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Objective: To identify and describe occupational 
and physiotherapy rehabilitation modalities used to 
support an interdisciplinary rehabilitation in adults 
(aged 16 +  years) with concussion. 
Methods: A scoping review methodology was used. 
Included studies were categorized according to 
Wade’s elements of rehabilitation and the Danish 
White Paper definition of rehabilitation.
Results: Ten studies were included in this review, 
addressing: “assessment” (n = 9), “goal-setting” 
(n = 4), “training” (n = 10), and “social participa-
tion and discharge support” (n = 4). Interventions 
were delivered mainly by physiotherapists or an 
interdisciplinary team. In two studies occupational 
therapists were part of the interdisciplinary team. 
Randomized controlled trials more often addressed 
several of the rehabilitation elements using inter-
disciplinary intervention delivery. No studies spe-
cifically aimed their intervention at patients with 
acute or subacute concussion.
Conclusion: The therapeutic modalities identified 
were: (i) manual and sensory motor interven-
tions; (ii) physical exercises; and (iii) manage-
ment of, or coping with, symptoms. More research 
is needed on how to better support social parti-
cipation and discharge or return to work in the 
rehabilitation process. In addition, interventions 
delivered in the acute phases of concussion need 
further exploration.

IMPLICATIONS FOR REHABILITATION

 • Occupational and physiotherapy rehabilitation should, 
to a greater extent, focus on social participation and 
discharge support or return to work.

 • Occupational and physiotherapy rehabilitation should 
also be aimed at acute or subacute concussion to 
prevent persistent symptoms.

INTRODUCTION

Each year, millions of people experience a concussion, 
also referred to as commotio cerebri or mild traumatic 
brain injury (mTBI). Concussion or mTBI can be defi-
ned as an acute neurophysiological event caused by a 

LAY ABSTRACT
Individuals with prolonged or persisting symptoms from 
a concussion often struggle to participate in activities of 
daily living, and their quality of life and work ability is af-
fected. Interdisciplinary rehabilitation is recommended, 
and it is recognized that occupational and physiotherapy 
is important to support the interdisciplinary rehabilita-
tion and promote recovery. However, this scoping review 
found that occupational therapists were seldom part of 
the interdisciplinary rehabilitation team. Furthermore, 
the physiotherapy and occupational rehabilitation mo-
dalities used consisted of manual or sensory motor in-
terventions, physical exercise interventions, and mana-
gement and coping. Only a few studies included social 
participation and discharge support as a part of the re-
habilitation. No studies specifically aimed their interven-
tion at preventing prolonged symptoms in patients with 
acute or subacute concussion.
There is a need for more research into how to better 
support social participation and discharge in the rehabili-
tation process. Also, interventions delivered in the acute 
phases of concussion need further exploration.

Key words: commotio cerebri; mild traumatic brain injury; 
mTBI; concussion; post commotio syndrome; rehabilitation 
modalities.
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blow to the head, neck or body that results in disruption 
of brain function (1). The main causes of concussion 
are motor vehicle collisions, falls, and high-velocity 
contact sports (2). The risk of concussion is twice as 
high for males as females and higher in teenagers and 
young adults than older subjects (3).

Incidence rates of concussion are recognized as 
underestimated, since many injuries are not registered 
and thus not diagnosed (4). Danish incidence rates of 
concussion correspond to international rates, estima-
ted to be approximately 45 million a year, equalling 
600 per 100,000 (diagnosed and undiagnosed) (5). A 
recent registry study from Canada found the highest 
rate of concussion ever reported: an incidence of 
1.153 per 100,000 residents, or approximately 1.2% 
of the population experiencing a concussion per year 
(4). Experiencing a concussion has personal, medical, 
and societal costs, and the annual economic burden 
has been estimated to be US$ 400.000.000.000 
worldwide (6).

