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Abstract.

BACKGROUND: Concussions are a significant health issue for children and youth. After a concussion diagnosis, follow-up
visits with a health care provider are important for reassessment, continued management, and further education.
OBJECTIVE: This review aimed to synthesize and analyse the current state of the literature on follow-up visits of children
with a concussive injury and examine the factors associated with follow-up visits.

METHODS: An integrative review was conducted based on Whittemore and Knafl’s framework. Databases searched included
PubMed, MEDLINE, CINAHL, PsycINFO, and Google Scholar.

RESULTS: Twenty-four articles were reviewed. We identified follow-up visit rates, timing to a first follow-up visit, and
factors associated with follow-up visits as common themes. Follow-up visit rates ranged widely, from 13.2 to 99.5%, but
time to the first follow-up visit was only reported in eight studies. Three types of factors were associated with attending a
follow-up visit: injury-related factors, individual factors, and health service factors.

CONCLUSION: Concussed children and youth have varying rates of follow-up care after an initial concussion diagnosis,
with little known about the timing of this visit. Diverse factors are associated with the first follow-up visit. Further research
on follow-up visits after a concussion in this population is warranted.

Keywords: Concussion, follow-up visits, health services, children, youth

1. Background

Concussions are a significant health issue for chil-
dren and youth, with the potential for long-term
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consequences including depression and learning dif-
ficulties (Thomas et al., 2018). Recent statistics
indicate that between 1.1 and 1.9 million concus-
sions occur annually in children aged less than 18
years in the United States (Bryan et al., 2016). How-
ever, this number is likely an underestimation, as
research suggests that concussions are underreported
by those who are injured, leading not only to inaccu-
rate estimations of annual incidence rates but also
to a subsequent lack of care for those individuals
(Langer et al., 2020; Seabury et al., 2018). Under-
reporting can delay the recovery of all concussed
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individuals and increase the likelihood of poor health
outcomes, especially for children and youth who are
not yet physically or developmentally mature (Levin
& Diaz-Arrastia, 2015). However, even when con-
cussions are reported and diagnosed, there may be a
lack of appropriate follow-up.

Follow-up visits after a concussion are necessary
for providing education on symptom management
and oversight of return to school and activities. Fur-
thermore, follow-up visits are also important to assess
the need for more specialized care (Velikonja et al.,
2017). Current guidelines outline that a follow-up
visit should occur at any point within four weeks of
an initial diagnosis (Velikonja et al., 2017). Although
most children and youth follow a decreasing symp-
tom trend and recover from concussion during this
period (Macartney et al., 2018), some clinicians and
researchers have suggested that the timing of follow-
up visits be standardized as a way of managing
concussion cases (Polinder et al., 2018). To help
guide post-concussion care, several guidelines exist
for clinicians to follow the management of pedi-
atric concussion. In Canada, post-concussion care
guidelines have been produced by organizations such
as Parachute and the Ontario Neurotrauma Foun-
dation. Parachute (2017), Canada’s national injury
prevention organization, has produced the Cana-
dian Guideline on Concussion in Sport, a guideline
to ensure that athletes of all ages with a sus-
pected concussion receive timely and appropriate
care. However, this guideline is tailored specifically
to sports-related injury and the athletes who partic-
ipate in these activities; roughly 50% of pediatric
concussions are non-sport related (Suskauer et al.,
2019).

Post-concussion care requires appropriate service
involvement from health care professionals that is
dependent upon an individual’s recovery pattern after
a concussion. For example, concussed individuals
may only require education about symptom manage-
ment from a primary care provider, while others with
more persistent symptoms will require multidisci-
plinary care. The Standards for Post-Concussion Care
from the Ontario Neurotrauma Foundation apply to
all cases of concussion, irrespective of age, injury
mechanism, or geographic residence (Velikonja et
al., 2017). In general, these guidelines specify that
diagnosis and management of a concussion should
be conducted by a physician or a nurse practitioner
(Velikonja et al., 2017). The overall management of
pediatric concussion involves decisions around both
return to school and return to play, underscoring the

importance of follow-up with a primary care provider
(Choe & Barlow, 2018; Polinder et al., 2018). After
an initial rest period, a gradual return to activity and
school is recommended for children and youth (Levin
& Diaz-Arrastia, 2015; Velikonja et al., 2017). Upon
completion of either or both gradual returns, a final
clearance from a physician or a nurse practitioner is
required (Parachute, 2017; Velikonja et al., 2017).
Despite this simple requirement after an initial diag-
nosis of concussion, follow-up visits are often not
completed in accordance with concussion guidelines.
Therefore, it is of relevance to identify the evidence
around follow-up visits after a concussion in the pedi-
atric population.

