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Abstract.
BACKGROUND: Many students return to school after concussion with symptoms but without formal support.
OBJECTIVE: To examine concussion symptoms and temporary academic accommodations during school use of a four-week
student-centered return to learn (RTL) care plan.
METHODS: Five public high schools used the RTL care plan and contributed student-level data after student report of
concussion. Data on concussion symptoms, temporary academic accommodations corresponding to reported symptoms, and
accommodations provided during RTL care plan use were examined.
RESULTS: Of 115 students, 55% used the RTL care plan for three (34%) or four (21%) weeks. Compared to students whose
symptoms resolve within the first two weeks, students who used the RTL care plan for three or four weeks reported more
unique symptoms (P = 0.038), higher total severity score (P = 0.005), and higher average severity per symptom (P = 0.007)
at week one. Overall, 1,127 weekly accommodations were provided. While least reported, emotional symptoms received
corresponding accommodations most often (127/155 reports: 82% of occurrences).
CONCLUSIONS: Use of an RTL care plan can facilitate the RTL of students with a concussion and may aid in the
identification of students who are in need of longer-term support.
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1. Introduction

Every year in the United States, there are an
estimated 1.1–1.9 million youth concussions (Bryan
et al., 2016). Students with concussion experience
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physical, cognitive, sleep, and emotional symptoms
that affect academic experiences and performance
(Corwin et al., 2014; McCrory et al., 2017; Ransom
et al., 2015; Sady et al., 2011). While up to 70%
of youth who experience concussion symptoms have
symptom resolution within 28 days, many have pro-
longed symptoms and there is a lack of consensus
as to when students should return to the classroom
after concussion (Silverberg & Iverson, 2013; West
& Marion, 2014; Zemek et al., 2016).

Students who receive no additional support and
return to the classroom immediately after concus-
sion as well as students who remain out of classroom
for an extended period of time following concus-
sion have longer lasting symptoms than those who
are supported by a formal return to learn (RTL)
process (Brown et al., 2014; Carson et al., 2014;
Grady & Master, 2017). For this reason, the devel-
opment and implementation of RTL protocols in
schools that facilitate student return to the classroom
is important. Yet, school-based accommodations vary
in scope, format, and delivery. Currently, there is
a wide variation in the proportion of students who
receive academic accommodations after concussion;
a recent systematic review of 180 studies revealed
that 17% – 73% of students experienced difficulty
with return to school or were provided academic
accommodations following concussion (Purcell et al.,
2019). They also reported that students were more
likely to obtain academic accommodations in schools
with a concussion policy if they had a medical return
to school letter and had regular medical follow-up
after concussion (Purcell et al., 2019).

Research in RTL after concussion has largely
been conducted in student athletes, leaving a paucity
of understanding regarding generalizability of find-
ings to non-athletes (Castile et al., 2012; Chrisman
et al., 2019; Gessel et al., 2007; Marar et al.,
2012; Marshall et al., 2015; Meehan et al., 2010;
O’Connor et al., 2017; Rosenthal et al., 2014). There
is also little known about whether implementing an
RTL protocol with individualized temporary school
accommodations for students can affect concus-
sion symptom recovery. Using a community-engaged
research approach, we recently developed an RTL
care plan for all students with concussion that had
high overall implementation fidelity (70.6%), feasi-
bility, and acceptability in 13 public high schools
(Conrick et al., 2020). In this study, we examined con-
cussion symptoms and temporary accommodations
during school use of a symptom based student-
centered RTL care plan.

2. Methods

2.1. Schools and students

Thirteen Seattle public high schools used the RTL
care plan for enrolled students who reported a diagno-
sis of concussion to school staff during fall of the 2018
– 2019 school year. All authorized school adminis-
trators of participating schools used local processes
and approved the use of the RTL care plan. Students
who were diagnosed with concussion by a health care
provider and reported it to the school, regardless of
whether the concussion took place at school or else-
where, were eligible to receive the RTL care plan
by the school. Feasibility and acceptability of the
RTL care plan by 13 public high schools were pre-
viously reported (Conrick et al., 2020). Five of these
13 Seattle public high schools detailed information on
symptoms and corresponding temporary accommo-
dations. Participation was limited to these five schools
because of regulatory requirements. Students or their
parents were able to opt out of use of the RTL care
plan at any point. Schools sent de-identified student
RTL care plans to the research team where they were
entered into an into an Research Electronic Data Cap-
ture (REDCap) database for analysis (Harris et al.,
2009).

