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( postconcussion syndrome, PCS )
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Vestibular system Oculomotor system Cervical spine
+ Balance + Smooth pursuits + Sprain-Strain injury
+ Gait velocity + Saccades + Headache, dizziness
+ Motion analysis + Convergence/Divergence + Balance
outcomes « Vision

+ Memory, Concentration

(Galea et al,, 2018; Marshall et al, 2015)
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| T
GCS=12 GCS 13~ 15
Vi
Activation of trauma surgeon and Symptoms & Signs as * Amnesia > 30 No Close Observation and Repeal
neurosurgeon mins Neurological evaluation for 8~12 hours
Seizure
R/O Skull base fractures
Primary & Secondary CSF leakages
Survey Focal Neurological
AB.C. Deficit No S/S
02, IV, Monitors Severe facial or scalp injury
Definite Airway Persisted vomiting
Severe headache OPD F/U
Coagulopathy
Neurological evaluation History of craniotomy
GCs Multiple trauma
Pupil High energy impact
Muscle power Age=65 or 2v/o
Respiratory pattern 7
7 A Yes Negaitiv
. Brain CT Admission
Exclusion of Sugar. Drug, Alcohol, =
Intoxication or other medical \I/ Positive
problem Consult NS
Positive & ConsthRehabHH?ﬁon
N - Consult Pharmacist
Brain CT T Emergent Operation Consult Social worker
N Consult Respiratory therapist
‘ i ICU Care Consult Dietitian
Negative J’
Discharge and OPD Follow up = Post-Acute Care < Transfer to general ward
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(Care of Hospitalized MTBI Patients)
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A5 EPEKEIEEE ( Cranial CT ) ZBERE - BREMKMIEEEKEEHRE
( CranialCT ) -

;E’Eﬂi?ﬁtBZ%ZEﬁf‘Hk MEEIRN - REERE - BRI AIERINGS KB

BHMS BT ZEAR - MEMSE R FE ( drug or alcohol intoxication ) - B
ShNZ{SE IR ( extracranial injuries or shock ) - SEUIEEIMEIEE ( suspected
non-accidental injury ) -

BiE BERAZEZE®RER -

B ETEEPIMS B IR iR -

GCS score 15 ﬁl«)(-F BE 1 /)EER 1R &0 12 /)6 -
GCSscorel5 7 - EB4/MIS@B 1R &0 12 /M-

BEEAIMERAR \ﬁti—iﬁ.%‘éf—*rﬂklmﬂsiiikﬂﬁlg SR BN R ARSI AIRIET
1 B ERE -

BEFEPIMEFA LS - SPI2EN - DATEDIMEEHLEN -




BRERIMS ERE

LEANRIRE - RS MmBERE - Z84
ZRESH - BEH -

23R ZNBERTNEEMETNRE RE#ME(L -
LEREZEIZEERESELE

3.KD71EEA % - K H)\KEIT - BF R m AR T

AZEIERIBE R - 0% - Bk - B - 2 ' P Ep——
LE3MER - B 24 B 11 1 B R R BT A5 R B EA -

BERE - SHBLTERAameS o Q
5.71 ik FlZiR%E - sHFREIEZEY) - KIRRF ' —

RS ERE  58F g

AR BEIREN

s ’
6.IELP IS AR - I S RES
SR AEREOARR SR IER
BES - TEREHHEEER -

708 MAGEE B BT I EmMETERE .
TEREFERTHHENRMmARK -
52 S R AR R




b3

0.

