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Background: Treatment approaches often differ dependent upon whether a person experiences a sports-related or a non-sports-related mild traumatic brain injury. It remains unclear if recovery from these injuries is comparable or unique to context of the injury.

Objective: To identify knowledge gaps on self-reported outcomes and trajectories between sports- and non-sports-related mild traumatic brain injuries and how they are assessed in adults.

Methods: This scoping review used a systematic search of key electronic databases, including PubMed, SPORTDiscus, Embase, MEDLINE, and CINAHL for articles published in 1937 until March 10, 2021. Articles were included if they were available in English; full text published in a peer-reviewed journal; had a prospective or retrospective study design; reported data on mild TBI cases >16 years of age, and included data from at least two time points on self-reported outcomes within 12 months post-injury. A standardized data extraction spreadsheet was used to determine the participant characteristics, definitions, assessment methods, outcomes, and recovery time frames.

Results: Following removal of duplicates, the search strategy elicited 6,974 abstracts. Following abstract review, 174 were retained for full text review. Of the 42 articles that met inclusion criteria, 18 were sports related (15 in the USA and three in Canada) and 24 were general population studies (six in USA, three in Canada, three in Australasia, nine in Europe, two in Taiwan, and one in Morocco). Direct comparison in recovery trajectories between the sport and general population studies was difficult, given notable differences in methodology, definitions, types of outcome measures, and timing of follow-up assessments. Only one article reported on both sports-related and non-sports-related traumatic brain injuries separately at comparable timepoints. This study revealed no differences in recovery time frames or overall symptom burden.

Discussion: Whilst there is a clear benefit in researching specific subpopulations in detail, standardized outcome measures and follow-up time frames are needed across contexts to facilitate understanding of similarities and differences between sports- and non-sports-related mild traumatic brain injuries to inform clinical treatment.
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INTRODUCTION

A mild traumatic brain injury is defined as a traumatically induced transient disturbance of brain function (1). A concussion is often considered to be a subset of mTBI (2). There is considerable debate as to whether concussion is a useful term, with some advocating the term has no clear definition (3), no pathological meaning (4), and lacks diagnostic precision (4, 5). However, others have argued that the term describes a distinct pathophysiological entity with its own diagnostic and management implications (4). Throughout this paper, only the terms mTBI or sports-related brain injury (SR-TBI) (2, 6) have been used. Both these terms include cases of concussion.

Internationally, the reported age-adjusted incidence rates for the general population for mTBI vary between 59.6 and 811 per 100,000 (7), with approximately 80% of injuries classified as being of mild severity (8). Key challenges in the identification and management of mTBI are that patients can present to a range of services and health care professions (9). Even within countries, service provision can be highly variable (10).

Early recovery advice and gradual return to activity have been found to facilitate recovery (11). In many cases, people recover well in the days to weeks following injury; however, more recently, studies have shown that half of people experiencing mTBI report functional limitations (12) and persistent symptoms, including headaches, fatigue, forgetfulness, poor concentration, and impaired information processing (13). For those with persistent symptoms, interdisciplinary rehabilitation approaches have been found to effectively improve recovery (14).

Of the services providing interdisciplinary rehabilitation interventions, some services specifically focus on management of sports-related injuries, whereas other services treat all clinical presentations. Sports- and non-sports-related kinds of mTBI (e.g., injuries sustained during everyday activities, such as through falls, assaults, vehicle crashes or being hit by or hitting the head against an object) are often talked about, researched, and treated differently. Whilst context-specific research and rehabilitation are important to ensure issues such as managing motivation to return to sport too soon are explored, there is also a need to look across different contexts to advance the field as a whole. For example, what is the best treatment approach for an elite athlete who sustains an mTBI through a vehicle accident, is experiencing psychological trauma, but whose main goal is to return to sport, or the person who sustains a sports-related injury but whose main rehabilitation goal is to return to work and be able to drive?

Some studies have proposed that there are notable differences on the impact of the injury with significantly fewer sports-related injuries showing positive MRI findings in comparison to non-sports-related injuries (15). However, it currently remains unclear if there are differences in the subjective experience of recovery. To provide optimal treatment, it will be important for clinicians to be aware of and address any specific differences between injury contexts.

