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Abstract

BACKGROUND: To inform prevention strategies, this study provides incidence, factors, and
actions taken when a suspected concussion occurred in K-12 schools in Utah.

METHODS: Data were collected using Utah’s Student Injury Reporting System (SIRS) from
the academic years 2011-2012 to 2018-2019. SIRS is a unique online system that tracks

injuries that occur in the school setting among K-12 students in Utah. Descriptive statistics were
computed to characterize students with a suspected concussion. Chi-square (y?) analysis looking
at characteristics by school level was also conducted.
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RESULTS: Over 63,000 K-12 students in Utah sustained an injury at school during the study
period. Suspected concussions comprised 10% of all injuries. The prevalence of concussions

was highest among males (60.6%) and elementary school students (42.6%) and most often
occurred outdoors (57.6%) or on a playground/playfield (33.9%), and in sports- and recreation-
related activities (75.1%) (specifically contact sports, 24.0%). Most students with a suspected
concussion were absent 1 day or less from school (71.4%) but about 68% were seen by a medical
professional. Further, there were differences by school level. Females and students playing contact
sports had a higher percentage of suspected concussions as school level increased, whereas males
and concussions sustained during school hours had a lower percentage of suspected concussions as
school level increased.

CONCLUSIONS: SIRS enables schools in Utah to identify groups at risk for concussion, as well
as activities most commonly associated with these injuries, within the school environment. Using
this information, schools may implement targeted prevention strategies to protect students.
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Approximately 1 in 5 youth report having experienced a concussion during their lifetime.!
Caused by an external force to the head or a jolt to the body, youth with a concussion

may experience symptoms (e.g., headache, nausea, irritability, confusion, difficulty with
cognition and memory)2:3 that affect their ability to participate in regular activities,
including school, during recovery.*® During childhood and adolescence, organized sports
activities (e.g., football, soccer) contribute to the majority of concussions among school-age
children (age 6 years and older).1:8 A recent study also found that concussions commonly
occur when children are at school.” Additionally, males, children aged 10-14 and 15-17
years old, and contact sports had higher rates of pediatric emergency department visits for
sports- and recreation-related activities, though for younger children playground activities
did account for a large percentage as well.8 However, most published research focuses

on concussions that occur during sports- and recreation-related activities, especially during
contact sports and are mostly focused on high school and college-age athletes. Important
information is therefore missing about concussions that occur at school.

A study of pediatric patients seen in a sports concussion clinic found that concussions
sustained at school most commonly occurred when a student was participating in physical
education (PE) class, in a classroom, at recess, or in the hallway.” However, the context and
circumstances that lead to a concussion in the school setting, as well as the action taken

in response to the injury, has not been described in the published literature. Appropriately
responding to a concussion can reduce the risk for adverse outcomes and a prolonged
recovery.? Additionally, proper management of a youth’s return to school can help reduce
the potential for extended absence from school, declines in school performance, and feelings
of isolation that a student may experience after their injury.:°

Limited data on concussion in schools inhibits the development of school-based concussion
prevention and management efforts that can support a student’s academic progress as well
as physical and mental health. There is a need for a comprehensive surveillance system that
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can regularly report nationally representative estimates of concussion. Until such a system is
instituted, there are other data sources from which researchers may gather select information
about the concussion experiences of individuals, particularly those of school-age children.
This study examines unique data from a state-based student injury reporting system in order
to understand the concussion experience of K-12 students. Differences among those with a
suspected concussion by key demographic factors and circumstances (ie, age, sex, number
of days missed from school, mechanism of injury, activity, location, and action taken after
injury) are presented.

Data were collected using Utah’s Student Injury Reporting System (SIRS) for the academic
years 2011-2012 through 2018-2019. SIRS is a unique online system that tracks injuries
(eg, suspected concussion, cut/laceration, burn/scald) that occur in the school setting among
K-12 students in Utah. SIRS has an estimated annual school participation rate of 90%—-95%.
The system is voluntary and is based on an original agreement, when the system was first
developed, by the Utah Department of Health and the state board of education. All 41 school
districts across Utah contribute to SIRS, which is inclusive of over 800 public schools.
SIRS tracks injuries that occur while a student is traveling to and from school, while a
student is at school, and when a student is participating in school-based sports and other
nonsports activities (before and after school). Injuries are recorded using a standardized
form to capture injury information (ie, student information, the cause, what the student was
doing at the time of injury). Injuries are recorded if the injury is severe enough to (a) cause
the loss of one-half day or more of school, (b) warrant medical attention and treatment (ie,
school nurse, outside health care provider, emergency department visit) and/or (c) require
reporting according to School District policy. The individuals who complete the form vary
by school, but may include the student, teacher, administrative assistant, school nurse,

