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Purpose: Mortality associated with hip fracture is high in 
elderly patients. Surgical repair within 24 hr after admission is 
recommended by The Royal College of Physicians’ guidelines; 
however, the effect of operative delay on mortality remains 
controversial. The objective of this study was to determine 
whether operative delay increases mortality in elderly patients 
with hip fracture. 

Methods:  Published English-language reports examining the 
effect of surgical delay on mortality in patients who underwent 
hip surgery were identified from electronic databases. The pri-
mary outcome was defined as all-cause mortality at 30 days and 
at one year. Effect sizes with corresponding 95% confidence 
intervals were calculated by using a DerSimonian-Laird random-
effects model.

Results: Sixteen prospective or retrospective observational 
studies (257,367 patients) on surgical timing and mortality in hip 
fracture patients were selected. When a cut-off of 48 hr from 
the time of admission was used to define operative delay, the 
odds ratio for 30-day mortality was 1.41 (95% CI = 1.29–1.54, 
P < 0.001), and that for one-year mortality was 1.32 (95% CI 
= 1.21–1.43, P < 0.001). 

Conclusions: In hip fracture patients, operative delay beyond 
48 hr after admission may increase the odds of 30-day all-cause 
mortality by 41% and of one-year all-cause mortality by 32%. 
Potential residual confounding factors in observational stud-
ies may limit definitive conclusions. Although routine surgery 
within 48 hr after admission is hard to achieve in most facilities, 

anesthesiologists must be aware that an undue delay may be 
harmful to hip fracture patients, especially those at relatively 
low risk or those who are young.

CANJANESTH2008/55:3/pp146–154

Objectif : Le taux de mortalité associée à la fracture de la 
hanche est élevé chez les patients âgés. Les Directives du Collège 
royal des médecins recommandent une intervention chirurgicale 
de réparation de la hanche dans les 24 h suivant l’admission ; 
cependant, l’effet d’un délai opératoire sur le taux de mortalité 
demeure controversé. L’objectif de cette étude était de déterminer 
si un délai opératoire augmentait le taux de mortalité chez les 
patients âgés souffrant de fracture de la hanche. 

Méthode : Les bases de données électroniques nous ont permis 
d’identifier les comptes-rendus publiés en anglais étudiant l’effet 
d’un délai chirurgical sur le taux de mortalité des patients 
subissant une chirurgie de la hanche. Nous avons défini le critère 
principal comme la mortalité associée à toutes causes à 30 jours 
et à un an. Les effets de taille avec des intervalles de confiance à 
95 % correspondants ont été calculés en utilisant le modèle de 
DerSimonian-Laird à effets aléatoires.

Résultats : Seize études d’observation prospectives et rétrospectives 
(257,367 patients) traitant du délai de la chirurgie et du taux de 
mortalité chez des patients souffrant de fracture de la hanche 
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ont été sélectionnées. Lorsqu’un seuil de 48 h depuis l’heure 
d’admission du patient était utilisée pour définir le délai opératoire, 
le rapport de cotes pour la mortalité à 30 jours était de 1,41 (95 % 
IC = 1,29–1,54, P < 0,001), et le rapport de cotes pour la morta-
lité à un an atteignait 1,32 (95 % IC = 1,21-1,43, P < 0,001).

Conclusions : Chez les patients atteints d’une fracture de la han-
che, un délai opératoire de plus de 48 h depuis l’heure d’admission 
pourrait faire augmenter les risques de mortalité, toutes causes 
confondues, à 30 jours de 41 %, et de mortalité à un an, toutes 
causes confondues, de 32 %. Dans les études d’observation, des 
facteurs confondants résiduels potentiels pourraient empêcher 
d’arriver à des conclusions définitives. Bien qu’il soit difficile d’effec-
tuer les chirurgies de routine en moins de 48 h dans la plupart des 
établissements, les anesthésiologistes devraient avoir conscience 
qu’un délai excessif pourrait être néfaste pour les patients atteints 
d’une fracture de la hanche, particulièrement pour ceux à faible 
risque ou qui sont jeunes.

HIP fracture is the leading fall-related
injurytocausedeathamongtheelderly.1
Hip fractureaccounts forapproximately
340,000hospitalizationsandupwardof