Existing systematic reviews have explored the experience of prolonged symptoms after mTBI; however, they have focused on particular contexts such as sports-related injuries (16) rather than exploring differences between contexts. Consequently, there is a gap in the existing literature exploring the current evidence based on subjective outcomes following sports-related and non-sports-related mTBI.



OBJECTIVE

This scoping review aimed to identify knowledge gaps in self-reported outcomes and trajectories between sports- and non-sports-related kinds of mTBI and how they are assessed in adults.



METHODS

Scoping reviews are used to determine the scope of existing literature on a given topic, clarify key concepts or definitions, examine the way research has been conducted, identify key characteristics, and identify knowledge gaps. To ensure a robust approach to identification of the evidence, a systematic literature search is conducted. As scoping reviews aim to map the existing evidence rather than answer a discrete question (as in the case of a systematic review); formal critical appraisal tools are not incorporated into the approach (17). As the aim of this review was to determine what current research there was that identified self-reported outcomes and trajectories between sports and non-sports-related kinds of mTBI and how they are assessed in adults, we chose a scoping review approach rather than a systematic review. Therefore, the review was not registered with PROSPERO.

To identify relevant literature, a systematic search of key electronic databases was conducted from the start date of database entries until March 10, 2021. Databases included PubMed (1966 onward), SPORTDiscus (1985 onward), Embase (1947 onward), MEDLINE (1946 onward), and CINAHL (1937 onward). The search was conducted using Category 1 terms (“traumatic brain injury” OR “mild tbi” OR mtbi OR concuss* OR brain inj* OR head inj* OR “skull fracture” OR “head trauma” OR “craniocerebral trauma” OR “head impact” OR “craniocerebral injury” OR “brain trauma”) and Category 2 terms (“community participation” OR “physical symptom” OR “cognitive symptom” OR “emotional symptom” OR postconcuss* symptom OR post-concuss* symptom OR “symptom improvement” OR “mood” OR “emotion” OR “clinical outcome” OR “clinical recovery” OR “reintegration”). The use of the search terms “concuss*” and “brain inj*” captured the relevant MeSH terms, including “brain concussion,” “post-concussion syndrome,” and “brain injuries.” An example search strategy is given in Table 1.


Table 1. Search strategy.
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To establish some control over heterogeneity of different studies (3), inclusion criteria were established. Papers were included if they met inclusion criteria with the study: available in English; published in a peer-reviewed journal; had full text available; had prospective or retrospective study designs; reported data on participants who had suffered from a mild TBI separately; had participants aged over 16 years or age groups were separated; and included at least one follow-up assessment of self-reported symptoms, mood, cognitive or physical functioning, and quality of life/participation within 12 months post-TBI. As the review aimed to explore the evidence on the recovery experience for the affected person, objective measures such as biomarkers and brain imaging were not included. Additionally, as the aim was to identify natural symptom experience and recovery, to prevent skewing the findings, intervention studies (designed to improve the subjective experience) were excluded.

Articles with both children and adults were included if data were split by age to enable extraction of adult (>16 years) data only. The same process was completed for severity of injury; articles which covered multiple injury severities were only included if mTBI data were able to be analyzed separately for outcome measures. Studies including biomarkers, imaging, or mTBI as an outcome, pharmacology, or rehabilitation were excluded. Studies exploring predictors or influences of outcomes were included if data from more than one time point were available. If multiple articles utilized the same data for analysis, only one was included to avoid duplication of results. Articles retrieved from the search were screened at the abstract level by one author (MB). Two reviewers then independently reviewed full-text articles against the inclusion criteria and resolved any difference in opinion through discussion. One author (MB) extracted the data. A third reviewer was available to resolve any disagreement in the selection process; however, this was not required. All eligible citations were extracted into EndNote (version X9.2). A data extraction form was created in Excel with column headings used to inform the data to be extracted. For the purposes of answering the research question, data were extracted on; first author, year of publication, country, study aim, if a pre-injury evaluation was conducted, details of the control group (if included), definition of mTBI, number of mTBI participants, age of the participants, mechanisms of injury included, gender, types of outcomes studied, outcome assessments used, timing of follow-ups, most common symptoms reported, as well as data on recovery time frames.