or athletic trainer. Once the form is completed, the information is entered into the SIRS
database by a person designated by the school. The designated person is primarily a school
administrative assistant but may also include other personnel such as a school nurse. If the
injury is severe enough to warrant medical attention and/or the student misses a half-day

or more of school due to the injury, the incident is not submitted until the information

can be obtained. The SIRS coordinator at the Utah Department of Health verifies the data
are complete and accurate for each incident. IRB approval was obtained from the Utah
Department of Health.

Instrumentation

The standardized injury reporting form collects demographic information, such as the
student’s grade and sex (Appendix A). Details on the student’s injury that are captured

by the form include: the date of injury, number of days the student was absent following
the injury (days absent) (less than Y%, ¥, 1, 1%:-2, 2%>-3, and fill in the blank if more

than 3 days), and nature of the injury (abrasion/scrape, bump/bruise/contusion, burn/scald,
concussion [possible], cut/laceration, dislocation [possible], fracture/broken [possible],
loss of consciousness, no pulse/heartbeat, not breathing, pain/tenderness only, puncture,
shortness of breath, sprain/strain/tear, swelling/inflammation, other). To determine how the
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injury occurred, contributing factors (ie, mechanism of injury [MOI]) were captured in

the form. MOI categories included: animal bite (eg, dog bite); collision with object or
person; compression/pinch; contact with equipment (shop, PE); contact with fire, hot liquid
or hot object; drug, alcohol or other substance; fall; foreign body/object; hit with thrown
object; overexertion/twisted; seizure disorder; tripped/slipped; unknown; weapon (gun,
knife, etc.); or other. To determine how the injury was managed, action taken was reported.
Actions taken included: remained or returned to class, sent/taken home, parents deemed

no medical action necessary, checked by school nurse, checked by emergency medical
technician on staff, called 911, seen by M.D./emergency department/health care provider/
hospital, hospitalized, restricted school activity, or other. Location, surface, and activity
associated with the injury are also recorded. Location of the injury included: athletic field,
auditorium/multipurpose room, bus loading area, classroom, corridor/hall (excluded stairs),
doorway, gymnasium, lab (home economics classroom, chemistry lab, etc.), lunchroom/
kitchen, playground/playfield, school bus/public bus, shop (industrial arts, etc.), sidewalk/
stairs/ramp, street/driveway/parking area, restroom/lavatory, or other. Surfaces included:
black-top surface, carpet, concrete, dirt, gravel, ice/snow, lawn/grass, mats, sand, synthetic
surface (ie, Tartan surface), tile, wood (waxed), shredded rubber/wood chips, and other.
Finally, activity during which the injury occurred included: baseball/softball, basketball,
bicycling, classroom activity, climbing, dodge ball/war ball, fighting, flag/touch football,
football, gymnastics/tumbling, jumping, kickball, playing on bars (monkey bars/big toy/
etc.), riding, running, roughhousing, setting up/moving equip, sliding, sliding on ice, sitting,
soccer, standing, swinging, throwing rocks or snowballs, track and field, volleyball, walking,
wrestling, 4-square, dance, frisbee, other.

Data Analysis

Descriptive statistics were computed for those students with a suspected concussion by
demographic factors, surface, location of injury, MOI, activity, days absent, and action
taken. Prior to the analysis, certain variables were further condensed due to low frequencies
or categories that shared comment elements: surface was categorized into a 3-level variable
(outdoor, indoor, and other); location was collapsed into a 5-level variable (playground/
playfield, gymnasium, athletic field, classroom, and other); MOI was classified into a 3-level
variable (struck by or against, fall, and other/unknown); activity during which the injury
occurred was first classified into a 3-level variable by whether it was a sports- or recreation-
related (SRR) activity, a non-SRR activity, or “other” category (ie, if an activity was labeled
as “other”). Next, activities that were classified as an SRR activity were further categorized
into a 4-level variable by level of contact.10:11 These levels included contact sports (eg,
football), limited contact sports (eg, baseball/softball), noncontact sports (eg, running), and
recreation (eg, walking); and action taken was classified as 8 separate binary variables: yes
and no for remained/returned to class, sent/taken home, seen by a medical professional,
restricted school activity, called 911, admitted to hospital, and transported by ambulance; no
action taken and action taken for none of the above.