8] ]

Post-Concussion Symptom Scale (PCSS)

. Headache

Mo headache ()

. Nausea

Mo naused ()

3. Vomiting

No viemiting ()

. Balance problems

Mo balanée problems (0)

. Dizziness

No dizziness ()

Fatigue

No fatigue (0}

. Trouble falling to sleep

Mo trouble falling asleep ()

. Excessive sleep

No excessive sleep (0)

Loss of sleep
No loss of sleep (0}

10. Drowsiness

No drowsmess (0)

11. Light sensitivity
Mo hgeht sensitivity ()
12. Noise sensitivity

Mo nmse sensiivily (L)

13. Irnitability

Mo arritability (O)

14 Sadness

No sadness ()

15. Nervousness

Mo nervousness (0

16. More emotional

Mol more emotronal (0)

1 7. Numbness

Mo numbness (1)

18. Feeling "slow"

Mo feeling slow ()

19. Feeling "foggy"

Mo feehng fogsy ()
2 lhgEs

20. Difficulty concentrating

No difficulty concentrating ({))

21. Difficulty remembenng

MNo difficolty remembering (0)

22. Visual problems

> IR ZEIEIRER (PCSS) AR
1998 FiiR#E (REPRISRERH
Ao £ o BRVIS(FR/TZZERA

xiaEEEE A SR —8R o Mk 3

Hy

> zight e 22 & s = = & ek 1H
FAREIREA R - iREH B EKIR
I 0-6 Y7 MiEFERSERHIE
REARETTRES

> Higher scores indicate a higher
severity of post-concussive
symptoms. The greatest
possible score is 132 and the
lowest possible score is 0.



IMmPACT

> IMmMPACT 2—EEZRHVERREI - 321710 2000F#H - EHFESE/NIER
Al UR—IRERFEER - SE=BEmZmEER ( Food and Drug
Administration ) #Z/& - SJEMHELRE - BREATIsER=SMHEINIES (6l
i IEEEE ) FRERBIGR A INEER £ -
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X FictE (word memory ) i =acta (verbal memory )
FikECHE ( design memory ) REECHE (visual memory )
RBITEEIB (X sand O s) REBEEEE (visual motor speed )
El{&EC ¥ ( symbol match ) ZFERS™ ( reaction time)

EEEElD ¥ ( color match ) &&En#ESHl (impulse control )
=X=Z1H (three letters)

> BRY RERERENZEGILSN - Ethp1s1REE 7 2l SRR A IAEE LT -
Hop@zhlEZS@SWAIBED  SRBEHXLFS /DK (error) - 1
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| FERES %4 (BESS)
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> QJEEEIRIEPETT - (8910 758)

Score Card
Balance Error Scoring System (BESS)
(Guskiewicz)

SCORE CARD: | FIRM [ FOAM
Balance Error Scoring System - {# errors) Surface | Surface
Types of Errors Double Leg Stance
1. Hands lifted off iliac crest (feet together)
2. Opening eyes Single Leg Stance
3. Step, stumble, or fall (non-dominant foot)
4 Moving hip into > 30 degrees abduction Tandem Stance
5. Lifting forefoot or heel (non-dom foot in back)
6. Remaining out of test position >3 sec Total Scores:
The BESS is calculated by adding one BESS TOTAL:
error point for each error during the 6
20-second tesis.

Which foot was tested: O Left O Right
(i.e. which is the non-dominant foot)

R 3 1 10
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Meta-Analysis > Am J Sports Med. 2018 Mar;46(3):743-752. doi: 10.1177/0363546517706137.
Epub 2017 Jun 1.

The Effect of Physical Exercise After a Concussion: A
Systematic Review and Meta-analysis

Avtar Lal T, Stephanie A Kolakowsky-Hayner T, Jamshid Ghajar ' 2, Maya Balamane

Affiliations + expand
PMID: 28570092 DOI:10.1177/0363546517706137

6.203 Impact Factor

5-Year Impact Factor 7.392

Journal Indexing & Meinics »
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B [R5 %EF / B8 (Population/ Problem) :
« Concussion patients

T A$glE (Intervention) :

e exercise

Bl LL#E; (Comparison) :

Non exercise

mm ‘55 (Outcomes) : —

«PCSS - BESS  ImPACT
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SR 2 . RAIEX R EIEERY s E 20 ?(FAITH)

- [F] th5E2& %I (Find) FrARITHEIRETE ?