There has been rising interest in research on
follow-up visits after a concussion diagnosis in chil-
dren and youth (Ramsay, 2021). A recent scoping
review (Lundine et al., 2022) described factors con-
tributing to follow-up care after pediatric acquired
brain injury. Lundine et al. (2022) reviewed the lit-
erature on which factors contribute to the initiation
or receipt of medical or rehabilitative services. How-
ever, the review also included studies that focused on
brain injuries related to brain cancer and tuberculosis-
associated meningitis. Although the review included
a heterogeneous sample, the findings provided some
evidence of the factors impacting brain injured
patients’ choices or ability to seek follow-up care.
Despite the growing body of literature, no study
has yet synthesized the rate of follow-up visits
after an initial concussion diagnosis in children and
youth.

1.1. Objective

This integrative review aims to synthesize and
analyse the current state of the literature on follow-up
visits of children with a concussive injury and exam-
ine the factors associated with the occurrence of such
visits within this population. The general research
questions that guided this review were: (1) What is
the rate of follow-up visits among concussed chil-
dren and youth? (2) What is the length of time to the
first follow-up visit? (3) What factors are associated
with children and youth attending a first follow-up
visit subsequent to an initial diagnosis of concussion?
By answering these questions, new insights may be
provided to improve the management of pediatric
concussions and address factors impairing follow-
up, which in turn can improve health outcomes of
concussed children and youth.
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2. Methods

In this review, follow-up visits, in accordance with
current guidelines, are defined as visits with a health
care provider in the first four weeks after an initial
diagnosis of concussion (Velikonja et al., 2017). A
concussion is a type of traumatic brain injury (TBI)
induced by direct or indirect biomechanical forces
resulting in an alteration in brain function (McCrory
etal.,2017). As aresult, it is common in the literature
for the term concussion to be interchanged with the
term mild traumatic brain injury (mTBI), therefore
both were used in this review to identify follow-up
visits after injuries. Furthermore, many head injury
studies include the full spectrum of TBIs, therefore
any studies thatidentified mTBIs or concussions were
also included. The pediatric population is defined as
anyone who is 19 years of age or younger.

2.1. Design

We conducted an integrative review using Knafl
and Whittemore’s (2005) framework. An integrative
review was chosen because of its ability to com-
bine and synthesize findings from different types of
research studies (Pearson et al., 2014). Integrative
reviews can contain a wide range of purposes, which
when combined with diverse methods, can lead to an
in-depth understanding of a health care issue (Knafl
& Whittemore, 2005). In applying Knafl and Whitte-
more’s (2005) five steps of identifying the purpose of
the review, searching the relevant literature, evaluat-
ing and extracting data, analyzing or synthesizing the
data, and presenting findings, we sought to explore
and summarize the literature relevant to our three
research questions.

2.2. Search methods

An ordered and consistent search of the literature
was conducted in August of 2022 to identify studies
focused on follow-up visits of concussed children and
youth. The primary patient population of interest was
the concussed pediatric population. While follow-up
visits are the focus of this review, the topics reviewed
were part of a larger search regarding the spectrum
of concussive disorders, follow-up or aftercare, and
health outcomes. The databases searched included
PubMed, MEDLINE, Cumulative Index of Nursing
and Allied Health Literature (CINAHL), PsycINFO,
and Google Scholar.

The search strategy was designed broadly by SR
and VSD, so as to identify as many eligible studies
for this review as possible. The inclusion criteria for
this review were a) full-text empirical articles with
an abstract, b) published in English and in the past
10 years, c) studies with a sample or a sub-sample
of the pediatric population, and d) studies report-
ing on a follow-up visit after a concussion or mTBI
(self-report, diagnosis, or International Classification
of Disease code). Protocol studies, dissertations, and
case reports were excluded. We also excluded studies
focusing solely on describing after-care of concus-
sion that did not report any relevant findings that
answered either research question.

Subject headings/descriptors and keywords were
identified to capture key concepts as MeSH head-
ings and included brain concussion, brain injuries,
traumatic, traumatic brain injury, head injuries, brain
injuries, post-concussion syndrome, postconcus-
sion syndrome, aftercare, follow-up, posttreatment
follow-up, patient care, secondary care, retreatment,
management, and health outcomes. Terms were
adjusted according to the vocabulary used in each
database. The searches for concussion, follow-up,
and health outcomes were then combined using the
AND Boolean operator. Keywords were searched
within titles, abstracts, and keywords of articles.
All research literature describing follow-up, man-
agement, or aftercare of the concussion spectrum of
disorders in the pediatric population were considered
for this review. Table 1 outlines an example of a
detailed search strategy (CINAHL). Reference lists
of included articles were also hand-searched with the
same limiters to identify additional relevant studies.

