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Helmets for Preventing
Head, Brain, and Facial
Injuries in Cyclists

[Ann Emerg Med. 2003;41:738-740.]

SYSTEMATIC REVIEW
SOURCE

Thisis a systematic review abstract,
aregularfeature ofthe Annals’
Evidence-Based Emergency
Medicine (EBEM) series. Eachfea-
turesanabstractofasystematic
review fromthe Cochrane Database
of Systematic Reviews and a com-
mentary by anemergency physician
knowledgeableinthe subjectarea.

The source for this systematic
review abstractis: Thompson DC,
Rivara FP, ThompsonR. Helmets for
preventing head andfacialinjuriesin
bicyclists (Cochrane Review). In:
The Cochrane Library.|ssue 1.
Oxford, United Kingdom: Update
Software;2001.

The Annals’ EBEM editors
assistedinthe preparation of the
abstractofthis Cochrane systematic
review aswell asthe Evidence-
Based Medicine Teaching Points.

OBJECTIVE

Todetermine whether helmets pre-
venthead, brain,andfacialinjuries
among cyclistswhowearthem.

DATA SOURCES

Studieswereidentified via electronic
searches of MEDLINE, EMBASE,
Sport,the Educational Resources
Information Center (ERIC), the
National Technical Information
Service (NTIS), Expanded Academic
Index, the Cumulative Indexto
Nursing and Allied Health (CINAHL),
PsychINFO, Occupational Safety and
Health, and Dissertation Abstracts.
Reviewers also performed a manual
searchofthereferencelists of re-
view articles and contacted experts
inthefield. The searchwas mostre-
centlyamended on February 27,2001.

STUDY SELECTION

Studieswereincludediftheyuseda
controlled designto evaluate the
effectof helmetuse among cyclists
of anyage who had crashed. Be-
cause norandomized controlled tri-
alsorcohortstudieswere found,
only case-control studies were
included. Studieslacking prospec-
tive case ascertainment or medical
record verification of injuries were
excluded.

DATA EXTRACTION

Twoindependentreviewers asses-
sedtrial quality and extracted data.
Foreachindividualtrial, oddsratios
(ORs) with 95% confidence intervals
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(Cls)forthe protective effect of hel-
mets on head, brain, andfacialin-
jurieswere reported. “Head injury”
referstoinjurytothe scalp, skull, or
brain,whereas “braininjury” refers
toalossof consciousnessorother
objective evidence of traumatic
braininjury/dysfunction. ORs were
adjusted forseveral confounders
related to crash severity, such as
being hitbyacarorfallingonthe
street. Inaddition, brainand head
injury results were summarized
using meta-analytic techniques.

MAIN RESULTS

Five case-controltrialsinvolving
7,253 head-injured patients and 2
case-controltrialsinvolving 3,919
face-injured patients were identi-
fied. Helmetswere associated with a
65% to 88% reductioninthe risk of
head andbraininjuryand a65%
reductionintherisk of upper/middle
faciallacerationsandfractures.

Forheadinjuries overall,the sum-
mary statistic suggested a substan-
tialreduction ofhead injuriesfor
cyclistswearing helmets (0R0.31;
95% C10.26t0 0.37). For head injuries
among cyclistsinvolvedin crashes
with motorvehicles, the adjusted
statistic showed a similartrend (OR
0.31;95% C10.2t0 0.48). Similar re-
sultswere obtained for braininjury
among cyclistsinvolvedincrashes
withvehicles, regardless of age. For
braininjuries overall,the summary
statistic suggested a substantial
reduction of braininjuries for cyclists
wearing helmets (0R0.31;95% C10.23
t00.42). Overall, helmets did not ap-
peartoprotectcyclistsfromserious
(lacerations and fractures)facial
injuries (adjusted 0R0.81;95% C10.45
to 1.5); however,they did appearto
protectagainstseriousupper(ad-
justed OR0.36;95% CI0.26 to 0.49)
and middle (adjusted OR0.35;95% CI
0.24t0 0.5)facialinjuries.

CONCLUSIONS

Cyclists wearing helmets appearto
be atsignificantly lowerrisk of head
and braininjuries afterabicycle
crashthanthose notwearing hel-
mets, regardless ofage or crash
severity. Helmetwearers also have
alowerrisk offacialinjuries, but
onlyforinjuriesthatare serious
(lacerations orfractures) andtothe
upperormiddleface. Helmetuse
among cyclists of allagesisencour-
aged.