Fﬂ%ﬁﬁﬁﬁé&ﬁﬁﬁ_EEKMimﬂm MMMmCmmmm%ﬂﬁgﬁ%%éﬂE,
EMBASE %) - W BN EXESIRBR(SEXXRIPHEEHSR - Web of Science, Scopussk
Google Scholar) * FHEEBRERNE - XEESEARIRNEX - MHERRER MeSHFE R

— A%t Z o = (text WOI’dS) o This systematic review and meta-analysis followed the
guidelines of Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA)** and Meta-analysis
Of Observational Studies in Epidemiology (MOOSE).?? A
comprehensive literature search was performed on the
]: ;z =1 ﬂE E, 7H r— >I’ﬂ|ﬂ of exercise in concussions employing the following data-

bases: MEDLINE, Scopus, Cochrane Central Register of
Controlled Trials, PsycINFO, and SPORTDiscus. To iden-
tify these articles, we used the following search terms and
their corresponding Medical Subject Heading (MeSH)
KEY WORD )terms: concussion, brain concussion, posteconcussion syn-
drome, sports-related concussion, mild traumatic brain
injury (mTBI), exercise, physical exertion, treadmill, cogni-
tive activity/exercise, rest, physical rest, cognitive rest, and
rehabilitation. Cognitive activity or exercise was considered

as a mental effort and activity including but not limited to

7 7 >read1ng, writing, or plaj,rlng computer games.?! inx

a hand search of articles, systematic reviews, reviews, and

guidelines and reviewed trial registries for potential studies.

The authors of the included studies and reviews were con- P.744
tacted to inquire about the existence of both unpublished 15
and published studies that we were not aware of.
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BIHIUBRSRR
S ARIEE

S 2 R ERENRENE?(FAITH)
« [F)] thE2 &% (Find) FRBRYMHEIETE ?

REFMXEESEVEARFE _EEXZMEREM : Medline, Cochrane EREEHEEERNE,
EMBASE %) - i BN EXR5|IRER(2E XM P HEEH R - Web of Science, Scopussk

Google Scholar) - #EEFENE - XMIESEAREREX - HHERIER MeSHESRR
— AR 1% R 95 (text words) °

The studies were imported into Covidence software (Veri-
tas Health Innovation), and duplicate articles were
removed. Two assessors performed a first-level selection
based on titles and abstracts by following the inclusion/
exclusion criteria independently and in duplicate.

ImPACT, Balance Error Scoring System [BESS], neuro-
psychological tests, recovery, full function, days off work,
duration of rest, and mental activity), and study design
(RCTs, cohort studies, case control studies, before and after
[pre-post| studies).

Inclusion criteria were the following: participants (those
of any age or sex, diagnosed with a concussion or mTBI,
occurring from any sport, activity, combat, accident, or
life event, within 3 months of injury), intervention (physi-
cal exercise such as exertion, activity, treadmill, cycling,
stretching), comparison (no physical exercise, physical
rest), outcomes (PCSS, number of patients with symptoms
of a concussion, duration of symptoms of a concussion,

Exclusion criteria were the following: participants
(those with a moderate or severe traumatic brain injury,
mixed population of a mild with moderate or severe trau-
matic brain injury, penetrating head injury, concussive
event that occurred more than 3 months prior), interven-
tion (use of drugs alone or with physical exercise, interven-
tion not clear), comparison (single-arm study with missing
baseline data, no comparator data), outcomes (irrelevant
outcomes such as center-of-mass medial/lateral displace-
ment, peak velocity,"! functional magnetic resonance
imaging, cost), and design (reviews, letters to the editor,
case reports, commentaries, editorials).