Most patients with concussion experience spon-
taneous recovery after 7–10 days (7) or a gradual 
remission of symptoms within 2–4 weeks, but 34–44% 
experience prolonged symptoms at 3–6 months and 
5–20% experience symptoms 12 months after injury 
(8–12). Individuals who experience prolonged concus-
sion symptoms can be diagnosed with post-concussion 
syndrome (PCS), also often referred to as persistent 
post-concussion symptoms (PPCS). According to the 
World Health Organization International Classification 
of Diseases 10th Revision (WHO ICD-10) classifica-
tion symptoms of PCS fall into three overarching cate-
gories: physical, emotional, and cognitive. Symptoms 
comprise a combination of the following symptoms: 
headache, dizziness, fatigue, irritability, insomnia, 
difficulty concentrating, impaired memory, and into-
lerance for stress or emotions (8, 9, 13). 

Due to the above-mentioned deficits, individuals with 
PCS often struggle to participate in activities of daily 
living (ADL) (14) and experience difficulties in main-
taining their social, professional, and physical levels of 
activity, leading to consequences for their quality of life 
and work ability (9). Results from a recent Danish study 
found that 19% of individuals with concussion reported 
a sick leave period of more than 1 month, and 2% had 
still not returned to work one year after the initial trauma 
(15). Most experts agree that concussion is divided into 
three phases: acute, sub-acute, and persistent phases. 
What is not consistent is description of the duration of 
each phase (3, 8, 14, 16, 17). In the current study PCS is 
defined to cover the situation in which symptoms persist 
for more than four weeks, which is in accordance with 
the definition used by the Danish National Guideline 
(9) and suggested by WHO (3), and the acute and sub-
acute phases are defined as when symptoms persist for 

less than four weeks. This is important, as the emphasis 
of treatment should be placed differently according to 
the symptoms, phase and duration of concussion and 
PCS (17).

Previously, it was recommended that patients rest until 
total symptom resolution after concussion; however it is 
now well established that rest (cognitive and physical) 
is recommended for only 24–48 hours after concus-
sion, and that gradually increasing preinjury activities 
as soon as tolerated is important (18), as longer periods 
of inactivity may have potential adverse consequences 
(18, 19). There is sufficient evidence to suggest that 
early controlled aerobic exercise is safe following a 
concussion and may speed recovery and prevent PCS 
(20–23). Furthermore, exercise allows individuals to feel 
less isolated and to participate more actively in everyday 
life during the recovery process (20, 23). 

Occupational therapy (OT) and physiotherapy (PT) 
are increasingly recognized to support an interdiscipli-
nary rehabilitation after concussion. Since dizziness is 
a highly reported symptom associated with concussion 
(24) and may be a predictor of prolonged recovery, 
therapists are beginning to incorporate vestibular reha-
bilitation therapy (8, 25, 26) and oculomotor rehabilita-
tion (8, 25, 27) in their post-concussion treatment plan. 
Also, strength training for the neck and spine (8, 28), 
manual therapy, patient education, headache manage-
ment (8, 29), and cognitive rehabilitation therapy are 
used to support rehabilitation after concussion (8).

In the recent Danish national clinical guideline 
for PCS rehabilitation, it is suggested that attention 
should be focussed on the level of expertise in refer-
ral of individuals to the most suitable rehabilitation 
modalities for their special course and symptoms, 
as well as the timing and onset of the rehabilitation 
process (9). As the majority of existing research has 
its focus on youth (30, 31) and elite sports populations 
(17, 32, 33) existing guidelines and recommenda-
tions are based primarily on studies targeting those 
populations. There is a lack of evidence aimed at the 
management of concussion in the general popula-
tion or in recreational sport (34). Interdisciplinary 
rehabilitation is recommended to support individuals 
after concussion and research into rehabilitation after 
concussion has increased. Also, a variety of therapy 
modalities are identified in the literature. However, 
the specific contribution and timing of OT and PT, as 
well as descriptions of the content of these therapeutic 
modalities to support the interdisciplinary rehabilita-
tion of concussion in the general population is unclear.

Therefore, the aim of this scoping review was to 
identify and describe occupational and physiotherapy 
rehabilitation modalities to support an interdisciplinary 
rehabilitation in adults (aged 16 +  years) in the general 
population with concussion. This includes describing 
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the onset of concussion, therapeutic modalities deli-
vered, setting and duration of therapeutic modalities, 
professions delivering the therapeutic modalities, 
outcome measures, and key findings.