A chi-square (XZ) analysis looking at characteristics by school level was also conducted.
When statistical significance was found for Xz tests (p < .05), a post-hoc proportions test
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with a Bonferroni correction was applied. The statistical package SAS version 9.4 (Cary,
NC) and IBM SPSS Statistics Subscription were used to analyze the data.

During the 8-year study timeframe, 63,168 injuries were recorded among K-12 students
across Utah. Approximately 10% of all reported injuries were suspected concussions (N =
6289). Male students (60.6%) and those in elementary school (42.6%) made up a greater
proportion of students with a suspected concussion than female students (39.4%) and those
in middle school/junior high (24.9%) and high school (27.2%) (Table 1). Nearly 6 in

10 (57.6%) of suspected concussions occurred on an outdoor surface (Table 2). About

one third (33.9%) specifically happened on a playground/playfield. Over half (55.9%) of
students with a suspected concussion sustained their injury by being struck by or against
something (Table 3). Smaller percentages of suspected concussions occurred due to a fall
(41.6%) or another mechanism of injury (2.5%). SRR activities were responsible for the
majority of suspected concussions (75.1%). Of the suspected concussions associated with
SRR activities, approximately a fourth (24.0%) occurred when the student was participating
in a contact sport, which was higher than limited contact sports (11.9%), noncontact sports
(17.2%), and recreation (22.0%). A suspected concussion occurred most frequently during
school (76.1%) (Table 4). Following a suspected concussion, about 4 in 10 students were
absent less than half a day (40.9%) and an additional 30.5% were absent between a half

a day to a full day. Further, a majority of students with a suspected concussion were sent

or taken home (59.9%) and saw a medical professional (68.1%). Smaller percentages of
students with a suspected concussion had their school activities restricted (22.0%), called
911 (5.7%), were admitted to the hospital (2.1%), or were transported by ambulance (3.2%).
For 6.5% of students, none of the actions listed above (ie, remained/returned to class, sent or
taken home, seen by a medical professional, restricted school activity, called 911, admitted
to the hospital, or transported by ambulance) was taken after a suspected concussion. A
more detailed breakdown of concussion by demographic factors and other characteristics is
provided in Tables 1-4.

For the chi-square analysis examining school level (elementary school, middle/junior
high, high school) by characteristics (Table 5), there was a statistically significant lower
percentage of suspected concussions for males (68.1%, 62.7%, 46.1%) as school level
increased, whereas a higher percentage of suspected concussions for females (31.9%,
37.3%, 53.9%) as school level increased. There was a greater percentage of concussions
for SRRs activities in elementary schools (80.9%) compared to middle/junior high schools
(70.5%) and high schools (71.6%). Contact sports contributed to a greater percentage

of suspected concussions as school level increased as well. There was also a lower
percentage of concussions sustained during school (90.1%, 83.2%, 45.4%) as school level
increased. The greatest percentage of concussions seen by a medical professional occurred
in elementary (70.3%) and high schools (72.7%) vs middle/junior high schools (61.4%).
Lastly, none of the above for action taken was more common as school level increased
(4.1%, 7.2%, 9.7%). Further details are provided in Table 5.

J Sch Health. Author manuscript; available in PMC 2023 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Waltzman et al. Page 6

DISCUSSION

Findings from an analysis of K-12 school-related injuries in Utah show that over 63,000
students sustained a reported injury at school between the 2011-2012 and 2018-2019
academic years. Suspected concussions comprised 10% of injuries that occurred among
students captured by this data. While schools provide a safe environment for students to
learn and play, factors such as playground usage,® participation in contact sports,® and
improper or inadequately maintained equipment or playing surfaces!?.13 may increase the
risk for concussions.

SRR activities in schools afford students many physical and mental health benefits.14
However, as noted in this and other studies, students are at increased risk for injury

while participating in SRR activities at all school levels.®:” A higher percentage of students
experienced SRR in elementary school compared to middle and high school. Contact sports
accounted for approximately one fourth of SRR concussions in this study and was more
prevalent as school level increased. Contact sports place students at increased risk for
concussion primarily due to the possibility of collisions with other athletes.1® The use of
contact restrictions and noncontact sport options, 167 rule changes that reduce high-risk
activities,18-21 and strict officiating,2223 are promising strategies schools may implement to
reduce the risk for concussions in contact sports. Due to limited evidence, future research
may be conducted to identify effective strategies to reduce physical activity-related injuries
in school, both in and outside of organized sports.24