P.744
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PRISMA BV 1ZE B

22 additional
records
identified

1074 records
identified
through search
of databases

and removing sources

through other

the duplicates

|
B
| 1096 records after
duplicates removed

k 4

1096 records

screened

65 articles

1031 records
excluded

assessed for
eligibility

h 4
14 studies
included in
qualitative
synthesis

14 studies
included in
quantitative
synthesis
(meta-analysis)

Figure 1. PRISMA (Preferred Reporting ltems for Systematic

S 1 full-text articles excluded,

with reasons being:

Patients not relevant: 16
Intervention not relevant: 13
Comparator not relevant: 1
Outcome not relevant: 11
Number of patients < 6: 1
Review: 3

Duplicate publication: 6

liEink . O2RO0OGFOAER

points for each of the 6 trials.”* Data extraction and quality
assessments were performed by one reviewer and checked
by another until consensus was reached.

Reviews and Meta-Analvses) flowchart of studies.

P.745
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Appraisal ramrH-s5 2 . g gEmEoREnmEA)

[1] 2EEFRMA (Included) EEFUEMNE ?
EETCEYESAEN - ZAMXSBEERAASOEE—EREERSE/ MRS
5 - fECENSAEE - MBANETENA - RERTHTGN  tARSHAE
EHEEEEE—BENEE -

Evidence was assessed using the GRADE process that con-  |The risk of bias of RCTs was assessed using the Cochrane
sidered the following components: study design, risk of |Collaboration’s tool. We assessed randomization (random

bias, heterogeneity, directness, precision, and publication ~ sequence generation), allocation concealment, blinding of
bias as well as magnitude of effect, confounding, and ~ participants, outcome assessments, attrition bias (incom-

dose-response relationship. GRADEpro software was used ple(ilze Tl“mgme data) r}elpnrténngLias (Siegﬁr ; re;lmrtirilg},
. . and other biases in each study. The methodological quality
and based on addressing the components of the GRADE; of cohort studies was assessed using the Scottish Intercol-

evidence was graded as high, moderate, low, or very low legiate Guidelines Network (SIGN) 50 tool. The methodo-

quality. Evidence of the PCSS, symptoms of a concussion, logical qualify of before and affer studies was assessed by

ImPA{;T, balance, bed rest, days Uﬂ: work, and neuropsy- | [the National Institutes of Health's Quality Assessment
chological tests was graded (Appendix Table Al). Tool for Before-After (Pre-Post) Studies.

P.745 P.744
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ERIXE ?

[1] 2FRMA (Included) ERFX

Appendix Table A1. GRADE on the role of exercise in subjects with concussion.

Anticipated absolute effects” (95% CI)

Outcomes

Risk with
Control

Risk with Exercise

Relative
effect

(95%
(1))

Ne of

participants
(studies)

Quatity of the
evidence
(GRADE)

Comments

Change

Scale from: 10 to 30
follow up: mean 20
days

(Reaction Time)
was 25.6+20.2

P.8

MODERATE 2

Total PCSS (Overall) The mean total The mean total PCSS - 716 PPPDo Mixed data of RCT, cohort
assessed with: PCSS PCSS (Overall) (Overall) in the intervention (8 MODERATE and before after studies.
Scale from: 2.7 to was 23.8+22.9 group was 13.06 lower observational The data from a good
28.9 (16.57 lower to 9.55 lower) studies) quality studies as well as an
follow up: mean 1 RCT showed a similar
months effects.
Percentage of Study population RR 1255 PP Mixed data of 2 RCTs, and
subjects with 0.74 (2 RCTs and MODERATE a Propensity score matched
Symptoms 30 per 100 (0.63 to one a study. The data from a good
follow up: mean 10 40 per 100 (25 to 34) 0.86) Propensity quality studies showed a
days score similar effect.