2.3. Search outcomes

The integrative review process contains several
stages in the selection of articles (Fig. 1). The
search yielded a total of 2,308 studies from the five
databases, of which 67 duplicates were removed. The
titles and abstracts of 2,241 studies were screened
against the inclusion and exclusion criteria to iden-
tify those that required full-text screening. Full-text
review of 69 articles followed to identify those to
include in the final synthesis. An additional article
was identified through scanning references. Twenty-
two articles pertained to follow-up after concussion
in the pediatric population and were included in this
review. Forty-seven articles were excluded for the fol-
lowing reasons: age or study type (e.g., discussion,
protocol study) did not meet inclusion criteria, or the
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Table 1
Search strategy for CINAHL and number of records identified (August 2022)
Source Search Strategy n
CINAHL 1. (MH “Brain Concussion+”) OR (MH “Postconcussion n=>515

Syndrome”) OR (MH “Brain Injuries+")

2. (MH “Management”) OR (MH “Patient Care+”) OR
(MM “After Care+")

3. (MH “Child+”) OR (MH “Adolescence+")

4.1 AND 2 AND 3

5. Limit 4 to full text

6. Limit 5 to English

Records identified through
database searching
(n=2,107)

Duplicate records removed before
screening (n=67)

Unique records screened
(n=2,241)

Records excluded: titles and abstracts
that did not adhere to inclusion criteria
(n=2,172)

Additional records identified through
other sources (Currie et al., 2019)

Full text articles assessed
for eligibility (n=69)

Articles excluded (n=47)
e Study participants’ age did not meet
inclusion criteria
e Study not concerned with follow-up
visits
e Incorrect article type (e.g.,
discussion, protocol study, etc.)

Articles included in review (n=22)
e Follow-up studies (n=22)
o Studies with factors related
to follow-up (n=12)

Fig. 1. PRISMA diagram: Follow-up visits after a concussion in the pediatric population.

study did not focus on follow-up visits. The primary 2.4. Data extraction and synthesis

author (SR) carried out the search and managed the

screening and initial selection of articles. The sec- Relevant data from the 22 included articles were
ond author (VSD) reviewed selected articles to ensure extracted and entered into a data matrix. The extracted

search criteria were met. data identified the study authors, year, and country;
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methods (sample, design); follow-up rates; timing to
a first follow-up visit; and factors associated with
attendance of a follow-up visit. These are reported
in Table 2 alphabetically by author. Data from each
study were reviewed by SR and VSD to ensure the
research questions were answered. There were some
articles that did not investigate follow-up as a pri-
mary outcome, but presented sufficient data that the
follow-up rate could be calculated. For example, in
the study by Kania et al. (2016) 12 of the 45 patients
were lost to follow-up, leaving 33 patients in the
study, resulting in an adjusted follow-up visit rate of
73.3% as calculated by the first and second authors.
Thus, all studies in this review include a follow-up
rate. Critical appraisal of each study was completed
using various Joanna Briggs Institute (JBI) Criti-
cal Appraisal Checklists (2020a, 2020b, 2020c) to
identify the study’s strengths and weaknesses. Our
appraisal of study quality is reported in text through-
out the section on findings.

3. Results
3.1. Study characteristics

Of the 22 full-text articles included in this review,
16 were conducted in the United States, four in
Canada, one in Germany, and one in Sweden. Par-
ticipants in the studies ranged in age from infancy to
25 years, but all studies included children and youth.
Five studies included the full spectrum of TBI sever-
ity, but it was noted that mTBI and concussions were
included. Of note, 12 studies included children less
than 7 years old as part of their study sample. Half
of the studies (n=11) were published in the past 5
years.

All 22 reviewed articles used quantitative meth-
ods, but with varying sources of data. Nine were
survey-based studies, nine drew on clinical data, and
four studies used population-based data. Sample sizes
ranged from 39 in one of the survey-based stud-
ies (Haarbauer-Krupa et al., 2018) to 126,654 in the
largest population-based data study (Fridman et al.,
2018).