MATERIALS AND METHODS

A scoping review design was used to identify and map 
existing evidence regarding OT and PT rehabilitation 
modalities used to support interdisciplinary rehabilita-
tion in individuals in the general population diagnosed 
with concussion.
Scoping reviews include a range of study designs in both 
published scientific literature and grey literature and are 
appropriate for when the aim is to determine the scope or 
coverage of a body of literature on a given topic, beyond 
those related to intervention effectiveness (35). A scoping 
review is less likely to assess the quality of included 
studies, whereas a systematic review focuses on a well-
defined question and a relatively narrow range of quality 
assessed studies are included (35). A scoping review is 
therefore useful to guide the process of identifying and 
mapping the body of existing literature on OT and PT 
rehabilitation modalities used to support individuals di-
agnosed with concussion. This scoping review followed 
Arksey & O’Malleys’ 5-stage framework: 1: identifying 
the research question; 2: searching for relevant studies; 
3: selecting studies; 4: charting the data; and 5: collating, 
summarizing, and reporting the results (36). Also, the 
methodological guidelines of the Preferred Reporting 
Items for Systematic Reviews and Meta-Analysis exten-
sion for Scoping Reviews (PRISMA-ScR) were followed 
(37). An a priori protocol was developed for this scoping 
review and is available at the online Center for Open 
Science, https://osf.io/xvnst (https://doi.org/10.17605/
OSF.IO/XVNST).

Stage one: identifying the research question
First, a research question that was broad, but still specific 
enough to answer, was identified (35): “What occupa-
tional and physiotherapy rehabilitation modalities exist 
to support an interdisciplinary rehabilitation in adult 
and young adult individuals in the general population 
after concussion?” This includes describing the onset 
of concussion, therapeutic modalities delivered, setting 
and duration of therapeutic modalities, professions de-
livering the therapeutic modalities, outcome measures, 
and key findings.

Stage two: searching for relevant studies
In the literature search the following electronic bib-
liographic databases were used: PubMed, Cumulated 
Index to Nursing and Allied Health Literature (CI-
NAHL), and Allied and Complementary Medicine 

Database (AMED). In addition, grey literature was 
searched in Data Archiving and Network Services 
(DANS) and Google Scholar. The search was con-
ducted in August 2021 with a 10-year restriction 
to publication date, and an updated search was 
performed in January 2023. The search terms and 
search strategy were customized for each database to 
ensure precision and accuracy. The search strategy 
included thesaurus terms (MeSH terms and subject 
headings) combined with free-text words. Examples 
of main search terms used are concussion, mTBI, 
commotio cerebri, symptom reductions, rehabilita-
tion, physiotherapy, and occupational therapy (see 
Table SI). To maximize the search results, multiple 
sets of search terms were used. The search was per-
formed until an overlap in the identified studies was 
observed (38). The literature search was performed 
with support from an experienced research librarian 
(see Table SI). All studies retrieved from the database 
searches were imported into Covidence (https://www.
covidence.org), while grey literature was screened 
directly from the webpages and imported to Zotero 
(https://www.zotero.org). Applying the inclusion cri-
teria (see below) all titles and abstracts were initially 
screened for relevance to the research question by 
two researchers (JDG, MNM) and non-relevant titles 
were removed. In case of disagreement consensus 
was reached through discussion and by involving the 
other author (HKE).

Stage three: selecting studies
The inclusion criteria for this scoping review were: 
occupational and physiotherapy rehabilitation mo-
dalities used to support individuals diagnosed with 
concussion; studies including individuals  + 16 years 
diagnosed with concussion; studies published bet-
ween 2011 and 2022; and studies written in English, 
Danish, Swedish or Norwegian. Primary studies were 
included, e.g. randomized controlled trials (RCTs), 
case studies, pilot studies, feasibility studies; thus, sys-
tematic reviews were excluded, but the reference lists 
were hand-searched for relevant studies. The scoping 
review aimed to include studies targeting the adult 
population. However, since some studies included both 
adults and adolescents, the age limit was set to include 
the age  + 16 years to minimize the risk of excluding 
essential studies in the field of the adult population. 
Studies that included individuals crossing this age limit 
were included if the mean age of participants was  + 16 
years, or if results were presented according to age. 
Literature with a primary focus on elite sports popula-
tions and veterans or military concussion with access 
to specialized rehabilitation was excluded, since the 
course of rehabilitation (early diagnosis, rehabilitation 
management and guidelines for early return to play) 
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(34) and recovery might differ substantially from the 
general population. 