Low matched

study)

38 per 100 (2284'13’3‘3‘)"'

High

40 per 100 ,3,";"""3130
Duration of symptoms The mean MD 18.01 Days lower - 58 PP
assessed with: Days duration of (38.93 lower to 2.91 higher) (1t RCT) a b
Scale from: 33 to 51 symptoms was LOw <.
follow up: mean 6 51.2:45.1 Days
months
IMPACT Score (Visual The mean MD 11.3 higher - 88 PPPo
Memory) Change imPACT Score (3.35 higher to 19.25 (1 RCT) &
Scale from: 10 to 30 (Visual Memory) higher) MODERATE
follow up: mean 20 was 5.2+17.8
days
ImPACT Score The mean MD 4.3 higher 88 PpPpaPo
(Processing Speed) imPACT Score (3.73 lower to 12.33 higher) (1 RCT) = a
Change (Processing MODERATE
Scale from: 10 to 30 Speed) was
follow up: mean 20 13.7x18.7
days
ImMPACT Score The mean MD 10.7 lower = 88
(Reaction Time) imPACT Score (18.99 lower to 2.51 lower) (1 RCT) PDBDO

BRRYm E A1 (A)
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[1] 2EERMA (Included) ERFXMENXE ?

Appendix Table A1. GRADE on the role of exercise in subjects with concussion.

Outcomes Anticipated absolute effects” (95% CI) Relative Na of Quality of the Comments
participants evidence
Risk with Risk with Exercise (studies) (GRADE)
Control
IMPACT Score The mean MD 0.7 lower - 88 PddDo
(Verbal Memory) IMPACT Score (8.56 lower to 7.16 higher) (1 RCT) =
Change (Verbal Memory) MODERATE @
Scale from: 10 to 30 was 4.2+19.0
follow up: mean 20
days
Balance Error Scoring The mean MD 2 lower - 88 [=o1=c1=c 1= An observational study
System (BESS) balance Error (5.98 lower to 1.98 higher) (1 RCT) showed improvement in
follow up: mean 10 Scoring System MODERATE @ Bruininks-Oseretsky Test
days (BESS) was (BOT)-2 Balance scaled
21=x9 score after exercise p =
0.05. No marked effect on
other components of
Bed Rest The mean bed MD 1.6 days lower - 178 PP
assessed with: Days Rest was 3.227 (3.66 lower to 0.46 higher) (1 RCT) - ‘u"'
follow up: mean 10 days LOwW “-
days
Days off work The mean days MD 14.5 days lower o 178 (==Y T =
assessed with: days off work was (24.52 lower to 4.48 lower) (1 RCT) _b
follow up: mean 12 32.2+34 days Low 2.
months
Neurophysiological SDMT total correct were significantly less at day - 88 PP
tests 3. MD [85% CIl. p = 0.008, -7.70 [-13.39, -2.01) (1 RCT) =

follow up: mean 10
days

and significantly more at day 10 MD [85% CI].
3.90 [0.56, 7.24). p = 0.02 with exercise
compared to control. No significant difference in
computer-based neurocognitive tests between
the two groups at both the time intervals

MODERATE @

“The risk in the intervention group (and its 95% conlidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% CI). Ci: Confidence interval; MD: Mean difference: RR: Risk ratio

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different
Low quality: Our confidence in the effect estimate Is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

a. PBiThree or less studies for this outcome
b. CEFPocor quality of study (s)

§5€§’lm.§AlJt

mlandak - OROHOANFE

P.9
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[1] EERMA (Included) ERFRE

Appendix Table A2. Characteristics of Included Studies.

2 4 SRR (D

BARY M E AN (A)

HXE ?