Three main findings emerged, aligned with the
research questions. These were: follow-up rates, the
timing to a first follow-up visit, and factors associ-
ated with attending a follow-up visit. The findings
on follow-up rates are grouped according to the data
source used to allow for a more focussed review and

comparison of findings, strengths, and limitations. As
few studies investigated time to first follow-up visit,
all study findings are reported together. The findings
on factors associated with attending follow-up vis-
its after an initial concussion diagnosis are grouped
and discussed by injury-related factors, individual
factors, and health service factors.

3.2. Follow-up rates

This section reports findings by data source, but
also groups and discusses study findings by follow-up
rate (i.e.,<50% and > 50%).

Nine studies analyzed survey data and reported on
the rates of follow-up visits after a concussion. Four
studies had rates of follow-up visits >50% (Currie
et al., 2019; Hwang et al., 2014; Register-Mihalik et
al., 2015; Snedden et al., 2019), and five studies had
rates below 50% (Grubenhoff et al., 2015; Haarbauer-
Krupa et al., 2018; Rao et al., 2018; Wendling-Keim
et al., 2017; Zuckerbraun et al., 2014). Still, there
was a wide range of follow-up visit rates within
each group. Snedden and colleagues (2019) reported
the highest follow-up rate of survey-based studies,
as 78.1% of children attended a follow-up visit by
30 days. In contrast, a sub-analysis of a Canadian
wide survey reported the lowest percentage of follow-
up visits of any study, with only 13.2% of youth
(ages 12 to 17 years) being followed-up (Rao et al.,
2018).

Among the nine studies that used clinical data
all follow-up rates were greater than 50%, ranging
from 58% to almost 100% (Choe et al., 2016; Falk,
2013; Kania et al., 2016; Macartney et al., 2018;
McDonald et al., 2021; Spaw et al., 2018; Feyissa et
al., 2015; Purcell et al., 2016). The study with the
highest follow-up rate in this review (99.5%) was
a retrospective chart review conducted at a sports
medicine clinic in Ontario, Canada (Purcell et al.,
2016).

Four population-based data studies were reviewed.
Although all used administrative data, the study meth-
ods varied by sample size, time frame for measuring
a follow-up visit, severity of brain injury and in their
findings. Similar to the survey-based data, follow-
up visit rates were evenly split above (Keenan et al.,
2013; Tarimala et al., 2019) and below 50% (Fridman
et al., 2018; Jiminez et al., 2016). The lowest follow-
up visit rate (21.2%) was reported by Fridman et al.
(2018) compared with the highest follow-up visit rate
of 80% by Keenan et al. (2013).



Table 2

Description of studies and study findings

Authors (year) Sample Data source Follow-up rates Time to first follow-up visit Factors associated with follow-up visits
country injury type
Choe et al., N=151 Clinical data e 88 of 151 (58.3%) e Retrospective: 88 o N/A
(2016) (retrospective) TBI retrospective patients participants seen within 6
attended a follow-up visit. months.
United States N=403 e Prospective: Mean

(prospective)
Age: 0to25 years

follow-up time = 8.1
months; median follow-up
time = 1.2 months.

Corwin et al.,
(2020)

United States

N=159
(immediate
diagnosis)

N =285 (delayed
diagnosis)

Age: 6to 18 years

Clinical data
Concussion

® 72.9% of all patients
attended a follow-up visit.

0 58.5% of immediate
diagnosis patients attended
a follow-up visit.

e Delayed concussion
diagnosis = median of 3
days after initial visit.

e Immediate concussion
diagnosis = median of 4
days after initial visit.

e Symptoms present at initial visit was significantly
more in immediate diagnosis group, while at
follow- up total symptoms were significantly
higher in delayed diagnosis group

Currie et al.,
(2019)
United States

N=183
Age: 8to 18 years

Survey-based
Concussion

e 77.6% by 30 days

® 54.4% attended follow-up
within 7 days of ED
discharge.

o N/A

e Females had increased odds of attending
follow-up visits compared with males.

o Insurance type not associated with a follow-up
visit.