Furthermore, studies were excluded if the participants 
had other comorbidities affecting the brain (i.e. post-
traumatic stress, whiplash, cognitive deficits, or 
earlier concussion events), if they only introduced the 
therapeutic modalities (e.g. study protocols), or if the 
primary focus was on pharmacology and medications.

Stage four: charting the data
The authors collectively determined which variables 
to extract from the included articles, with a view to 
answering the research question. This stage of charting 
the data was an iterative process, in which the authors 
continuously extracted data from the included articles 
and updated the data-charting form (38). The following 
variables were chosen: author, year, and country; 
objective and aim; study design; study population 
(numbers of participants, age, sex, concussion onset; 
content of the therapeutic rehabilitation modalities; 
context (rehabilitation setting, duration, and which 
professions deliver the rehabilitation modalities; 
outcome measures; and key findings (see Table I). 

To define the concept of rehabilitation, the current 
study was inspired by the recently published Danish 
White Paper (WP) on the concept of rehabilitation (39) 
and Derrick Wade’s framework (40) of what constitutes 
rehabilitation. The WP (39) defines rehabilitation as 
being aimed at persons who experience or are at risk of 
experiencing limitations in physical, mental, cognitive 
and/or social functionality in everyday life. The aim 
of rehabilitation is to enable a meaningful life with 
best possible activity and participation, management, 
and quality of life. Also, the WP explicitly emphasizes 
that people with the same diagnosis and deficits may 
have varying rehabilitation needs, thus special atten-
tion should be put on goal-setting and on the support 
needed from professionals during the rehabilitation 
period (39). The WP (39) and Wade’s framework (40) 
supported a meaningful way of categorizing the dif-
ferent parts of the OT and PT modalities in relation to 
the concept of rehabilitation. Both studies suggest that 
the rehabilitation process should include the following 
elements: (i) assessment: identify and screen for activity 
limitations (cognitive- and motor skills) faced by the 
patient; (ii) goal-setting: establish the patient’s goals and 
expectations, both short-term and long-term, especially 
regarding level of activity and/or participation; (iii) 
training: undertake the planned interventions (training 
cognitive skills, motor skills, motivation, and strategies 
to compensate for deficits); (iv) social participation and 
discharge support: provide structure, planning for main-
tenance of health, education, and communication (39, 
40). Discharge in this study means any termination of 

intervention (e.g. consultation with the general practi-
tioner, visit to the emergency department (ED), shorter/
longer rehabilitation processes in different settings 
etc.). Education as intervention is elaborated to include 
knowledge about the disease, its causes, prognosis, 
treatments, and skills in relation to self-management. 
Education may also cover managing the emotional 
aspects of the illness (40, 41). When categorizing the 
target of PT and OT rehabilitation modalities of the 
included studies, the above-mentioned four elements 
were used (see Table II). 

All authors independently extracted data from all 
included studies using the data-charting form and 
subsequently discussed and determined whether the 
approach to data extraction was consistent with the 
research question and aim.

Stage five: collating, summarizing, and reporting the 
results
In this stage the results were collated, summarized, 
and reported. 

RESULTS 

The literature search resulted in 482 records (database 
search and grey literature search), after 16 duplicates 
were removed. Thirty-one studies were included after 
title and abstract screening. However, three relevant 
studies were inaccessible, 13 studies were excluded 
after full text reading due to wrong study population, 
one was excluded since participants had experienced 
multiple concussions and specialized treatment, and 
four were excluded since the intervention was not 
provided by an OT or PT. Of the studies excluded on 
title/abstract, two of these were conference abstracts 
(42, 43), which lacked essential details on therapeutic 
modalities.

Thus, a total of 10 studies using OT and/or PT reha-
bilitation modalities aimed at concussed individuals in 
the general population were included in this scoping 
review. A flow-chart of the search strategy and selec-
tion process is shown in Figure 1.