2.2. Return to learn care plan and RTL
champion

Each school identified an RTL champion (nurses,
athletic directors, administrators, teachers) who
administered the RTL care plan to students who
reported a concussion diagnoses to school person-
nel. The RTL care plan care plan guides the school
RTL champion to deliver tailored symptom-based
temporary accommodation recommendations. Stu-
dents receiving the RTL care plan met with the RTL
champion at least weekly, as long as symptoms per-
sisted, for up to four weeks. The first visit/week of
RTL represents the first encounter that students with
concussion had with the school RTL champion. Stu-
dents whose symptoms persisted beyond four weeks
were encouraged to seek medical care and referred
for formal school-based accommodation considera-
tion. There were no other triggers that promoted the
RTL champion to encourage more immediate physi-
cian follow-up. Students stopped receiving the RTL
care plan and were returned to the classroom without
accommodations when all symptoms resolved.

The symptom evaluation portion of the RTL care
plan utilized a Symptom Checklist based upon the
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Sport Concussion Assessment Tool – 5th Edition
(SCAT5) which addresses 23 symptoms (Echemen-
dia et al., 2017). Within the RTL care plan, the 23
symptoms were categorized into four major domains:
sleep, physical, cognitive, and emotion, based on the
REAP concussion symptom wheel (McAvoy, 2019).
Students could endorse a symptom not included in the
symptom checklist, designed as “other”. The check-
list asked students to identify symptom severity over
the last two days on a scale from 0–6 (0 = no symp-
toms, 1-2 = mild symptoms, 3-4 = moderate symp-
toms, and 5-6 = severe symptoms).

The temporary adjustment recommendations por-
tion of the RTL care plan was created using a re-
view of concussion literature and existing concus-
sion evaluation tools, as well as input from both
school staff and researcher clinicians with exper-
tise in adolescent concussion. The care plan was
also designed to complement the symptom checklist
and facilitates recommendations and implementation
of academic accommodations. There are twenty-
one possible accommodations across the same four
general categories of the symptom checklist (sleep,
cognitive, physical, and emotional). Accommodation
categories were mapped to symptom categories by
expert clinicians on the study team who provide con-
cussion care and who reviewed the literature. Some
accommodations fit in more than one of the general
categories because they are effective for more than
one symptom category.

During each weekly visit with the RTL cham-
pion, students were evaluated for symptoms and
offered tailored symptom-based academic accom-
modations. Symptoms and accommodations were
re-reevaluated each week. RTL champions were also
able to recommend other accommodations not within
an accommodation domain. The RTL champion com-
municated accommodations to teachers and other
relevant school staff for implementation.

2.3. Data analysis

Descriptive statistics were used to characterize
concussion symptoms and corresponding accommo-
dations. If a symptom or accommodation was not
indicated on the RTL consult form, then it was coded
as not experienced. This was done based on the study
team’s understanding of how the RTL care plan was
used after consultation with RTL coordinators; many
RTL coordinators did not indicate severity values for
symptoms a student did not experience. For some
analyses, concussion symptoms were dichotomized

as either absent or present where a symptom was
considered present if the reported severity was one
or greater.

Concussion symptoms were examined as: 1) aver-
age number of symptoms experienced per student for
each of the four weeks, 2) average total severity of
symptoms per student for each of the four weeks,
where total symptom severity was calculated as the
sum of severity scores for all symptoms reported
on the symptom checklist, 3) ranking of the top 10
most frequently experienced symptoms during week
one based on average severity, and 4) difference in
average number of symptoms experienced and total
symptom severity at first visit between students who
no longer required the RTL care plan after 1-2 weeks
(short duration) and students who remained in the
program for 3-4 weeks (long duration). Two-sided
independent t-tests were used to compare the number
of unique symptoms, total severity score, and average
severity per symptom of the short duration group and
the long duration group at week one.