Falk (2013)
Sweden

N=149

Age: 1dayto 16 years

Clinical data
Concussion

® 92% within 5 weeks post-
discharge.

o N/A

o N/A

Feyissa et al., N=198 Clinical data ® 79.8% within 60 days. e Mean follow-up time =6.5 o The intervention of co-management between
(2015) Concussion days (intervention group) primary care providers and specialists

and 6.58 days (control significantly improved the likelihood of follow-up.
United States Age:7to 18 years group).
Fridman et al., N=126,654 Population- e Overall follow-up rate of o The median time to the first o N/A
(2018) based 21.2%. follow-up visit was 8 days.
Canada Age:5to 18 years Concussion

0ce
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Table 2

(Continued)

Authors (year) Sample Data source Follow-up rates Time to first follow-up visit Factors associated with follow-up visits
country injury type
Grubenhoff et N=179 Survey-based ® 45% had primary care o N/A e The total number of follow up visits was not
al., (2015) Concussion follow-up in the month significantly different for participants with and
United States Age: 8to 18 following concussion. without persistent symptoms.

years
Haarbaueer- N=39 Survey-based ® 26% attended an outpatient o N/A o Children hospitalized for 5 days or more were
Krupa et al., TBI rehabilitation visit after nearly six times more likely to follow-up with
(2018) discharge from the hospital. rehabilitation services than children hospitalized 4
United States Age: 6 to 9 years days or less.
Hwang et al., N=150 Survey-based e Physician follow-up of 58% o N/A e Private insurance was significantly more common
(2014) Concussion by 2 weeks. in patients who completed 2-week follow-up with
United States Age: 8to 17 e Physician follow-up of 64% a physician.

years by 4 weeks.
Jimenez et al., N=9,361 Population-based e A total of 2,706 outpatient N/A e Patients received more outpatient rehabilitation if
(2016) TBI rehabilitation follow-up they received inpatient rehabilitation.

visits (28.9%) upon

United States Age: 0 to 20 . discharge from acute e There was no difference in follow-up for

years settings rehabilitation among the age groups.
Kania et al., N=45 Clinical data ® 73.3% of patients included e Mean time to first o N/A
(2016) mTBI in the study followed-up. follow-up =30 days after
United States Age: 5to 17 injury.

years
Keenan et al., N =545 (TBI) Population-based ® 80.0% of participants had o N/A e Regardless of injury severity that children with a
(2013) some type of outpatient TBI did not have an increased risk of visiting a
United States N=2310 TBI follow-up. pediatrician compared to healthy controls.

(healthy

comparisons)

Age: 2to 14

years
Macartney et N=136 Clinical data e 68% of patients completed o N/A o N/A
al., (2018) Concussion a follow-up assessment.
Canada Age: 13to 17

years

(Continued)
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Table 2
(Continued)
Authors (year) Sample Data source Follow-up rates Time to first follow-up visit Factors associated with follow-up visits
country injury type
McDonald et N=2,454 Clinical data e 84.1% of potentially o N/A o N/A
al., (2021) Concussion concussed individuals
followed-up with a health
United States Age: 0to 17 care provider after being
years assessed over the phone.
Purcell et al., N=198 Clinical data © 99.5% of patients were seen e The mean time to o N/A
(2016) Concussion at a sports medicine clinic presentation at a sports
for follow-up by a medicine clinic after initial
physician. evaluation for patients aged
8 to 12 years was 5.7 days
Canada Age: 8to 17 and 6.4 days for those 13 to
years 17 years of age.
Rao et al., N=27,447 Survey-based ® 86.8% of 12 to 17-year-olds o N/A o A higher proportion of hospitalized individuals
(2018) (2014) TBI not receiving follow-up (64.6%) compared to not hospitalized individuals
from an HCP at the time of (21.9%) reported being followed-up by a health
Canada Age:12to 17 the survey (only 13.2% of professional.
years youth received follow-up).
Register- N=245 Survey-based ® 55.1% of participants ® 50% of participants took a o N/A
Mihalik et al., Age: 10to 18 Concussion attended a concussion mean of 4.9 days to be seen
(2015) years clinic after initial at clinic after ED.
United States assessment in an ED.
Snedden et al., N=160 Survey-based e 78.1% of children attended e The median number of days o N/A
(2019) Age: 8to 18 Concussion a follow-up visit within 30 to a follow-up visit was 5
United States years days of injury. days for children with
academic support and 7
days for children with no
academic support.
Spaw et al., N=352 Clinical data e 80.1% of patients had a o N/A o Injury severity was not associated with follow-up.
(2018) TBI follow-up visit after injury;
United States Age:2to 18 52.8% were fully adherent e Cause of injury not associated with follow-up

years

to follow-up instructions.

within 4 weeks of injury.
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Table 2
(Continued)

Authors (year) Sample Data source Follow-up rates Time to first follow-up visit Factors associated with follow-up visits
country injury type

e Age was associated with adherence to follow-up
with the oldest age group significantly less likely
to attend all follow-up in comparison to young
children.

e Sex was not a factor for adherence to follow-up, as
males were similar to females.

o Children who had private insurance were 3.5 times
more likely to attend all follow-up visits
compared to those on Medicaid/Medicare.

o Patients who had follow-up with more than one
specialty had an odds of 5.8 of attending at least
one follow-up visit within 4 weeks of injury
compared to those that saw physical medicine.