General description of studies
The characteristics of the included studies are shown in 
Table I. One of the 10 included studies was published 
in 2013 (44), and the remaining studies were published 
between 2017 and 2022. Most studies were conducted 
in the Nordic countries (three in Denmark (15, 45, 46) 
and two in Norway (25, 47)), three in the USA (28, 
44, 48), and two in New Zealand (29, 49). Regarding 
study design, three studies were retrospective chart 
reviews (28, 29, 44), three were RCTs (15, 25, 47), one 
an open-label parallel-group randomized trial (46), one 
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a collective case study (45), and a retrospective (48) 
and prospective (49) case series.

The number of participants included in the studies 
ranged from four to 151, with half of the studies 
having more than 64 participants (15, 44, 46, 47), and 
the other studies having 11 (49), 23 (48), 32 (29), and 
four (28, 45) participants. Onset of concussion prior to 
rehabilitation start for the included patients were very 
different, ranging from weeks to years; 2–4 months 
(47–49), 2–6 months (46), more than 6 months (15), 
and ranging from a very broad time-period of between 
weeks to years (28, 29, 44, 45).

In one study the intervention was conducted at a 
private outpatient clinic (29), the remaining in out-
patient clinics at either hospitals or universities. Six 
studies included group or individual home exercises 
(15, 25, 44–46, 48). In four studies (15, 25, 44, 45) 
home exercises were prescribed by a physiotherapist, 
who in two studies (15, 25) also adjusted and eva-
luated the performance of exercises to accommodate 
each participants’ level, needs and goals. In the study 
by Thastum et al. (46) these were prescribed by an 
interdisciplinary team.

In Alsalaheen et al.’s study (44) participants perfor-
med vestibular exercises 1–3 times, in Christiansen 

et al.’s study (45) exercises were performed daily, 
and in Kennedy et al.’s study (49) neck treatment was 
recommended for a mean of 3.4 hours over a mean of 
4.3 weeks. In Kleffelgaard et al.’s study (25) the inter-
vention consisted of a group vestibular rehabilitation 
session twice a week for eight weeks, a home exercise 
programme, and an exercise diary. Also, Rytter et al. 
(15) included home-exercises, which were primarily 
performed in the local fitness centre in smaller groups. 
These exercises were aimed more broadly at increasing 
general activity level and muscle strength and were 
individually tailored. Thastum et al. (46) also inclu-
ded more general home exercises, such as walking 
and performing daily activities (e.g. reading, working 
with a computer, cleaning, going out with friends). 
Kleffelgaard et al.’s (25) home exercise programme 
consisted of a home aerobic exercise programme and 
more general home exercises, such as walking, biking 
or swimming, 3–5 times a week. Finally, participants in 
the study by Hurtado et al. (48) conducted daily vesti-
bular home exercises combined with twice-daily online 
technology-enhanced visual desensitization exercises.

For most of the studies the duration of the interven-
tion was in the range 3–8 weeks (25, 28, 45–48). The 
intervention durations in the remaining studies were 

Fig. 1. Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) flow-chart of search strategy and selection process. AMED: 
Allied and Complementary Medicine Database; CINAHL: Cumulated Index to Nursing and Allied Health Literature; DANS: Data Archiving and 
Network Services.
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1–9 weeks (49), 22 weeks (15), 7–181 days (44), or not 
reported (29). Where reported, therapeutic rehabilitation 
modalities were delivered mainly by a PT (25, 28, 29, 44, 
48, 49) or an interdisciplinary team (15, 46, 47) (i.e. PT, 
psychologist, OT, general practitioner, nurse specialist 
in rehabilitation medicine, medical specialist, physician, 
a municipality case manager, existing or potential 
employer). In two of these studies an OT was a part of 
the interdisciplinary team (46, 47). Finally, in one study 
the neck assessment and treatment were performed by 
a PT, and basic support (education about concussion, 
advice on how to manage a graduated return to daily 
activities and case management) was delivered by an 
OT or a PT (49). Key findings and outcome measures, 
which were very heterogeneous, are shown in Table I.