Temporary accommodations were examined in
three ways. 1) The total number of weekly accom-
modations offered to students over the full study
period was calculated. Since accommodations are
assessed weekly, accommodations were counted for
each week they were provided. 2) The five most
administered temporary accommodations were iden-
tified and ranked by frequency. 3) Accommodations
were compared to reported symptoms in each indi-
vidual weekly care plan to assess whether students
who reported a concussion symptom in each domain
also received a corresponding accommodation in that
domain (sleep, cognitive, physical, or emotional).
If a student experienced one or more symptoms in
each domain and received one or more accommo-
dations in the same domain, they were classified as
having received a corresponding accommodation. If
students experienced one or more symptoms in each
domain but were not offered an accommodation in
that domain, they were classified as not having been
offered a corresponding accommodation.

Statistical analyses were conducted in RStudio
using R version 4.0.0 (R Studio Team, 2020). This
study was approved by the University of Washington
Institutional Review Board.

3. Results

Table 1 details characteristics of the 115 high
school students who were diagnosed with concussion
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and received the RTL care plan during a total of 155
weekly check-ins at five large public high schools.
Most (54%) students reported at least one pre-existing
condition; the two most common were prior concus-
sions (24%) and depression (16%). Forty-five percent
(N = 52) were symptom-free after two weeks and
stopped receiving the RTL care plan, whereas 55%
(N = 63) required the RTL care plan for three (34%)
or four (21%) weeks.

The average number of unique symptoms, average
total symptom severity score, and average severity
per symptom per student decreased from weeks one
through four of the RTL care plan (Table 2). Figure 1
shows the most frequently reported symptoms dur-
ing week one: headache (88%), feeling slowed down
(84%), feeling sleepy (83%), and difficulty concen-
trating (79%). During week one, headache had the
highest mean severity (mean 3.13, SD 1.66) followed
by feeling sleepy (mean 2.63, SD 1.65), and feeling

Table 1
Demographics and Characteristics of Study Participants

Students
Participant Characteristics (N = 115)

N (%)

RTL Care Plan Consults
One 5 (4)
Two 47 (41)
Three 39 (34)
Four 24 (21)

School
A 32 (28)
B 23 (20)
C 44 (38)
D 12 (10)
E 4 (3)

Pre-Existing Condition(s)
None 53 (46)
Multiple Concussions 28 (24)
Depression 18 (16)
Attention Deficits 12 (10)
History of Migraines 9 (8)
Recent Concussion 8 (7)
Other Head Injury 7 (6)
Learning Disability 6 (5)
Sleep Disorder 0 (0)

slowed down (mean 2.56, SD 1.63). Four of the 10
most common symptoms during week one are clas-
sified within the physical symptom domain, four are
classified within the cognitive domain, and two are
within the sleep domain. No symptoms from the emo-
tional domain were within the top 10 most common
symptoms during week one.

Table 3 examines differences in number and sever-
ity of symptoms by duration of RTL care plan use.
Compared to students in the short duration group,
students in the long duration RTL care plan group
reported more unique symptoms (mean 13.6, stan-
dard deviation [SD] 4.3 vs. mean 11.6, SD 5.8; p
0.038), higher total severity score (mean 40.5, SD
19.9 vs. mean 29.7, SD 20.8; p 0.005), and higher
average severity per symptom (mean 2.9, SD 0.9 vs.
mean 2.4, SD 0.8; p 0.007) at week one.

Accommodations were reassessed each week. In
total, 1,127 weekly accommodations were offered to
students over the course of the study period; the most
common were extra time and assistance on assign-
ments (17%) and removal from physical education
(14%; Table 4). The top five most common accom-
modations accounted for 60% of all accommodations
offered. Supplementary Table 1 outlines the number
of times each possible accommodations was recom-
mended by the RTL coordinator. An average of 9.8
accommodations per student were made during the
duration of their RTL care plan use, and an aver-
age of 3.6 accommodations were made per visit. The
average number of accommodations made per stu-
dent decreased each week from 6.3 accommodations
per student at the first visit, to 2.5 at the second, 1.6
at the third, and 1.3 at the fourth.

While least commonly reported, symptoms in the
emotional symptom domain received correspond-
ing accommodations most often (127/155 reports:
82% of occurrences). Physical and cognitive symp-
toms received corresponding accommodations 79%
and 70% of the time, respectively. Sleep symptoms
received corresponding accommodations the least
often (145/219 reports: 66%).