P.10

Study Study Design | Participants (N, Intervention Definition of PCSS Outcome(s) Key Findings
mean age) concussion
Baker et al Prospective 63 patients, Exercise Followed, Kelly et | NR Symptoms, time | 72% of those who participated in exercise
2012 Cohort 273y rehabilitation al 1998 to return to full rehabilitation returned to full daily
daily functioning | functioning.
Clausen et al | Before and 6 student- Aerobic exercise | Followed, WHO PCSS, 22 Symptoms, PCSS | Exercised improved CO2 sensitivity and
2016 after study athletes, (20 mins/day, 5- | ICD-10 symptoms ventilation in concussed athletes. Exercise
23y 6 days/week). also reduced the level of resting symptoms
Intervention in concussed athletes.
began before
week 12 post-
injury and lasted
12 weeks.
Gagnon et al Before and 16 athletes, Active physical Followed, PCSS, 22 Symptom: PCSS. | All participants in the cohort decreased their
2009 after study 14y rehabilitation (1 McCrory et al., symptoms Return to PCSS scores and returned to normal
month post- 2005, Canadian lifestyle/sports activities and sports, on average, 4.4 weeks
injury) Pediatric Society after intervention.
Gagnon et al Before and 10 athletes, Active physical Followed, PCSS, 22 Symptoms, Post-concussion symptoms and fatigue
2016 after study 163y rehabilitation (1 McCrory et al., symptoms PCSS. Mood, decreased while mood improved after
month post- 2005, Canadian energy, balance, | intervention.
injury) until Pediatric Society and cognition.
symptom
resolution.
Grool et al Retrospective | 2413 patients 5- | Physical activity Followed NR Post concussive Physical activity within 7-28 days of injury
2016 Cohortstudy | 18y, 1108 within 7-28 days | McCrory at al symptoms, self- was associated with nearly half the rate of
with patients having post-injury 2012. reported persistent post-concussive symptoms.
Propensity propensity score
score matched data
matched data
Howell et al Prospective 364 patients, No Intervention. | Followed, PCSS, 22 Symptoms, PCSS | PCSS score and female sex were the only
2016 Cohort 15y Measured the McCrory at al symptoms, variables independently associated with
association 2012. 0-6 scale symptom duration for the entire cohort.

between levels
of activity and
symptom
duration

Higher levels of physical activity were only
associated with shorter symptom duration in
patients between 13 and 18 years of age.
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There was a greater rate of improvement o%

BARY M E AN (A)

Kurowski et 26 patients, Aerobic exercise | Followed, Ruff et | PCSI, 21 Symptoms, PCSI
al 2016 15.4y vs a full-body al 2009 symptoms, symptoms in the exercise group than in the
stretching (6 0-6 scale stretching group.
weeks)
Leddy et al RCT, Abstract | 41 patients, Treadmill NR NR Symptoms, No significant difference in exercise
2015 158y exercise ImPACT, tolerance and daily symptom between
assessment vs Exercise groups 2 weeks after treadmill exercise
no exercise the tolerance assessment.
day of injury
Leddy et al Prospective 8 patients-4 Aerobic exercise | Followed, WHO, PCSS, 22 Symptoms and Controlled aerobic exercise for 12 weeks
2013 Cohort* controls, vs stretching ICD-10 symptoms cerebral blood decreased the number of reported
22y flow via fMRI symptoms and increased activation in the
cingulate gyrus, lingual gyrus, and
cerebellum of concussed patients.
Maerlender RCT 28 student- Mild-moderate NR NR Symptoms and Mild to moderate physical exertion during
etal 2015 athletes exercise vs No recovery time recovery produced no significant differences
exercise in recovery time between groups. However,
high levels of exertion were deleterious.
Majerske et Retrospective | 95 student- Comparison of 5 | Followed, Kelly et | PCSS, 22 Symptoms, No statistically significant relationship
al 2008 cohort athletes, levels of activity al 1991. symptoms, ImPACT, PCSS between symptom scores and levels of
159y (No 0-6 scale activity following injury were observed.
school/exercise
activity to school
activity and
participation in a
sports)
Mittenberg RCT 58 patients, 1 hour of Followed, Structured Symptoms Patients who received cognitive therapy
et al 1996 46.6y cognitive American symptom reported shorter symptom duration, fewer
therapy vs Psychiatric checklist symptoms at follow-up, and fewer
advice for a Association, symptomatic days and lower mean severity
period of rest 1994; WHO, 1978 levels 6 months post-injury.
Relander et RCT 178 patients, Routine (not No clear Customized Symptom, No significant difference between the two
al 1972 37y encouraged to definition questionnair | length of stayin | groups in duration of bed rest or length of
move) vs Active e of hospital, stay in hospital. No difference in number of

treatment
(physiotherapy
and encouraged

symptoms

duration of bed
rest, time off
work

patients with symptoms in both groups.
Number of days off work was less in active
treatment group compared to rest group.
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[1] &R A (Included)