RESULT

A total of 12,212 references published up to March 10, 2021 were identified through the initial search of CINAHL (n = 1,329), Embase (n = 4,960), MEDLINE (n = 4,235), Pubmed (n = 1,002), and SPORTDiscus (n = 686) databases. After removal of duplicates, there were 6,974 abstracts for review. Of these, 174 full-text articles were reviewed. There were 42 articles that met the inclusion criteria. The selection process and reasons for exclusion are outlined in Figure 1.
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FIGURE 1. The study selection process.


On review of the included study populations, there were 18 studies that specifically presented data for sports-related injuries only (these were classified as sports-related studies and are shown in Table 2). There were 24 studies that provided data across all contexts and mechanisms of injury, including sports-related injuries (classified as general population studies and shown in Table 3). Only one study (36) directly presented data, comparing sports- vs. non-sports-related injuries using the same assessments at the same time points.


Table 2. Sports-related studies.
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Table 3. Non-sports-related studies.
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The 42 studies meeting inclusion criteria underwent data extraction using a standardized form for information about participant demographics, number and timing of follow-ups sessions, testing methods, and outcomes measured. For the sports-related articles, information on the type of sport was included, while the mechanism of injury was included for non-sport articles (Tables 2, 3).

Description of the severity of injury was determined based on the reported Glasgow Coma Scale (GCS) score (58) in the non-sport injury-related articles, with a score of 13–15 being defined as a mild TBI. Three studies (38, 40, 57) did not include the GCS score and described severity based on duration of post-traumatic amnesia (<24 h) and loss of consciousness (<30 min) immediately post-injury. Sport-related articles did not report the GCS score. Instead, severity was based on description of the injury by an athletic trainer or a sports physician. Nine studies also graded individuals based on the American Academy of Neurology or Concussion in Sport Group guidelines (18–21, 24, 26, 27, 29, 34).

Of 18 sports-related mTBI studies included, only one (23) did not have participants who played football, and two (31, 33) did not include information about the type of sports played. Fifteen studies originated from the USA with the other three (18, 23, 34) from Canada. The number of mTBI participants per study ranged from 6 to 570, with a median of 58 participants. The proportion of male participants in sport studies varied from 37 to 100%, with more than 50% male participant groups in 13 of 18 studies. Four studies (23, 28, 31, 33) did not include pre-injury evaluations, and different four (20, 21, 25, 35) did not include a control or comparison group.

From the 24 general population mTBI articles, the mechanism of injury was most commonly from a fall or a motor vehicle accident. Five studies (38, 39, 42, 46, 50) did not state the mechanism or setting of injury but did not relate incidents to sporting environments. Eleven studies (40, 42, 43, 45–47, 49, 53–55, 57) included a control or a comparison group of differing injury severities. Almost half of included studies originated from the USA, UK, or Norway (n = 12) (12, 38, 39, 42, 44, 48, 50, 52, 53, 55–57) with the remainder originating from various countries across North America, Europe, Oceania, and Asia. The number of participants included in each study that participated in each follow-up session ranged from 8 to 1,727 (median = 94). Only three studies (37, 38, 45) had <50% male participant groups.

The most common outcomes measured for sports mTBI were post-concussion symptoms, depression, and cognitive functioning, while the most common outcomes assessed in non-sports mTBI studies were post-concussion symptoms, quality of life, cognitive and executive functioning, and personality or behavioral changes. To measure these outcomes, sports-related studies frequently used the Graded Symptom Checklist (GSC), Post-concussion Symptom Scale (PCSS), and the Immediate Post-Concussion Assessment and Testing (ImPACT), while general population studies used the Rivermead Post-concussion Symptoms Questionnaire (RPQ), Glasgow Outcome Scale [Extended] (GOS/GOSE), Hospital Anxiety and Depression Scale (HADS), and the 36-Item Short Form Survey (SF-36).