PT and OT rehabilitation modalities used to support 
an interdisciplinary rehabilitation
The described PT and OT rehabilitation modalities 
used are shown in Table II according to the four 
elements of the WP and Wade’s framework of reha-
bilitation. Nine studies addressed “assessment” (15, 
25, 29, 44–49), four “goal-setting” (15, 25, 47, 49), 
all studies “training”, and four “social participation 
and discharge support” (15, 46, 47, 49). RCTs (15, 
46, 47) and the prospective case series (49) more 
often addressed all or almost all elements of the WP 
and Wades framework and utilized interdisciplinary 
delivery of the intervention. 

The studies describing “assessment” used one or 
two of the following tools for assessment; questionn-
aires (15, 46, 48, 49), interviews (15, 46, 47), and 
clinical (25, 29, 44, 48, 49), or neurological (46, 47) 
examinations of the patients. Where goal-setting was 
described, it was done by giving support towards active 
evaluation, self-monitoring, and self-regulation (15), 
by development of an individual treatment plan (49), 
by focusing on re-establishing routines in daily living 
and return-to-work (47), or by reviewing exercise dia-
ries and discussing questions regarding goal-setting, 
progression, and the home exercise programme (25). 
The PT and OT rehabilitation modalities used in the 
included studies were categorized into three groups: 
“manual and sensory motor interventions” (25, 28, 
29, 44, 45, 48, 49), “physical exercise interventions” 
(15, 25, 45, 46) (including home exercises (15, 25, 
44–46)), and “management and coping” (15, 45–47, 
49). Studies describing elements of social participa-
tion and discharge support, described elements as 
development of an individual management plan and 
advised on return to daily activities (49), meetings with 
municipality case manager and existing or potential 
employer (15), a focus on the patient’s gradual return 
to all daily activities (46), and an interview concerning 

the patient’s history and participation in everyday 
activities and work (47) (see Table II).

DISCUSSION

This scoping review has identified and described which 
OT and PT rehabilitation modalities are presented in the 
literature to support an interdisciplinary rehabilitation 
process in adults (aged 16 +  years) in the general 
population after concussion. This included describing 
the onset, setting, duration, professions delivering the 
interventions, and the key findings.

The majority of the identified PT and OT rehabilita-
tion modalities in the included studies addressed bodily 
functions, such as neck stability and vestibular training, 
and focussed less on coping and discharge support. 
However, four of the recent studies included in this 
scoping review (published after 2017), had an interdis-
ciplinary approach and they included social participa-
tion and discharge support as part of their intervention 
elements. This might indicate a shift from focusing 
exclusively on rehabilitation on a bodily (function and 
structures) level to a more holistic approach, such as 
social participation support. Also, in accordance with the 
recommendations in the WP, collaboration with different 
sectors (i.e. health, social, employment, and education) 
may be necessary to meet the needs of the individuals 
in the general population struggling from concussion 
(39). However, only two studies (15, 47) in this scoping 
review described involvement of other sectors.

According to the Danish National guidelines (9) there 
is still a knowledge gap regarding when and where 
(and from whom) individuals with concussion and PCS 
should seek rehabilitation and on the rationale behind 
health professionals’ different approaches. From our 
perspective a coordinated interdisciplinary approach is 
crucial, as concussion and PCS is a multifactorial and 
complex condition presenting very diverse symptoms. 
The interdisciplinary approach is also supported by 
Rytter et al. (8); however, their study was aimed at 
the persistent phases only. Furthermore, the rehabili-
tation modalities used should be based on symptoms, 
concussion onset, and duration (50); however, which 
modalities were used when and why was not discussed 
in the 10 studies included in this study.