Table 2
Number of Symptoms and Total Severity by Week

Number of Symptoms Week 1 Week 2 Week 3 Week 4
and Total Severity by N = 115 N = 110 N = 63 N = 24
Week Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Number of Symptoms 12.68 (5.1) 7.75 (6.6) 5.19 (5.7) 4.17 (4.6)
Total Symptom Severity 35.60 (20.9) 17.51 (18.3) 10.19 (14.5) 8.42 (11.6)
Average Symptom Severity 2.65 (0.9) 2.03 (0.7) 1.66 (0.8) 1.74 (0.9)

SD = standard deviation.
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Fig. 1. The top 10 most frequently reported symptoms in week 1 by mean severity. Symptoms are rated by participants on a 0–6 scale (0 = no
symptoms, 1-2 = mild symptoms, 3-4 = moderate symptoms, and 5-6 = severe symptoms). Mean severity decreases as you move to the right
and down.

Table 3
A Comparison of the Number of Symptoms and Total Severity of
Symptoms Reported in Week 1 by Students in the Short Duration

Group (1 or 2 Weeks) vs. the Long Duration Group (3 or 4
Weeks)

Week 1 Symptom Short Group Long Group
Comparison Between N = 52 N = 63 P value
Long and Short Group Mean (SD) Mean (SD)

Number of Symptoms 11.60 (5.8) 13.57 (4.3) 0.038
Total Symptom Severity 29.67 (20.8) 40.49 (19.9) 0.005
Average Symptom Severity 2.40 (0.8) 2.85 (0.9) 0.007

SD = standard deviation.

4. Discussion

This study aimed to better understand concussion
symptoms and need for temporary accommodations.
Using a four week school-based student centered
RTL care plan (Conrick et al., 2020), we found
that: 1) many students who reported a concussion
to school had a history of prior concussion and
depression, 2) most students experienced concus-
sion symptoms beyond two weeks, 3) students in
the long symptom duration group had more symp-
toms and more severe symptoms during the first week
of reporting compared to students whose symptoms
resolved within 1-2 weeks from RTL care plan start,
4) RTL coordinators recommended corresponding

Table 4
Top Five Most Common Accommodations Recommended

Across All 4 Visits

Number of Weekly
Accommodations

N = 1,127
N (%)

Extra time and assistance on assignments 187 (17)
Removal from Physical Education (PE)

Courses
154 (14)

No or reduced screen time 127 (12)
Rest breaks: scheduled or as needed in a

quite area
110 (10)

No testing 99 (9)

temporary accommodations for reported symptoms
across all domains in the majority of cases, and 5)
RTL coordinators least often recommended corre-
sponding accommodations for sleep symptoms. In
combination, these data collected and provided by
school staff suggest that students who reported con-
cussion symptoms to schools needed and received
many student-centered temporary accommodations.
This is the first study to report on symptom based
temporary accommodations provided by urban pub-
lic high schools to support students with concussion
who RTL.
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We compared first week symptoms experienced by
students in the short duration group (≤ 2 weeks on the
RTL care plan) to those experienced by students in the
long duration group (> 2 weeks on the RTL care plan)
to explore if students who required the RTL care plan,
and thus school support, beyond two weeks could
be identified earlier after reporting. This exploration
allowed us to better understand the need for identi-
fication of students at risk of prolonged concussion
symptoms, could facilitate development of mitiga-
tion strategies that reduce number and severity of
early symptoms, and may prepare schools to provide
the spectrum of needed and appropriate accommoda-
tions based on possible recovery trajectories. While
the Centers for Disease and Prevention currently pro-
vides general guidance on what schools can do to
address concussion symptoms, there is no mapping
of symptoms to accommodations like there is in the
student-centered RTL care plan we developed, imple-
mented and report on (Centers for Disease Control
and Prevention, n.d.). Future research should exam-
ine if a school-based symptom checklist such as that
used in the RTL care plan could be used as a prog-
nostication aid or screening tool for students at risk
of prolonged symptoms after concussion.