The mean number of follow-up sessions in general population studies was two, while the sport studies averaged four follow-up time points. Only six general population studies (43, 45, 47, 48, 51–53) conducted the first follow-up appointment within 1 week of injury, while fifteen of the sports mTBI studies conducted their first follow-up within this time frame. Time of follow-ups ranged from <3 h to 36 months post-mTBI in the sports studies, with 11 studies (22, 23, 25–30, 32, 34, 35) including a follow-up testing session at least 1-month post-injury or later. Of those 11, only six studies (23, 25–27, 29, 30) included the latest follow-up time point of 90 days or 3 months. All but 1 of the 24 general population studies (36) included a follow-up at 12 months or later, with the earliest follow-up within 24 h post-injury. The most frequent follow-up times <12 months were at 1 month (n = 8) and 6 months (n = 8).

In the sports studies, the mean age of participants ranged from 17 to 20, while the general population studies mean age was older at 30–40 years. Of the five non-sport studies (36, 43, 47, 49, 57) that included sports as a mechanism of injury in at least 10% of participants, only one study (36) directly compared outcomes of sports vs. non-sports-related mTBI participants. No comparison was made by other authors between groups of sports vs. non-sport, and the participants were not differentiated or split in data in a way to enable these comparisons to be made. The sole study comparing sports vs. non-sports (36) investigated prevalence of post-concussion symptoms and return to daily activities at 7- and 90-day post-mTBI based on results from the Rivermead Post-concussion Questionnaire. This study revealed no differences in overall symptom burden, mood, or recovery at 7- and 90-days post-injury (36).

Due to the lack of comparable data due to use of different outcome measures and follow-up time frames, we were not able to compare disease burden or recovery time frames between the two contexts apart from using data obtained within one study (36).



DISCUSSION

This scoping review highlighted some key methodological differences in how studies are conducted between sports and non-sports related mTBI, making comparisons in symptom presentation and impact between the two contexts difficult. The review has highlighted a significant gap in the current literature, given the key differences in current evidence for the definitions used, outcome measures used to assess impact such as symptoms and cognitive function, and timing of outcome assessments. There is a need for collaboration and consensus between the two fields to enable greater understanding of the similarities and differences of sports- and non-sports-related injuries to guide clinical decision-making.

One key difference between the two contexts was the way injuries were described and classified. In the non-sports context, mTBIs were assessed and framed in terms of injury severity by GCS score, whereas, in contrast, there was no reference to the broader context or how it was decided this was a “concussive” injury and not of moderate severity within the sports context. Consequently, it was not clear which types of injuries were excluded from mild SR-TBI studies. Given moderate to severe injuries can be sustained within sports context (59), this may be something that sports physicians and academics consider, record, and report on. In updated versions of commonly used SR-TBI assessments, such as the SCAT-5, one portion of the assessment tool includes conducting the GCS (60). Given ambulance personnel routinely use GCS in most countries, this could easily be reported on SR-TBI studies to assist in study comparison.

One consideration in conducting this review was that, often, general population studies included SR-TBI within a larger dataset. However, these injuries were often classified under different mechanism categories (e.g., falls and being hit by an object), whereas SR-TBI studies focused on injuries specifically on any injury sustained during sport. It was not possible to combine data from these studies to explore differences in symptom presentation and recovery time frames due to the methodological and reporting differences. For example, general population studies presented data that between 47 and 88% of participants had recovered by 1 year. In contrast, the sports-related studies reported findings that average days to recovery were between 7 and 14 days. However considerable caution needs to be taken to directly interpret these findings as the way recovery was defined and measured was not comparable and restricted by few longer-term follow-ups in sports-related mTBI studies. The only direct comparison (36) made between sports- and non-sports-related mTBI groups found few differences in symptom presentation between groups. Whilst there were no differences in overall symptom burden or recovery between the two groups in this study, on a symptom-specific level, SR-TBI participants were at a greater risk of impaired concentration compared to non-sports participants in the week following mTBI, and exhibited fewer and less severe symptoms such as fatigue and dizziness at the later follow-up. This suggested that there may be small discrepancies between sports and non-sports mTBI presentation for some symptoms. However, additional studies are needed to compare symptom presentation and recovery time frames between the two contexts to determine if these injuries do need to be considered separately or whether a blended model, with embedded flexibility, may be a more effective and simpler health care pathway.