Suspected concussions most commonly occurred while a student was on a playground/
playfield in elementary school. Proper maintenance and repair of playing surfaces?>27 and
proper use and fit of equipment (eg, helmets)28-30 may help reduce the risk for concussions
and other injuries during play. Prior studies note that playground use, such as playing on

the monkey bars and swings, is associated with the most emergency department visits for
SRR traumatic brain injuries, including concussions among elementary school-age children
in the United States.8:31 Use of protective (or shock-absorbing) surfacing, such as sand

and wood chips, are considered best for use under playground equipment to reduce injury
risk.13:32 Other strategies!3 to promote playground safety include: installing guardrails and
protective barriers that mitigate fall risk from an elevated platform; ensuring that playground
equipment is age-appropriate; and, always having adult supervision when students are using
the playground or other pieces of equipment. These targeted strategies can be adapted for the
needs of each school and based on what resources they have to help promote safety.

To our knowledge, this is the first study to examine differences in concussion prevalence
by school level across a statewide school system. A large percentage of concussions

in this study were observed among elementary school students. However, the analysis

by school level demonstrated that the percentages of suspected concussion shifted for
certain demographics and characteristics as school level increased from elementary, to
middle school, and then to high school. For example, among females and students playing
contact sports the percentage of suspected concussions increased along with school level.
Conversely, the percentage of concussions decreased among males and among students
who sustained a suspected concussion during school hours as school level increased. It is
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unclear why these differences occurred, and this analysis did not allow for an examination
of what may contribute to these differences. To explore this, future studies may assess
whether differences between older and younger students play a role, such as those regarding:
participation in contact sports (such as football) and sex comparable sports (such as soccer);
level of intensity of play during sports; involvement in different types of SRR activities;
concussion awareness and reporting behaviors; risk-taking behaviors; and a student’s
independence (eg, lack of parental supervision) outside the school hours.

More than 5000 school days are missed each year because of concussions and other injuries
among students in Utah.33 Following concussion management recommendations that ensure
students seek medical care, rest at home immediately after the injury and receive school
accommodations (activity changes/restrictions) may assist with their recovery.34 Findings
from this study demonstrate that students with a suspected concussion were commonly sent
home from school, visited a medical professional, and had a period of restricted school
activity following their injury. This suggests that, in general, schools in Utah took several
actions aimed at supporting a student’s recovery following a concussion. Still, concussion
management is not consistent among states,3>-36 and these findings are not universal.
Previous studies indicate that some health care providers and school professionals may
struggle with how to help students to return to school following a concussion.37-39

Laws and policies providing guidance for return to play for student athletes following
concussion are in 50 states; however, guidance for return to learn at school is only present
in 8 states.0 Current policies cover students who experience a sports-related injury and
offer little guidance and education for teachers.40 In March 2021, the Utah State Board

of Education (USBE) unanimously passed an update to the current rule to expand their
existing state RTP policy for students with any suspected head injury experienced during
school hours or a school sanctioned activity to be reported to a parent. While this rule
currently excludes mandating reporting to parents when a suspected head injury occurs
during free play, their policy was updated to reflect the changes and to include free play and
RTL guidance. The existing state law in Utah had already included reporting of suspected
concussion of students participating in physical education and extracurricular sporting
events. This new rule will lead to a more inclusive adoption of RTP policies, reporting,
and recovery.

Findings from this study indicate that concussions can occur from other injury mechanisms,
even during younger ages, and may result in persistent symptoms, highlighting the

need for improved guidance for return to school. A number of trainings have been
developed that may be beneficial. These include trainings about how to support students
with individualized, symptom-based return to school plans#142; promote professional
development for health care providers and educational professionals (inclusive of continuing
education credits)3943; seek to develop student support teams*#; and highlight return to
school strategies to guide educators about concussion-specific accommodations that can be
utilized.*®

As part of their responsibilities, school nurses often write health plans for students who
experience concussions or other injuries. However, school nurses are not always available
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when concussions are reported and may not have training on concussion identification and
management.#647 In Utah, the ratio of school nurses to students is 1:3595—indicating that
many students are not sufficiently covered by a school nurse in this state.*® Furthermore,
Healthy People 2020 and the American Academy of Pediatrics recommend 1 school nurse
to 750 students. Education and training for nurses as school health care providers, such

as CDC’s HEADS UP to health care providers (https://www.cdc.gov/headsup/providers/
training/index.html), can help train nurses on how to appropriately respond to concussions
and safely return the students to school .4