To increase our understanding of how schools
accommodate students experiencing concussion
symptoms, we evaluated the categories of symptoms
which most often received corresponding accommo-
dations. We found that students receiving the RTL
care plan were very likely to be offered an accommo-
dation that correctly mapped to symptoms across all
four symptom categories. Symptoms categorized as
emotional symptoms received corresponding accom-
modations most often, perhaps due to their feasibility
or perceived importance. In contrast, symptoms cate-
gorized as sleep symptoms received a corresponding
accommodation the least frequently, perhaps because
many sleep accommodations, such as offering a later
start or an early departure, also require participation
and coordination of parental schedules. Overall, the
high rates of corresponding accommodations recom-
mended by RTL coordinators in public high schools
in this study suggests that implementation of an RTL
care plan provides a mechanism for schools to align
themselves with Centers for Disease Control and Pre-
vention guidance and results in tailored symptom
based and student-centered accommodations (Cen-
ters for Disease Control and Prevention, n.d.). Next
steps may involve further investigation of optimizing
delivery of temporary accommodations, including
the administration of specific accommodations for

cognitive problems, eye tracking, reading, and auto-
nomic problems that likely make up the majority
of concussion symptoms that may interfere with
school re-entry (Master et al., 2016). Future work
should also evaluate whether early provision of tem-
porary accommodations is associated with improved
academic outcomes and symptom resolution after
concussion.

While we did not formally examine school work-
flow or cost of RTL use, it is notable that students
were given almost four accommodations per week
and nearly 10 accommodations over their duration
on the RTL care plan. Moreover, the total number of
accommodations provided across the five schools was
large, which could increase school costs and affect
workflow. For example, greater demand for assis-
tance on assignments could require additional time
from teachers or classroom aids, which may or may
not be available, especially in resource constrained
settings. School policy decisions on use of an RTL
care plan should be based on research that weighs the
cost of RTL care plan implementation and temporary
accommodations provided against potential benefits
such as concussion symptom recovery and student
achievement (Hux et al., 2010; Russell et al., 2016,
2017; Wasserman et al., 2016).

This study has some limitations. Week one on
the RTL care plan represents the first time students
reported concussion symptoms in school, interre-
acted with the RTL champion and received the RTL
care plan; this timeframe may not correspond to
the first week after concussion. Our observation that
over 45% of students have resolution of symptoms
within two RTL visits may not reflect symptom
resolution within two weeks after injury and thus
underestimate concussion symptom duration. This
was a convenience sample and not a population-
based study, there was no control group, and we
did not enroll all students in the five public high
schools. These gaps prevent causal inference about
use of the RTL care plan and associated concussion
symptom duration. Students in this study reported
a history of prior concussions which may represent
more severe cases that might overestimate the need
for temporary accommodations. While we had assur-
ances that temporary accommodations recommended
by the RTL champion and provided by school staff
were implemented with high fidelity, we did not
directly observe this relationship (Wan & Nasr, 2020).
Additionally, seemingly good accommodation cor-
respondence could be an artifact of RTL champions
being over-inclusive when recommending accommo-
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dations, and RTL champion and student level effects
cannot be teased apart. Since we only had data from
five public high schools, school concerns of identi-
fication precluded presentation of school or student
characteristics, and there may be socioeconomic or
demographic differences that affect the generalizabil-
ity of this work. We also had no data on pre-existing
anxiety disorders which are known to increase symp-
tom burden and recovery time (Martin et al., 2020).
Finally, since we had limited access to student demo-
graphic data, we were unable to identify patterns
of symptom recovery by injury mechanism, gender,
grade, English proficiency, or race.

5. Conclusions

Students who reported concussion symptoms to
schools received many student-centered temporary
accommodations. Use of an RTL care plan may iden-
tify students who will require longer term support and
support RTL of students with concussion. This study
helped us better understand concussion symptoms
that are reported to schools as well as corresponding
needs for temporary accommodations among pub-
lic high school students. These findings provide new
information to inform discussion regarding the need
for school-based screening for concussion symp-
toms and temporary accommodations. The fact that
public high schools were able to successfully pro-
vide symptom-based accommodations speaks to the
presence of some existing infrastructure to care for
students with concussion and suggests that expansion
of RTL programs may be viable.
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