Additionally, discrepancy between studies within the two contexts was the lack of long-term follow-ups in sports-related mTBI studies compared to studies on the general population. Previous epidemiology research (13) showed significant prevalence of post-concussion symptoms up to 12 months post-mTBI in a community population including sports-related injuries. However, this review found that individuals who had suffered an SR-TBI were very rarely assessed for any mTBI-related outcomes beyond 3 months post-injury. Whilst many patients do recover relatively quickly following an mTBI (5), there is likely to be a proportion who experiences an SR-TBI who may still experience difficulties beyond 3 months, particularly if there was significant mTBI history. There is evidence that those who have experienced prior injuries have been more at risk of a prolonged recovery (61). Case studies were presented where sports athletes were report long-term and cumulative impacts (62). Increasing follow-up length in SR-TBI-related studies would help identify risk factors in longer-term problems and key intervention points in recovery trajectories where more intensive support is required to facilitate recovery. Although not conclusive, the findings from this review highlighted that information about possible long-term effects of an mTBI was lacking within the sports context.

There was a considerable overlap in the types of outcome domains studies, e.g., symptom presentation, cognitive function, and mood; however, the diversity in outcome measures used to assess these domains prevented direct comparison of the findings. Whilst there is a clear benefit in researching specific subpopulations in detail; there is also a need to look more broadly across the disorder spectrum. This review highlights a need for integration and collaboration across these two fields of enquiry to advance the field. The neurophysiological trauma to the brain is likely similar no matter whether the mechanisms are from sports-related or non-sports-related activities. Therefore, further evidence is needed to determine if different approaches to assessment and management should be similar or different across injury contexts.


Limitations

The key limitation of this review related to the search terms included. Overly broad terms such as “outcome” or “recovery” were not included to decrease the high number of irrelevant articles that were identified when including these terms. However, this may have inadvertently resulted in the exclusion of relevant studies. Since completion of the review, other relevant studies have been published but were not able to be considered within this review such as the Concussion Assessment, Research, and Education Consortium research (63). However, the key differences in methods used between these two fields of study are important to highlight to guide future research and to ensure optimal health care pathways are developed to support patients most effectively. Additionally, the sample size for some studies was low. Once the gap in the current literature has been addressed, it will be important to conduct a systematic review including of study quality to identify if there are similarities and differences in self-reported recovery following sports and non-sports-related injuries.




CONCLUSION

This review highlighted a key gap in the current literature, comparing recovery trajectories across different contexts of injury and has reflected a need for greater collaboration between sports and general population fields of research. Future research should focus on longer-term follow-ups, particularly in sports-related studies, and utilize a more standardized method of assessing mTBI- affected individuals to inform optimal treatment approaches.
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trauma centre; (16-55);
62% male; Traffic, fall,
assault.

Patients includedinthe  N; N; 172; GGS 13-15.
Tasmanian
Neurotrauma Register;
(16-83); 61% male;
Transport-related; fall,
assault, sport.

Patients from University
of Alabama School of
Medicine; (19-79); 55%
male; MVA, fal, other
vehicle accident.

; GCS 13-15.

mTBI patients residing ~ N; N; 342; GCS 13-16.
in Hamilton or Waikato

districts; (38); 59%

male; Fall, MVA,

exposure to

mechanical force,

assault.

T8I patients presenting  N; N; 651; GCS 12-15
to emergency

department of teaching

hospital; (17-04); 69%

male; Fal, traffic,

assault.

mTBI patients N; Y; 38; Loss of
attending one of 150 consciousness
general practitioner <30min, post
surgeries, alocal Brain  traumatic amnesia
Injury Community <24h, alteration of

Centre, ora University  mental state (dazed,
campus; (18-65); 63%  disorientated,

male; Fal, sport, traffic,  confused) at time of
assault. incident

‘Outcomes studied

Post-concussion
symptoms.

Post-concussion
symptoms, qualty of
life, outcome.

Post-concussion
symptoms,
neuropsychological
functioning, personality
and emotional
functioning, disability
status after injury.

Overall outcome,
physical disabilty,
cognitive state,
premorbid IQ,
psychiatric status,
post-concussion
symptoms.