There are at least 6 limitations to our study. First, participation is voluntary in SIRS. It is
possible that the schools that do not submit data may be systematically different from the
ones that do submit data, which might lead to somewhat biased results. Second, suspected
concussion was not always confirmed by a medical professional in the data (51.7% of
suspected concussions had a confirmed diagnosis). However, SIRS does not capture the
type of provider that provides this diagnosis. Parents usually report the diagnosis to the
school or the student brings a medical note to the school, and then the information is
updated in SIRS. It is therefore possible that some of the suspected concussions would not
be diagnosed as concussions and that suspected concussions may be underreported. Third,
the data are collected from a single state and may not be generalizable to other states.
Fourth, data are limited to public schools; injury experiences in private school students may
differ. Fifth, the person filling out the form is not consistent; anecdotal reports suggest that
administrative assistants most commonly complete the form, but sometimes it was filled out
by a school nurse. School nurses and athletic trainers are more likely to have a greater level
of knowledge about injuries than other sources (ie, the student, administrative assistant, or
teacher) and therefore may be able to provide more detailed, accurate information on the
injury. Lastly, there is no information about how many school injuries are not captured by
SIRS. It is possible that the numbers here represent an undercount of the true injury burden
among public school students in Utah.

Conclusions

Using data from a large sample of school-related injuries in Utah, this paper provides the
incidence of concussion and concussion risk factors in the school setting, and describes
actions taken when a concussion was suspected. Overall, the percentage of concussions
was highest among elementary school students and during sports- and recreation-related
activities, particularly in contact sports. Students with a suspected concussion were likely
to be sent home from school and see a medical professional following their injury. It is
useful for schools to have access to concussion data in order to adapt or create school-based
concussion prevention and management efforts that support students. Utah’s SIRS serves as
a good model for a school surveillance system that other states may adopt.

IMPLICATION FOR SCHOOL HEALTH

Documentation of injury incidents has played a vital role in helping protect schools or
students when a situation escalates and legal issues surface. It also provides a method to
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identify injuries that require follow-up at school, including academic support. The Utah
reporting system is voluntary and unfunded but has been a priority for the state health
department, as many schools and districts find value in collecting this data and compiling
historical data to monitor injuries over time. This system also helps school districts to
understand the cause and location of injuries and can be used to implement targeted
prevention strategies (eg, limiting contact during sports activities, ensuring appropriate play
surfaces and equipment maintenance) to protect students from concussion. The viability
of this system depends upon having a designated school staff member who is trained and
responsible for identifying and tracking every child who reports a concussion when they
return to school, regardless of injury severity and injury mechanism. An individualized
return to school and play/activity plan that is communicated to all school personnel who
work with a child reduces the likelihood that a student has a decline in school performance
or altered behavior after a concussion. When a child sustains a concussion at school, parents
can be encouraged to seek an evaluation from a health care professional.

Appendix.: Student Injury Reporting Form, Utah Department of Health,
Violence & Injury Prevention Program
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Table 1.

Characteristics of Sex and School Level of Suspected Concussion Among K-12 Students in Utah, Student
Injury Reporting System, 2011-2012 to 2018-2019 Academic Years

Suspected Concussion (N = 6289)

Characteristic N %
Sex
Male 3808 60.6
Female 2471 39.4
School level
Elementary school 2678 426
Middle/junior high school 1567 24.9
High School 1713 27.2
Other ™ 330 5.2

*
Includes special, alternative, intermediate, and charter schools.
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Table 2.

Page 14

Characteristics of Surface and Location of Suspected Concussion Among K-12 Students in Utah, Student

Injury Reporting System, 2011-2012 to 2018-2019 Academic Years

Suspected Concussion (N = 6289)

Characteristic N %
Surface
Outdoor 3623 57.6
Lawn/grass 1280 20.4
Blacktop 727 11.6
Concrete 515 8.2
Shredded rubber/wood chips 462 7.4
Synthetic surface (spongy surface) 276 44
Ice/snow 214 3.4
Sand 56 0.9
Dirt 47 0.8
Gravel 46 0.7
Indoor 2589 41.2
Wood (waxed) 1179 18.8
Tile/linoleum 752 12.0
Carpet 369 5.9
Mats 289 4.6
Other 7 1.2
Location
Playground/playfield 2131 339
Gymnasium 1527 24.3
Athletic field 913 14.5
Classroom/Lab (home economics, chemistry, etc.)/Shop (industrial arts, etc.) 427 6.8
Other* 1291 205

*
Includes auditorium/multipurpose, bus loading area/school bus/public bus, corridor/hall (excludes stairs), doorway, lunchroom/kitchen, sidewalk/

stairs/ramp/street/driveway/parking area, restroom/lavatory.
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Table 3.