This scoping review did not identify any studies 
that had specifically aimed at including patients at an 
early onset of concussion (acute or sub-acute phase 
of concussion where symptoms persist for less than 
four weeks), and only the three retrospective chart 
reviews and the retrospective case series included some 
patients at this early stage. However, it is well known 
that early controlled aerobic exercises following con-
cussion is safe, may speed recovery, and prevent PCS  
(20–22, 27). Also, it is important to receive education, 
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reassurance, and strategy coaching early on to avoid 
prolonged rest that can lead to activity avoidance and 
persistent symptoms (17, 51). Targeting assessment 
and intervention at the acute and subacute phases of 
concussion in the general population might prevent 
PCS. This also aligns with the definition from the WP, 
which states that rehabilitation should be targeted at 
persons who experience, or are at risk of experiencing, 
limitations in their physical, mental, cognitive and/or 
social functionality and everyday life (39). In addition, 
it has been found previously that, in children and adol-
escents, active rehabilitation 2- or 3-week post-injury 
demonstrated lower symptom severity at follow-up 
compared with those starting 6 weeks or later (52) and 
that, in an adult population, early exercise prescription 
after concussion decreased the time to recovery (53). 

One explanation of the scarce literature on PT and OT 
rehabilitation aimed at acute and subacute concussion 
could be that many people with concussion do not visit 
an ED or their general practitioner until symptoms 
have persisted for a longer time. Also, in some practice 
guidelines (17), referrals to interdisciplinary evaluation 
and treatment are recommended only if clients are 
at risk of poor prognosis (which should be assessed 
early), or experience symptoms that persist for longer 
than 4 weeks post-injury.

A brief search on studies aiming at interventions in 
the acute phase of concussion reveals that early inter-
ventions are delivered primarily by professionals other 
than OTs and PTs (34, 54–57). In a study by Moore 
(54), people attending an ED after experiencing acute 
concussion were met by a social worker whose inter-
vention contained education about concussion-related 
symptoms, symptom management and coping. They 
found that patients who received this early intervention 
maintained their pre-injury levels of community func-
tioning compared with the group receiving usual care, 
who experienced a significant decline in community 
functioning. Mistry & Rainar (34) suggest that acute 
assessment of the severity of concussion using vali-
dated prediction tools may help to identify individuals 
in need of individualized follow-up support to prevent 
prolonged symptoms. Dizziness, blurred vision, balance 
problems, orientation, and memory deficits were all 
mentioned as predictors for prolonged symptoms in 
their study. Also, clinically identifying the most severe 
symptoms may support a more targeted intervention 
(55). This may support that early assessment of concus-
sion and symptoms and, when needed, an individualized 
and progressive exercise plan delivered by trained staff, 
may prove beneficial in decreasing PCS. Furthermore, 
it is essential that educational interventions in the acute 
phase are systematic and consistent with evidence, as 
supported by Rowe et al. (56) who discovered that 
most physicians in the ED did not follow the consensus 

guidelines when providing structured return to activity 
recommendations to patients. Nurse shortage and 
busyness in the ED and lack of standardized evidence-
based material and procedures also hinder effective 
intervention of acute concussion (57). Another study 
found that adults with non-sport-related concussions are 
less likely to receive any written discharge instructions 
compared with concussed paediatric- and sport-related 
populations (58). Since sufficient education is necessary 
to achieve self-management (40) educational interven-
tion in the acute phases may be essential for reducing 
PCS. Thus, it could be advised that people in the general 
population have early and easy access to evidence-
based information on concussion and management, e.g. 
Bergman & Louis (57) found that an evidence-based 
and user-friendly booklet supported verbal discharge 
education in the acute phase of concussion. PTs and OTs 
could be valuable health professionals in developing 
procedures and materials to support acute interventions 
for concussion and in educating the interdisciplinary 
staff. Using formats other than brochures and booklets, 
such as webpages or mobile applications, might also be 
a strategy to ensure easy and timely access to relevant 
and evidence-based information on concussion and 
management. A Danish organization “Hjernerystelse-
sforeningen” (in English: The organisation for concus-
sion) offers web-based information and educational 
materials on concussion and management building on 
updated evidence (www.hjernerystelsesforeningen.dk).

Prescribing progressive controlled home exercises 
is beneficial for recovery and quality of life (17, 31, 
53). However, very little attention was given to this 
aspect in the included studies, and only one (48) of 
these which utilized home exercises argued that home 
exercises were an important supplement for rehabilita-
tion after concussion. 