Quality of lfe,
symptoms, health,
well-being.

Post-concussion
symptoms, quality of
lfe

Emotional and
behavioral changes,
psychosocial
adjustment.

Symptoms.

Post-concussion
symptoms, global
functioning,
malingering, executive
functioning.

Executive functioning,
memory, information
processing,
depression, anxiety,
imitabilty.

Coping strategies.

Offactory function,
cognitive function,
executive function,
affective status,
post-concussion
symptoms.

Prevalence of
headache, depression,
ccomorbid headache
and depression.

Post-concussion
symptoms, fatigue,
insomnia, pain,
post-traumatic stress,
depression, quality of
lfe, resilience,
return-to-work.

Post-concussion
symptoms, post-TBI
outcome.

Functioning,
post-concussion
symptoms,
psychological distress.

Post-concussion
symptoms,
neurological disorders,
stress reaction,
preinjury behavior and
personality.

Post-concussion
symptoms.

Post-concussion
symptoms,
neuropsychological
functioning.

Full Scale Q, anxiety,
depression.

Medical
decision-making
capacity, capacity to
consent, reasoning,
understanding

Post-concussion
symptoms, quality of
lite, cognitive
functioning,
depression, anxiety,
overall functioning.

Post-concussion
symptoms,
return-to-work,
functioning, global
outcome.

Post-concussion
symptoms, cognitive
functioning, attention,
Q.

Tests used; Number
of follow-ups: mean
(range); Time of
follow-up

RPCSQ; 3; 7, 30, 90
days.

CPCS, GOSE,
QOLIBRI, SF-36; 3; 1,
3, 12 months.

Post MTBI Symptom
Checkist, MMPI,
neuropsychological
testing battery
(attention, memory,
language, reasoning,
planning, organization);
1 8-52 months (m-14
months).

GOS, ERSS, MMSE,
NART, CIS-R, PSQ,
behavior rating scale;
1; 1 year.

SF-36, PCSC; 3; 3
weeks, 3 months, 1
year.

PCL, VAS; 1; >1 year
(m-15 months).

KAS; 2; 1, 12 months.

RPQ, RHFUQ,
SF-36v2; 4; 1 week, 3,
6, 12 months.

RPQ, GOSE, FIT,
WAIS-IIl, CWIT, FAS; 2;
4 weeks, 12 months.

TWSLT, VFT, PASAT-R,
BDI-II, BAI, NTUIS,
CPCS; 2; 2 weeks, 3
years.

WOC-R; 1; 1 year.

Sniffin’ Sticks Inventory
Test, UPSIT, RBANS,
DKEFS, TMT A-B,
WAIS-IV, HADS, RPQ;
2;24h, 1 year.

PHQ-9; 2; 1 week, 1
year.

GOSE, RPQ, BNI-FS,
181, Pain Subscale of
the RNBI, PTSD
Checkiist- Civilian
version, BDHI, RS,
QOLIBRI, RAVLT,
Stroop test, TMT A-B,
Finger Tapping Test,
WAIS-Il, RTW; 3; 1,6,
12 months.

GOSE, BSI-18, RPQ,
SWLS,PCSC; 3;3, 6,
12 months.

GOSE, RPQ, BSI; 4;2
weeks, 3,6, 12
months.

RPQ, RHFUQ, Axis |-V
of DSM-IV, HADS,
IES-R, SSP, SOC,
AUDIT; 1; 1 week, 1
year.

RPQ; 4; Within 48h, 3,
6, 12 months.

RPQ, HADS, GOAT; 3;
Within 24 h, 3, 12
months.

NART, HADS; 3; 1, 6,
12 months.

CCTI, GOAT; 3; 1,6, 12
months.

RPQ, GOS, CNS-VS,
HADS, SF-36; 4; within
2 weeks, 1,6, 12
months.

GOSE, RHFUQ, HADS,
RPQ, RTW; 2; 10
weeks, 1year.

RPQ, CFQ, TAP,
CANTAB, NART; 1;
12+ months.

Mean outcome scores; Common
symptom presentation; Average
recovery time

Only reported as relative risks;
Headache, confusion, poor
concentration; Suggested within 90
days.