Mechanism of Injury (MOI) and Activity Conducted When Suspected Concussion Occurred Among K-12
Students in Utah, Student Injury Reporting System, 2011-2012 to 2018-2019 Academic Years

Suspected Concussion (N = 6289)

Characteristic N %
MOI
Struck by or against 3515 55.9
Collision with object or person 2993 47.6
Hit with thrown object 324 5.2
Contact with equipment (shop, PE, sharp object) 187 3.0
Foreign body/object 11 0.2
Fall 2615 416
Tripped/slipped 1371 21.8
Fall 1244 19.8
Other/unknown 159 25
Unknown 70 11
Other 47 0.8
Seizure disorder 21 0.3
Overexertion/twist 14 0.2
Compression/Pinch 4 0.1
Contact with fire, hot liquid or hot object 1 0.0
Drug, alcohol, or other substance 1 0.0
Weapon (gun, knife, etc.) 1 0.0
Animal bite 0 0.0
Activity *
Sports- and Recreation-Related Activities 4726 75.1
Contact level of sport
Contact sports 1510 24.0
Basketball 546 8.7
Football 497 7.9
Soccer 399 6.3
Wrestling 68 11
Limited contact 749 11.9
Baseball/softball 133 2.1
Flag/touch football 188 3.0
Gymnastics/tumbling 293 4.7
\olleyball 99 1.6
Riding 36 0.6
Non-contact 1084 17.2
Running 990 15.7
Weightlifting 30 0.5
Track and field 27 0.4
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Suspected Concussion (N = 6289)

Characteristic N %
Dance 22 0.4
Frisbee 7 0.1
Bicycling 8 0.1

RECREATION 1383 22.0
Walking 593 9.4
Playing on the bars (monkey bars/bog toy, etc.) 318 5.1
Climbing 97 15
Dodge ball/War ball 65 1.0
Kickball 71 11
Jumping 71 11
Sliding 64 1.0
Swinging 68 11
Sliding on ice 32 0.5
4-Square 4 0.1

Non-sports- and recreation-related activities 996 15.8

Classroom activity 181 29
Fighting 48 0.8
Roughhousing 224 3.6
Setting up/moving equipment 30 0.5
Sitting 202 3.2
Standing 305 4.9
Throwing rocks or snowballs 6 0.1
Other 567 9.0

Page 16

*
Activity was classified into a 3-level variable by whether it was a sports- or recreation-related (SRR) activity, a non-SRR activity, or “other”
category (ie, if an activity was labeled as “other”). Next, activities that were classified as an SRR activity were further categorized into a 4-level

variable by level of contact.
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Table 4.

Period, Number of Days of Absence, and Action Taken After Suspected Concussion Among K-12 Students in
Utah, Student Injury Reporting System, 2011-2012 to 2018-2019 Academic Years

Suspected Concussion (N = 6289)

Characteristic N %
Period
Before or after school * 1420 226
During school hours 7 4785 76.1
Other 84 13
Absence
No absence or Less than % day 2571 40.9
% day to 1 day 1918 30.5
2 days 870 13.8
3+ days 929 14.8
Action taken
Remained/returned to class
Yes 803 12.8
No 5486 87.2
Sent/taken home
Yes 3769 59.9
No 2520 40.1
Seen by a medical professional’t
Yes 4280 68.1
No 2009 31.9
Checked by school nurse
Yes 350 5.6
No 5939 94.4
Checked by EMT on staff
Yes 233 3.7
No 6056 96.3
Seen by MD/ER/Healthcare provider/Hospital
Yes 4083 64.9
No 2206 35.1
Restricted school activity
Yes 1383 22.0
No 4906 78.0
Called 911
Yes 359 5.7
No 5930 94.3
Admitted to hospital
Yes 132 2.1
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Suspected Concussion (N = 6289)

Characteristic N %
No 6157 97.9
Transported by ambulance
Yes 203 3.2
No 6086 96.8
None of the above
Yes 408 6.5
No 5881 93.5

*
Includes before and after school, athletic event (team competition), athletic practice session, and intramural competition.

flncludes assembly, class change, class time (exclude P.E.), field trip, lunch, lunch recess, recess, and P.E. class.

’tThe same child may have been seen by more than one medical professional.
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