Tarimala et al. N=12,512 Population- ® 51.2% of children had a o N/A o Children 10 years or older had approximately
(2018) based follow-up visit after being double the likelihood of having follow-up care.
United States Age: 0to 18 Concussion seen initially in an o A significant difference between sexes, as males
years emergency department. had 1.27 greater odds of receiving follow-up care
compared with females.

e Children living in an urban area had a higher rate
of attendance for follow-up visits than those living
in rural areas.

‘Wendling- N=267 Survey-based o 30 ambulatory patients and o N/A o N/A
Keim et al., Concussion 41 hospitalized patients had
(2017) follow-up at outpatient
Germany Age: 1 month clinic or pediatrician

to 16 years (26.6%).
Zuckerbraun N=354 Survey-based e Follow-up visit rates were o N/A o No differences in reported follow-up rates for
etal., (2014) Concussion 31% at 2 weeks and 32% at gender.

4 weeks.

United States Age: 6to 14 e After implementation of the e Patients with private commercial insurance

years tool, follow-up rates reported significantly higher follow-up than those

increased to 55% at 2
weeks and 61% at 4 weeks.

who had medical insurance from social assistance
programs.
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3.3. Time to a first follow-up visit

While timing of a visit is an important marker of
care, this specific measure is often neglected when
authors investigate or report on follow-up visits. Only
eight of the 22 articles explicitly reported the time to
first follow-up visit. In these studies, time was mea-
sured in days (Corwin et al., 2020; Feyissa et al.,
2015; Fridman et al., 2018; Kania et al., 2016; Purcell
et al., 2016; Register-Mihalik et al., 2015; Snedden
etal., 2019) or months (Choe et al., 2016). The study
with the shortest time to follow-up reported a median
of 4 days for diagnosed patients to visit a concussion
clinic after an initial encounter (Corwin et al., 2020).
The longest time to a follow-up visit reported a mean
follow-up time of 8.1 months (median 1.2 months)
(Choe et al., 2016).

3.4. Factors associated with a follow-up visit

Twelve of the 22 studies reported on at least one
factor associated with a follow-up visit, with most
reporting more than one factor. Three types of fac-
tors emerged: injury-related, individual, and health
service factors.

Eight studies found an association between injury-
related factors, such as hospitalization or injury
severity, symptomology, and injury mechanism, and
a follow-up visit. Three of the five studies that
investigated hospitalization or injury severity found
that these factors were associated with higher atten-
dance rates at follow-up visits (Haarbauer-Krupa et
al., 2018; Jiminez et al., 2016; Rao et al., 2018).
Similarly, two of the three studies that investigated
the relationship between symptoms and attending a
follow-up visit found that children with more total
and more persistent symptoms were more likely to
have attended a follow-up visit compared to chil-
dren who had early symptom resolution (Corwin
et al., 2020; Currie et al., 2019). In contrast, three
studies failed to find an association between injury-
related factors and a follow-up visit (Grubenhoff et
al., 2015; Keenan et al., 2013; Spaw et al., 2018).
Only one study investigated injury mechanism and
found no differences regarding attendance of at least
one follow-up visit within 4 weeks of an initial injury
(Spaw et al., 2018).

Seven studies investigated an association between
the individual characteristics of age, sex, urban or
rural residence, and insurance and a follow-up visit.
Two studies identified significant age-related differ-
ences for having follow-up visits (Spaw et al., 2018;

Tarimala et al., 2019), although another study found
no age-related differences in attending a rehabili-
tation follow-up visit (Jiminez et al., 2016). Four
studies investigated sex or gender as a factor associ-
ated with follow-up after a concussion in the pediatric
population. Two studies found sex- or gender-related
differences in follow-up visits but the results were
mixed. Currie et al. (2019) identified females as hav-
ing a greater likelihood of follow-up visits compared
to the study by (Tarimala et al., 2019) that found a
greater likelihood for males. The two other studies
failed to find such a relationship (Spaw et al., 2018;
Zuckerbraun et al., 2014). Geographic residence was
also found associated with follow-up, with children
18 years and younger living in rural areas having a sig-
nificantly lower odds of a follow-up visit compared
to those living in urban areas (Tarimala et al., 2019).
Lastly, three studies found that insurance type was
associated with follow-up rates (Spaw et al., 2018;
Hwang et al., 2014; Zuckerbraun et al., 2014), while
another study found that insurance type did not pre-
dict children’s attendance to a follow-up visit (Currie
etal., 2019).