Not included:; Dizziness, fatigue,
headache, poor physical strength,
poor memory, poor concentration;
54% by 1 year

Not included; Iitability, frustration,
concentration, memory problems;
51% by 1 year.

Not included; Symptoms not
included; <1 year.

At 1 year SF-36 scores- Physical
functioning: 87.5 Role physical: 74.7
Bodily pain: 72.2 General health: 70.9
Vitality: 62.3 Social functioning: 83.2
Role emotional: 77.2 Mental health:
74.9 Physical composite score: 49.1
Mental composite score: 46.5
Number of symptoms at 1 year: 0-18
(mean 3.75); Tiredness, headache,
neck pain, irritabil \creased sleep,
depression, anxiety; Recovery time
not included

Severity of symptoms from PCL:
ificulty remerbering: 2.38 iitabilty:
2.28 fatigue: 2.28 noise sensitivity:
2.28 apathy: 1.97 headache: 1.88
argumentative: 1.69 depression: 1.54
anxiety: 1.43 doing things slowly:
1.40; Difficulty remernbering,
inttabillty, fatigue, noise sensitivity,
depression, argumentative, apathy,
headache, boredom, loneliness; > 1
year

KAS- aniety: 8.28 beligerence: 5.92
sensory-perceptual distortions: 6.54
confusion: 3.97 helplessness: 6.48
hyperactivity: 4.69 negativity: 14.51
nervousness: 7.47 general
psychopathology: 39.44 stability:
27.04 suspiciousness: 6.37 poor
self-monitoring: 7.18 withdrawal:
10.53; Anxiety, beligerence,
sensory-perceptual difficulties,
confusion, helplessness, hyperactivity,
negativism, nervousness, general
adjustment difficulties; >1 year.

RPQ at 1 year- headache: 08
dizziness: 0.7 nausea: 0.2 noise
sensitivity: 0.5 sleep disturbance: 0.7
fatigue: 0.9 initability: 0.6 depressior
0.5 frustration: 0.6 poor memory: 0.8
poor concentration: 1.0 slowed
thinking: 0.7 blurred vision: 0.7 light
sensitivity: 0.5 double vision: 0.3
restlessness: 0.5; poor concentration,
fatigue, taking longer to think, poor
memory, headache; 3 months.

RPQ total: 13.8 (15.2), 14.0 (13.1)
GOSE: 7.0(:856), 7.14 (848);
Symptoms not included; Recovery
time not included.

Long-term (mean: 2.9 years range: 6
months-6 years) follow-up CPCS-
Physical: 4.21 Cognitive: 1.86
Emotional: 1.26 Total: 7.38; fatigue,
loss of energy, insomnia, slowness of
information processing, iritabilty,
blurred vision; By long-term follow-up
date.

WOC-R confrontive: 4.5 distancing:
6.0 self-controling: 10.0 seeking
social support: 5.1 accepting
responsibilty: 4.1 escape-avoidant:
6.6 planful problem-solving: 8.1
positive reappraisals: 5.8 total score:
8.1; Symptoms ot included;
Recovery time not included.

4.0, sniffin’ sticks TDI at

1.1; hyposmia; >1year.

Not included; headache, depression;
Suggested increase in symptoms at 1
year.

At 1 year- RPCSQ: 6.9 BNI-FS: 8.1
ISl: 4.3 RNBI: 7.3 POL-C: 23.3 RS:
143.3 QOLIBRI: 168.4 SWLS: 27;
fatigue, insomnia, pain; 73.3% by 1
year.

At 1 year- total PCS symptoms: 6.8
physical symptoms: 2.8 cognitive
symptoms: 1.7 emotional symptoms:
1.3 sleep symptoms: 1.1; Symptoms
not included; Suggested increase in
some symptoms at 1 year

Only reported as percentage
prevalence; headache, fatigue,
depression, forgetfulness; 47.2% by 1
year.

At 1 year for recovered group- IES-R:
intrusions: 6.2 avoidance: 4.8
hyperarousal: 3.5 total: 14.5 HADS:
anxiety: 2.7 depression: 2.2 for group
reporting symptoms at 1 year- IES-R:
intrusions: 15.2 avoidance: 9.3
hyperarousal: 12.4 total: 36.8 HADS:
anxiety: 8.4 depression: 6.7;
Symptoms not inclucled; 88%
symptom-free at 1 year.