The setting for most interventions was outpatient 
hospitals or university clinics with an intervention 
duration of 3–8 weeks. In the Scandinavian studies (15, 
25, 45, 46) individuals were treated at public hospitals 
or outpatient hospital and clinics. In the American stu-
dies rehabilitation was conducted at a tertiary vestibular 
rehabilitation clinic (44), a tertiary balance centre at a 
health centre (48), and a medical centre of PT rehabili-
tation (28). This distinction might mirror the structure 
and organization of Scandinavian welfare societies in 
contrast to Anglo-American society structure.

The therapeutic rehabilitation modalities identified 
were mainly delivered by an interdisciplinary team or 
solely by PTs. OTs only participated in the rehabilita-
tion process in two studies despite evidence for OTs’ 
contribution in managing symptoms and facilitating 
gradual return to activities and work has shown to 
positively impact quality of life (46, 59). There may be 
several reasons for OTs being under-represented in the 
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included studies; however, a possible explanation may 
be that OTs more often get involved if the patient needs 
return-to-work support (60). However, the Canadian 
Association of Occupational Therapists recommend 
that OTs are involved earlier in the rehabilitation of 
concussion to support education, screening, and assess-
ment, and to support prevention of disengagement from 
daily activities (61). 

Strengths and limitations
A scoping review, rather than making analytical com-
parisons and pooling of data from primary sources, is 
concerned with collating and describing the available 
evidence, and presenting it in a clearly illustrated and 
summarized format. The strengths and limitations of 
this review will be discussed in that light. 

Using the WP (39) and Wade’s framework (40) sup-
ported a meaningful way of categorizing the different 
parts of the PT and OT modalities in relation to the 
concept of rehabilitation. However, frameworks and 
models may seem rigid, which does not reflect a flex-
ible and fluent “real-life” rehabilitation. For example, 
assessment and goal-setting are not just elements of 
early rehabilitation, but rather done continuously 
throughout the entire rehabilitation process. Thus, our 
categorization of the included studies in relation to the 
framework, even though performed individually by 
all authors, might have been categorized differently 
by others. Furthermore, identifying PT and OT reha-
bilitation modalities in this review was challenging, 
as intervention components were seldom clearly des-
cribed. Therefore, some important modality entities 
might have been lost in interpretation. The current 
literature search was limited to English, Danish, Nor-
wegian and Swedish languages and selected databases; 
thus we cannot rule out that important knowledge 
published in other languages has been overlooked. 
Furthermore, although an inclusion criterion was set 
to include studies with individuals over the age of 16 
years, some studies included individuals of ages cros-
sing this age limit. To ensure that studies of relevance 
to the selected age group (+ 16 years) were not exclu-
ded, the current scoping review included studies in 
which the mean age of participants was  + 16 years, or 
subgroups if results were presented according to age. 
This will inherently mean that some of the participants 
in the current study have been younger. Lastly, when 
considering the current results, it should be taken into 
account that the current search was limited to PT and 
OT rehabilitation modalities only.

A strength of this study is that, to increase trans-
parency, a study protocol was published before data 
extraction (62). Furthermore, two authors indepen-
dently reviewed the titles and abstracts of the included 
records and the resulting list of studies were reviewed 

by the entire research team to ensure that they met 
inclusion and exclusion criteria. Lastly, data extraction 
was conducted, discussed, and verified by all resear-
chers to strengthen validity and reliability.

Conclusion 
In conclusion, this scoping review found that the PT 
and OT rehabilitation modalities used to support an 
interdisciplinary rehabilitation consisted of manual and 
sensory motor interventions, physical exercise inter-
ventions, and management and coping. In four of the 
10 included studies social participation and discharge 
support was a part of the rehabilitation process. PTs 
were found to be engaged more often than OTs in the 
rehabilitation. The current scoping review did not 
identify any studies that specifically aimed to include 
patients at an early onset of concussion.

Perspectives 
Future research should focus on how to better support 
social participation and discharge in the rehabilitation 
process, as these important elements were given very 
little attention in the included studies. Also, rehabilita-
tion in the early stages of concussion needs further 
exploration with the aim of decreasing the prevalence 
of PCS. Acknowledging the strength of interdisciplinary 
concussion rehabilitation PTs and OTs could consider 
taking on greater responsibility for emphasizing the 
importance of early education, support of social par-
ticipation and discharge in the interdisciplinary team.
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