A1 SRR

BEREHFMENXE?

o] gAY E 20T (A)

P.12
to move)
Thomasetal | RCT 88 patients, Usual care (1-2 Acute Concussion | PCSS, 19 Symptoms, No difference in neurocognitive or balance
2015 13.7y days rest) vs Evaluation form, | symptoms, BESS, ImPACT, outcomes in both groups. Strict rest group
Strict rest (5 CcbC assessing 4 PCSS reported more daily post-concussive
days) domains, 0-6 symptoms and slower symptom resolution.
scale

BESS: Balance Error Scoring System; CDC: Centers for disease and prevention; CNT: Computerized neuropsychological tests; ICD:
International classification of disease; ImPACT: Immediate Post-Concussion Assessment and Cognitive Testing; N: Number of
Subjects; PCSI: Post-Concussion Symptom Inventory; NR: Not reported; PCSS: post concussion symptom scale, symptom severity
score; SAC: Standard Assessment of Concussion; SF-36: medical outcomes study 36 item short form health survey; WHO: World
health organization; y: years. *We extracted before after data from these studies
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TABLE 1
Effect of Exercise on Symptoms Overall and by Subgroup”
Mean = 8D or %
Outeome Exercize Contraol Studies/Patients, n MD (95% Chior RR(95% CI) 2. % P Value
Total PCSS score
Overall 102 * 143 238 * 229 B716 =13.06 (-16.57 to -8.55) 14 <. 00001
RCT 140 + 16.0 215 *= 16.0 1/88 —7.66 (-14.25 to —0.87) NA 03
Nonrandomized studies 8E = 142 246 > 2472 7/628 -13.80 (-17.45 to -10.16) 40 <. 00001
Sports related 10.1 = 147 239 * 23.6 TieeT =12.73 (-16.77 to —8.68) o2 <. 00001
Adolescents 104 = 146 244 * 239 G689 =13.10 (-17.74 to -8.46) 04 =, 00001
Adults B *= 6.7 184 = 49 2127 =12.40 (-16.87 to -7.93) 0 <. 00001
PTE <5d 129 = 148 210 * 145 2/100 =10.02 (-14.66 to —5.37) 1] < (01
PTE -11 d 101 = 1556 249 = 278 2/506 =185 (-19.56 to <2.14) it =01
PTE 2190 d B4 > 6.5 245 = 157 4/110 —~14.88 (-1B.78 to -10.98) 0 <. 00001
Good-gquality studies B2 = 123 241 * 217 6/518 =13.83 (-17.00 to -10.66) 24 <. 00001
Percentage of patients with symptoms
Overall 29 40 12565 (.74 (0,63 to 0.86) 0 Lol
RCT 17 39 2,147 .90 (0.59 to 1.38) 1] 64
Propensity score matching study 29 40 /1108 0.72 (0.61 to 0.85) NA  <.00001
Sportz related 28 4) 2/1196 0.73 (0.62 to 0.85) 0 <, 0001
Adolescents and children 29 40 2/1196 0.73 (0.62 to 0.85) 0 <0001
Adults 38 40 /59 0.96 (0.50 to 1.82) NA .58
PTE <5d 29 40 3/1255 0.74 (0,63 to 0.86) 1] <0001
Good-guality studies 29 40 2/1196 0.73 (0.62 to 0.85) a KL
Duration of symptoms
RCT, adults, PTE <5d 33.2 = 35,6 BHl2 * 451 /58 NR NA A5
“[%, heterogeneity; MD, mean difference; NA, not applicable; NR, not reported: PCSS, Post-Concussion Symptom Scale; PTE, posttrau-
matic event: RCT, randomized controlled trial: RR, risk ratio. 25
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Heterageneity: Tau® = 14.47, Chi’ = 16,68, df = 10 (P = 0,08L I = 40%
Test for overall effect: 2 = 7.42 (P < 0.00001)