Not included; Headache, dizziness,
fatigue, noise sensitivity, sleep
disturbance, forgetfulness, poor
concentration; Suggested increase in
some symptoms at 1 year.

At3 months- RPQ: 20.8 (18.3)
HADS: 6.9 (4.9) At 1 year- RPQ: 16.9
(16.9) HADS: 5.4 (4.6); Headache,
fatigue, frustration, mermory
problems, concentration problems,
taking longer to think, restlessness;
72.7% by 1 year.

Estimated FSIQ at 1 year- 106.28
(8.47); Symptoms not included; <6
months.

GOAT at 1 year- mTBI: 93.08
compiicated mTB: 97.38. CCTlat 1
year- mTBI [complicated mTBI:
expressing choice: 4.0 [3.94]
reasonable choice: 0.96 [1.0)
appreciation: 7.08 [7.13] reasoning:
881 [8.13] understanding: 61.23
60.94]; Poor appreciation, reasoning,
and understanding; 6-12 months
Reported as percentage/number of
participants; headache, fatigue,
forgetfulness, poor concentration,
taking longer to think; >50% by 1
year.

GOSE at 1 year (umber of
participants): dead: 20 severe lower:
1 severe upper: 38 moderate lower:
88 moderate upper: 109 good lower:
129 good upper: 215.
Return-to-work at 1 year- full: 345
partial: 149 none: 86; Symptoms not
included; Recovery not included.
Only included in graphic form;
Headache, noise sensitvty, sleep
disturbance, fatigue, iritability,
depression, frustration, memory
issues, poor concentration, taking
longer to think; 71% within 1 year.

CPSC, Checkiist of post-concussion syndrome; GOSE, Glasgow Outcome Scale- Extended; QOLIBRI, Quality of ife after brain injury; SF-36, Short Form 36 Heath Survey; MMP,
Minnesota Multiphasic Personality Inventory; GOS, Glasgow outcome scale; ERSS, Edinburgh rehabiltation stetus scale; MMSE, mini mental state examination; NART, National aciut
reading test; CIS-R, clinical interview schedule-revised; PSQ, psychosis screening questionnaire; PCSC, post-concussion symptom checklist; PCL, Problem checkist; VAS, visual
analogue scale; RPQ, Rivermead Post-concussion Symptoms Questionnaire; FIT, Rey Fifteen-ltem Test; WAIS-Ill, Wechsler Adult Inteligence Scale Third Edition; CWIT, Color Word
Interference Test; FAS, Letter Fluency Task; WOC-R, Ways of Coping Questionnaire- Revised: UPSIT, University of Pennsylvania Smel Identification Test; RBANS, Repeatable Battery
for the Assessment of Neuropsychological Status; DKEFS, Dels-Kaplen Executive Function Syster; TMT- A8B, Trail Making Test A& B; HADS, Hospital Aty and Depression Scale;
PHQ-9, Patient Health Questionnaire-9; BSI-18, Brief Symptom Inventory-18; SWLS, Satisfaction with Lite Scale; RHFUQ, Rivermead Head Injury Follow-up Questionnaire; IES-R,
Impact of Event Scale- Revised; SSP. Swedish Universities Scales of Personality; SOC, Sense of Coherence Scale: AUDIT, Alcohol Use Disorders Identiication Test; GOAT, Galveston
Orientation and Amnesia Test; CCTI, Capacity to Consent to Treatment Instrument; CNS-VS, CNS Vital Signs; BNI-FS, Barrow Neurological Institute Fatigue Scale; ISI, Insomnia Severity
Index; RNBI, Ruff Neurobehavioral Inventory; BDI-Il, Beck Depression Inventory- Second Edition; RS, Resilience Scale; RAVLT, Rey Auditory Verbal Learning Test; RTW, Return to Work;
KAS, Katz Adjustment Scale; CFQ, Cognitive Failures Questionnaire; TAP, Test of Attentional Performance; CANTAB, Cambridge Neuropsychological Test Automated Battery.
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