Cochrane Systematic Review Author
Contact

Diane Thompson, MS

Harborview Injury Prevention & Research
Center

University of Washington

Seattle, WA

E-mail dct@u.washington.edu

COMMENTARY: CLINICAL
IMPLICATIONS

Amajorpublic healthrole of emer-
gency medicine involvesinjury pre-
vention. Traumatic braininjuryisa
common public health problem
affecting more than 1.5 million
Americansannually.”2Eventhe least
severe form of thisinjury, mild trau-
matic braininjury (concussion),can
resultin substantiallong-termdis-
ability.34Becausethereareno
effective treatments forthe neuro-
logic dysfunctionthatcanoccur
aftertraumatic braininjury, the
heavy emphasis placed on preven-
tionseemsjustified. Cyclingis an
extremely popularrecreational
activity, especiallyamong young
adults and children. Moreover,
crashesresultingininjuries often
affectthe head,face, andbrain.
Althoughthe proportion of all trau-
matic braininjuriesthatoccurasa
resultofabicycle crashis small
(<6%), theirfrequency andthefact
thatthese traumatic braininjuries
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are considered highly preventable
throughthe use of helmets,?makes
thisreview animportantone for
emergency physicians.

Thebcase-control studies exam-
ined bythe authors ofthis Cochrane
Review contribute significantly to
the body of evidence thathelmets
are causally linked to the prevention
oftraumatic braininjury. Two addi-
tional studies examiningfacial
injuriesindicate thathelmets effec-
tively preventfacialinjuries. Using
accepted and systematic methodol-
ogy, the authors evaluated the evi-
dencefromnonrandomized observa-
tional (eg, before-after, concurrent
controls, ecological studies) re-
searchofhelmetuseto preventhead
andfacialinjuries. Overall, the evi-
dence strongly supportstherole of
helmetsinreducing traumatic head,
brain,andfacialinjuries while riding
abicycle. Thisevidenceisaccumu-
lated overthe pastdecade from3
countries, sothe information should
be considered generalizableto de-
veloped nations.

Despite the data presentedin
these studies (which have been
available since 1996), withoutlegis-
lation, helmetuse among North
Americansremainslow (inthe 15%
to25% range).>6 Strategies to
increase cyclisthelmetuse have
beenthe subjectof much contro-
versyand debate. In many parts of
theworld, legislative changes have
beenrequiredtoincreasethe helmet
useinthe population abovethe
baselinesachievedthrough educa-
tion. The public health desire to
reduce the burden ofinjuryto the
populationthrough legislation con-
trasts sharply withthe belief that
individual cyclists have therightto
decide whetherornottowearahel-
met. Although this Cochrane review
cannotresolve this conflict, itlays
the foundation on which a rational
debate canoccur.
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TAKE HOME MESSAGE

Helmets appearto provide signifi-
cantprotectionagainsthead and
braininjuries, aswell as againstseri-
ousinjuriestothe upperand middle
partoftheface. Helmetsreduce the
riskof head, brain, and facialinjury
among cyclistsofallagesand crash
severities, including those who col-
lide with motorvehicles. Emergency
physicians should advocate within
their community for helmetlegisla-
tionandforhelmetuse amongtheir
patientsinvolvedincycling crashes
inanattempttoincrease overall hel-
metuse among cyclists.
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EVIDENCE-BASED MEDICINE
TEACHING POINTS

Odds Ratio. ORs are commonly
usedin systematic reviewstoreport
the pooled estimate of effects. An OR
describesthe odds of an exposure
(ie, helmets) being presentamong
casesrelativetothe odds ofthe same
exposure being presentamong con-
trols(ad/bcina2x2table). The ORis
ausefulapproximation of the relative
risk (RR)whentheincidence ofthe
outcome underinvestigation—in
this case, head/facialinjuries aftera
bike crash—israre.

Confounding. A situationinwhicha
measure of the relative effectofan
exposure (such ashelmets)onan
outcome (such asheadinjury)isdis-
torted because ofthe exposure’s
association with anotherfactorthat
alsoinfluencesthe outcome. An
exampleisthe observedincreased
riskof heartdisease amongthose
who consume alcohol. However,
whentheriskamongthose who
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smoke is compared with the risk
amongthosewhodonot,the alco-
hol-heartdisease associationis
eliminated. Therefore, cigarette
smokingisreferredtoasacon-
founder. In observational studies like
the onesreviewed here, the effect of
confounding can be minimized by
stratifying the OR on the basis of the
confoundingvariable and then
calculating an adjusted OR. When
multiple confounders exist, multi-
variate analyticaltechniques must
be usedto calculate asummary OR.
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