

gains in knowledge and self-efficacy, immediately and 30 days 

following completion of the training.32 Thus, to expand access 

to concussion education for school professionals, CDC recently 
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released an online training for non-physical education teachers and 

other school professionals, available at no cost, that school districts 

may use to comply with concussion policies: https://www.cdc.gov/

headsup/schoolprofessionals/training/index.html. Further, through its 

HEADS UP campaign (https://www.cdc.gov/headsup), CDC has 

resources school districts may share with parents about concussion 

safety.

3. Encourage school administrators to establish concussion management teams, 

including identifying a point person at their school who is trained and 

knowledgeable about concussion management.22, 23

• To limit the burden on parents and other school staff, prior studies 

note that the establishment of a school concussion management 

team may be beneficial.13 A school point person (such as a school 

nurse or teacher), who is part of the concussion management 

team, may also be identified for each individual student.22, 23 

This person serves as the primary point of contact for a student 

with a concussion, their family, their medical provider, and other 

school professionals who are on the concussion management team 

or in regular contact with the student. A school point person may 

also facilitate professional development opportunities on concussion 

prevention, detection, and management for other school staff that 

support concussion policy implementation.
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Table 1:

Characteristics of High School Students and Associations Between Characteristics and Sports- or Physical 

Activity-Related Concussions
a
 —10 School Districts, Youth Risk Behavior Surveillance System, 2017

b

Characteristic

Overall Respondents Number of Sports- or Physical Activity-Related Concussions

0 1 ≥2

n (%)
c

n (%)
d

n (%)
d

n (%)
d

P value
e

Observations 25110 19055 (84.4) 1993 (8.2) 1733 (7.4)

Sex <.001

 Female 13039 (49.4) 10425 (87.3) 938 (6.9) 683 (5.8)

 Male 11824 (50.6) 8535 (82.0) 1027 (9.5) 982 (8.5)

Grade <.001

 9 6499 (27.5) 4801 (82.6) 568 (9.0) 483 (8.5)

 10 6818 (25.7) 5092 (83.0) 554 (8.8) 477 (8.2)

 11 6056 (23.9) 4744 (86.3) 445 (7.4) 379 (6.3)

 12 5356 (22.8) 4222 (86.9) 385 (7.4) 337 (5.8)

Race/ethnicity 
f <.001

 White, non-Hispanic 2729 (16.1) 2283 (87.3) 230 (8.7) 97 (4.0)

 Black, non-Hispanic 8822 (29.1) 6368 (84.4) 653 (7.6) 626 (8.0)

 Hispanic 10323 (48.1) 8055 (83.9) 832 (8.4) 726 (7.7)

Physically Active 
g <.001

 Yes 12743 (62.6) 10046 (81.2) 1305 (9.7) 1108 (9.1)

 No 8245 (37.4) 7344 (90.4) 528 (6.2) 325 (3.4)

a
Concussion was defined as “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.” After the definition respondents were asked, “During the past 12 
months, how many times did you have a concussion from playing a sport or being physically active?”

b
Unweighted sample sizes and weighted percentages are presented. Weighted percentages may not total 100 due to rounding.

c
Column percentages are presented.

d
Row percentages are presented.

e
Chi-square tests were used to examine differences across categories.

f
Other racial/ethnic subgroups were excluded from the race/ethnicity subgroup chi-square analysis as they may be too small for meaningful 

analysis, but those data remained in the analytic sample.

g
Physical activity was derived from two questions including “During the past 7 days, on how many days were you physically active for a total of 

at least 60 minutes per day?” and “During the past 12 months, on how many sports teams did you play? (Count any teams run by your school or 
community groups.)” Physical activity was treated as a binary variable (yes or no), with yes reflecting at least 5 days of physical activity or playing 
on at least one sports team.
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Table 2:

Adjusted Odds Ratios of High School Students Self-Reporting 1 and 2 or More Sports- or Physical 

Activity-Related Concussions,
A

 by District-Level Policies Among 10 School Districts, Youth Risk Behavior 

Surveillance System, 2017

Characteristic 1 concussion ≥ 2 concussions

AOR (95% CI)
a

AOR (95% CI)
a

District-Level Policies 
b 

 Neither Referent Referent

 District-funded professional development (only) 1.1 (0.8–1.5) 1.4 (1.1–1.8)**

 Prioritizing a return to the classroom before returning to athletics (only) 0.7 (0.4–1.2) 0.5 (0.4–0.7)***

 Both 0.8 (0.7–1.0)* 1.0 (0.9–1.2)

Sex

 Female Referent Referent

 Male 1.4 (1.2–1.6)*** 1.4 (1.3–1.6)***

Grade

 9 Referent Referent

 10 1.0 (0.8–1.2) 1.0 (0.8–1.2)

 11 0.8 (0.6–1.0) 0.7 (0.6–0.8)***

 12 0.8 (0.6–1.1) 0.7 (0.5–1.0)*

Race/Ethnicity 
c 

 White, non-Hispanic Referent Referent

 Black, non-Hispanic 0.9 (0.7–1.2) 2.1 (1.5–2.8)***

 Hispanic 1.0 (0.7–1.3) 1.8 (1.3–2.6)**

Physically Active 
d 

 Yes 1.6 (1.4–1.9)*** 2.8 (2.5–3.2)***

 No Referent Referent

Note: AOR = adjusted odds ratios; CI = confidence intervals.

***
p<.001,

**
p<.01.,

*
p<.05.

a
Concussion was defined as “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.” After the definition respondents were asked, “During the past 12 
months, how many times did you have a concussion from playing a sport or being physically active?”

b
District-funded professional development was derived from the question “During the past two years, has your district provided funding for 

professional development or offered professional development to those who teach physical education on how to prevent, recognize, and respond 
to concussions among students?” Prioritizing a return to the classroom before returning to athletics was derived from the question “Has your 
district adopted a policy stating that student athletes who required medical clearance by a healthcare provider after a suspected concussion must 
successfully return to the classroom before returning to athletic participation?”

c
Other racial/ethnic subgroups are not presented as they may be too small for meaningful analysis, but those data remained in the analytic sample.
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d
Physical activity was derived from two questions including “During the past 7 days, on how many days were you physically active for a total of 

at least 60 minutes per day?” and “During the past 12 months, on how many sports teams did you play? (Count any teams run by your school or 
community groups.)” Physical activity was treated as a binary variable (yes or no), with yes reflecting at least 5 days of physical activity or playing 
on at least one sports team
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