Individuals with a concussion may receive care
from a variety of health care providers with differ-
entdisciplinary backgrounds and specialty education.
Health service factors were investigated in three stud-
ies and included the type of health care provider
and the provider’s specialty. In the population-based
study by Jiminez et al. (2016), the most important
predictor of a rehabilitation follow-up visit was con-
sultation with a rehabilitation physician during initial
hospitalization. Spaw and colleagues (2018) found
that children who received a follow-up visit with more
than one specialist compared to children who only
visited a physiatrist were almost six times more likely
to attend at least one follow-up visit by 4 weeks after
injury. A quasi-experimental study that implemented
co-management of patient care between pediatric pri-
mary care providers and subspecialists, found that
co-management (versus regular primary physician
care) significantly improved the likelihood of follow-
up for pediatric patients with a concussion (Feyissa
etal., 2015).

4. Discussion

This integrative review aimed to identify and
synthesize the evidence on follow-up visits for
the pediatric population with a concussive injury.
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Follow-up visits are important for reassessment and
management of pediatric concussions. The over-
all management of pediatric concussion involves
decisions around both return to school and return
to play underscoring the importance of follow-up
with a health care provider (Velikonja et al., 2017).
Despite the importance of follow-up visits in the con-
cussed pediatric population, there is a lack of relevant
reviews on the literature.

Our review suggests that children and youth are
not consistently followed-up after an initial concus-
sion diagnosis. Follow-up visit rates differed greatly
amongst studies (13 to 99.5%), but differences in
study designs (i.e., survey, clinical, or population-
based), methods for identifying concussion cases,
study samples, and reporting of results preclude com-
parison across many of the studies. Very few (8) of
the 22 studies in this review measured the time to first
follow-up visit; thus, we were unable to fully answer
the second research question. However, among those
eight studies (4 days to 8.1 months), six met the stan-
dard for timing of a first follow-up visit (28 days)
after initial diagnosis documented by the Ontario
Neurotrauma Foundation (Velikonja et al., 2017). In
regards to research question 3, injury-related (hos-
pitalization, persistent symptoms), individual (age,
sex/gender, geographic residence, insurance type),
and health service (multidisciplinary, specialist) fac-
tors were all found to be associated with follow-up
visits in children and youth after an initial concussion
diagnosis, but the evidence was mixed. Overall, our
findings have shown that this area of research is still
emerging—agiven the increasing number of studies in
the last 10 years, especially in the past 5 years, but
with particular limitations in regards to time to first
follow-up and factors that influence the occurrence
follow-up visits.

Understanding follow-up rates and timing of first
follow-up visits are crucial for improving care
and management of pediatric concussions. Recent
research conducted in Australia demonstrated the
importance of timing of care following a concus-
sion in the pediatric population (Cassimatis et al.,
2021). This study found that individuals who sought
care beyond 28 days after an injury had significantly
longer recovery times compared to those who sought
care within 28 days of an injury. Therefore, care is
not only pivotal to children and youth during the
acute phase of concussion (i.e., within 72 hours of an
injury), but also during the sub-acute phase (i.e.,>72
hours of an injury) and continuously throughout the
IeCOVery process.

In their review, Lundine et al. (2022) found multi-
ple factors associated with follow-up care in children
with brain injury, concluding that socioeconomic
variables (e.g., transportation issues, insurance, time
off work) served as challenges to attending follow-up
care. Our findings support this stance but differ in that
we also identified injury-related factors and health
service factors that are associated with the occur-
rence of a follow-up visit after an initial diagnosis.
Two studies in our review reported that follow-up
visits were more likely when multiple health care
professionals were involved (Feyissa et al., 2015;
Spaw et al., 2018), suggesting that a multidisciplinary
approach may be more effective than a traditional
single provider approach when providing follow-up
care. This finding is supported by clinical research,
as Ellis et al. (2017) recommended from their chart
review that management of pediatric concussion
patients requires the contributions of several team
members with specialized expertise in various brain
injury-related sub-disciplines. Follow-up care of this
nature may be in the form of co-management of
a patient to a multidisciplinary clinic but will ulti-
mately depend on an individual’s injury and recovery
pattern.