Exercise Control Mean Difference Mean Difference P.747
Study or Subgroup Mean 5D Total Mean S50 Taotal Weight IV, Random, 95% Ci IV, Random, 95% Cl
3.1.1 Randomized controlled trial
Thomas 2015 13895 16 43 ZL.51 16 45  11.6% ~¥.56 [-14.25, -0.87] —_—
Subiotal (5% CI) 43 45 11LG6%  -7.56 [-14.25, -0.87] B =
Heterogeneity: Mot applicable
Test for overall effect 2= 2,22 (P = (.03}
3.1.2 Non-randomized studies
Clausen 2016 b5 L [ 19 53 4 12.3% -12.50 [=18,70, -6.30] —
Gagnon 2009 6.7 5.7 14 i 208 14 6.5% -23.30([-34.60,-12.00) ————————
Gagnon 2016 2.7 3.2 9 174 128 5 9.0% =14,70 [~23,32, ~6.08] —
Howell 2016 15 172 113 261 287 53 G4 -15.60 [-23.95, -7.25] T
Howell 20164 38 B1 11B 261 287 5d 9.9% -22.30[-30.24, -14,36] -
Kurowski 2016a 6 8.2 6 239 151 15 7.5% -17.90 [-27.97, -7.83] "
Kurawski 2016k b3 9.2 13 275 189 15 6.9% -11,20-[-21.99, -0.41] —
Leddy 2013 5.2 7.4 a 175 3.2 B 11.9% -12.30[-18.75%, -5.85] —
Majerske 2008k 17.29 24 57 23.19 2659 25 5.9% -5.90 [-18.04, 6.24] _—
Majerske 2008c 14 82 22 26 23.19% 26.59 26 5.2% -B.37 [-21.64, 4.90)
Majerske 2008d 28,86 18.6 g 23,19 26.59 27 4.0 5.67 [-10.09, 21.43] -
Subtotal (95% Cl} £ 251 8B4% -13.80 [-17.45 -10.16] -

.

Taotal (95% Cl)

420

296

100.0%

Heterogeneity: Tau® = 16,13, Chi* = 19.78, df = 11 (P = 0.05); F = 448
Test for overall effect: Z = 7.29 (P< 0.00001)
Test for subgroup differences; Chi* = 2,58, df = L (P=0.11), ¥ = 61.2%

Figure 2. Effect of exercise on the Post-Concussion Symptom Scale (PCSS) score. °, heterogeneity; |V, inverse variance; RCT,

randomized controlled trial.
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Totnl correct om SOKT

3 d 59.9 = 1ad B7.8 = 14.0 | B = M ™A o
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fZtandord menn differeoce.

—




Appraisal

FAITHEZ B 2 : 24X RAEIRERYmE 201 (T-H)

[T] EFEBERBURBIER 42451 (Total up) sHEREER ?
[H] SRS REEHE - 28 (Heterogeneity ) ?

ActEeily sk Fdgan Differgsics
1 o S bgeo Mlean 50 Total Mean S0 Fomal Wekpht I Bandom, 95 C8
Z.12.1 Chamge in WVerbal Mesmory

P.749

Bl DHA o
[ lg.n-l:ll:lrrn.. s e, L |

Masriendes FOLE -OLBRT LTS 1% —0.30 aO,7+4 15 G5 FX —F4R [-1.0%, O.7]

Alapersie ZI0HEL .5 2.4 8 —1.25 27X 25 1 25 [—0.=l, 1.654]

Bl jarmice 2OEC 1.2E .2 =8 1.5 E.TFF ZE 15-=% .03 {~-1.37, 1.31]

Betdipinhe SO0 =1, 1.5 a -1.25 &.F& =T s nE5 [-1.21, 1.911
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