Based on the findings of this review, we support
the following recommendations for clinical practice
and policy. First, follow-up care should be timely
and uninterrupted after an initial concussion diag-
nosis (Velikonja et al., 2017). This requires that
there are effective and efficient referral processes
and the triaging of referrals in place. An example
of a timely process was described in the study by
Register-Mihalik et al. (2015), where patients (aged
10-18 years) took an average of 4.9 days to visit a
sports medicine clinic after an initial assessment in
the ED. Second, follow-up care should be provided
based on the recovery pattern of the concussed child
or youth. For example, initial symptom burden has
been shown to be a predictor of prolonged concus-
sion recovery in children and youth (Cassimatis et
al., 2021). However, one of the studies in our review
found that children and youth with more initial symp-
toms and an immediate diagnosis, but less follow-up
symptoms, were less likely to attend a follow-up visit
than those with fewer initial symptoms and a delayed
diagnosis, but more follow-up symptoms (Corwin et
al., 2020), suggesting those with dissipating symp-
toms may be less likely to seek follow-up. Third,
it is important that follow-up care be multidisci-
plinary and led by a physician or nurse practitioner
to oversee symptom management (Velikonja et al.,
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2017). To ensure that follow-up care is provided to
children and youth with a concussion, health care
organizations should adopt standardized guidelines
set out by internationally recognized organizations.
An example of a guideline is the Standards for
Post-concussion Care developed by the Ontario Neu-
rotrauma Foundation, which is intended to improve
health care service processes and coordination dur-
ing the concussion recovery period (Velikonja et al.,
2017). While these guidelines broadly cover a wide
range of ages, guidelines need to be tailored to the
pediatric population to address their specific needs.
These recommendations, when bundled and applied
together, have the potential to improve follow-up
care processes and the coordination of care during
recovery.

In light of our review findings, we recommend the
following for future research. First, future research
should aim at investigating follow-up and follow-
up timing as primary outcomes. The studies in this
review on the follow-up of pediatric concussion did
not all investigate follow-up as a primary outcome
and not all studies included the timing of the first
follow-up visit after diagnosis. Second, more use-
ful findings might be obtained if the study focussed
on a specific injury type or included sub-analyses of
the various degrees of injury, rather than including
all TBI severities as found in some of the studies in
this review. Third, there should be more investigation
of factors that influence follow-up visits of con-
cussed children and youth. Although injury-related
factors have received substantial attention amongst
researchers, policymakers, and health care profes-
sionals, individual and health service factors may
play a more prominent role in follow-up visits than
is currently understood. As such, further research
focussing on individual and health care service fac-
tors that may impact follow-up visits is strongly
recommended. Finally, there is a need for high quality
studies that use diverse methodologies such as quali-
tative and mixed methods, as all the articles we were
able to identify for this review used only quantitative
study designs.

4.1. Limitations

There were some limitations to the current review.
For example, as the search was limited to full-text
articles published in English and the use of specific
search terms, it is possible that relevant studies were
not identified or included. Further, studies published

prior to 2010 may have been excluded due to the date
restriction placed during literature searches. Limita-
tions to the above studies were identified. The studies
used varying time frames when measuring the occur-
rence of a follow-up visit, and few measured the time
to first follow-up visit. There were also differences in
study designs, study samples, methods for identifying
concussion cases (e.g., self-report vs. International
Classification of Disease code), injury severity, and
reporting of results that precluded comparison across
many of the studies and limit the generalizability of
findings. However, it is noteworthy that this is the first
review of its kind. Despite a recent scoping review on
factors contributing to follow-up care after acquired
brain injury in the pediatric population (Lundine et
al.,2022), our review adds important findings because
of the focus on pediatric concussion, plus the empha-
sis on the rates of follow-up visits and the timing of
the first follow-up visits. Also, we followed a thor-
ough framework for integrative reviews that guided
our review.

5. Conclusion

Follow-up visits are an important component of
post-concussion care for the pediatric population. In
this integrative review we reviewed and synthesized
the current evidence on follow-up visit rates among
concussed children and youth, the timing of the first
follow-up visit after an initial diagnosis, and factors
associated with attending a follow-up visit. Overall,
our findings indicate that children and youth are not
consistently followed-up after an initial concussion
diagnosis; however, little can be concluded regarding
time to first follow-up and factors that influence the
occurrence follow-up visits. Our review indicates that
research into the follow-up care of children and youth
with concussion is a new and emerging field of study
with limitations to the current research. Nonetheless,
our findings are an important starting point to begin
addressing this significant injury and its associated
care.
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