$2.9billion(1996UnitedStatesdollars)inMedicare
costs each year in theUnited States.1With the fast
growth of elderly populations, the number of hip
fracturesisexpectedtoexceed500,000intheUnited
States1and7to21millionworldwideby2050.2
Mortality associated with hip fracture is reported

tobe5–10%within30days(short-term)and12–37%
withinoneyear(mid-term)aftersurgery.1–4TheRoyal
College of Physicians’ guidelines recommend that
surgery be performedwithin 24 hr after admission5
because early (vs late) surgical repair is believed to
be associated with increased survival; decreased risk
of infection, venous thromboembolism or decubitus
ulceration; shorter hospital stay; and fewer costs.
However,arecent literaturereview6yieldedconflict-
ing resultson theassociationbetweenmortality and
timingofsurgicalrepair.Randomizedcontrolledtrials
wouldprovidethebestevidenceoftheeffectofsurgi-
caltimingonmortality.Nonetheless,therehavebeen
nosuchrandomizedcontrolledtrials,andsuchtrials
areunlikely tobe initiated in the future.Given that
surgical repair is now themainstay of treatment for
hipfracture,2,4arbitrarydelayoftreatmentcanbecon-
sideredunethical.Therefore,publishedobservational
studiesremainthebestevidencecurrentlyavailable.
Typically, the timing of surgery is decided on

the basis of several factors including the patient’s
pre-existing medical condition, the orthopedist’s
preference, and availability of the operating room.4

Anesthesiologistsalsoplayanimportantroleinpriori-
tizingpatientsonthesurgicalwaitinglist.Theauthors
were therefore motivated to carry out a system-
aticreviewofpublishedprospectiveandretrospective
observationalstudiestodeterminewhetheroperative
delay increases themortality of elderly patientswith
hipfracture.

Methods
This systematic review was performed according to
thereportingguidelinesof theMOOSEStatement.7
We searched the literature for all studies that tested
the effect of surgical delay on mortality in patients
who underwent hip surgery. Studies were identi-
fied fromMEDLINE (1990 throughMarch 2007),
EMBASE (1990 through March 2007), CINAHL
(1990 through March 2007), and the Cochrane
Library (Issue 1, 2007). Only English language lit-
erature was included. The initial search terms were:
“timing of surgery (or operation),” “surgical (or
operative) delay,” “hip fracture”, “hip surgery,” and
variouscombinationsoftheaforementionedphrases.
A manual search of references listed in reports and
reviewswasalsoperformed.
The primary outcome was defined as all-cause

mortalityat30daysandatoneyear.Wefirstdefined
operativedelayas“surgerymorethan48hr(>48hr)
after admission.” If this cut-off timewas not incor-
poratedintothestudies,weusedothercut-offtimes
including24hrand72hr.
Our inclusion criteria were as follows: 1) the

studymusthavebeenprospectiveorretrospective;2)
dichotomousoutcomemeasures(from2×2contin-
gencytables)oroddsratioswith95%confidenceinter-
vals(CIs)wereavailableorcouldbederivedfromthe
publisheddata;3)thecut-offtimeforoperativedelay
was24hr,48hror72hr;4)30-day(short-term)or
one-year (mid-term)mortality couldbedetermined.
Ifonlyin-hospitalmortalitywaspresented,wesubsti-
tuteditforshort-termmortality.Whendichotomous
outcomeswerenotpresentedintheoriginalpaperin
usableform,attemptsweremadetoobtainadditional
datafromtheauthors.
Themethodologicalqualityoftheincludedstudies

was assessed by two independent investigators (T.S.
andZ.W.)byusingthechecklistforassessmentofthe
methodological quality of non-randomized studies
developed byDowns andBlack.8 Briefly, the check-
list,whichconsistsof27 items,evaluates thequality
of reporting, external validity, internal validity (bias
andconfounding),andpower.Onetofivepointswas
givenforeachcriterionthatwasmet,foramaximum
scoreof32andaminimumscoreof0.

Shigaetal.:SURGICALTIMINGANDMORTALITYINHIPFRACTURE 147



148 CANADIANJOURNALOFANESTHESIA

CANJANESTH55:3www.cja-jca.orgMarch,2008

The extracted information included the follow-
ing data: patient characteristics, country where the
study was performed, type of fracture, whether or
not recruitment involved consecutive patients, cut-
off time that defined operative delay, time at which
mortalitywasdetermined(e.g.,30daysoroneyear),
andmain reasons for theoperativedelay.Datawere
extractedbytwoindependentinvestigators(T.S.and
Z.W.).Disagreementsoruncertaintieswere resolved
byconsensus.Theeffectsizes[formeanage,percent-
ageoffemalepatients,oddsratio,andnumberneeded
to treat or harm (NNT or NNH)] were calculated
by means of the DerSimonian-Laird random-effects
model.9 The NNT or NNH is calculated by the
inverseoftheabsoluteriskdifferences.TheNNTor
NNHprovidesanestimateofthenumberofpatients
thatmustbesubjectedtooperativedelay toprevent
or cause one additional death.10 When a zero out-
come occurred in a dichotomous measure, 0.5 was
addedtoeachcelloftherespectivecontingencytable.
Homogeneityofeffectsizeacrosstrialswastestedby
theCochranQstatistic.
Weperformedmeta-regressionanalysis toexplore

the source of heterogeneity, if it existed.We tested
possible factors hypothesized for heterogeneity as
covariatesusingamixedmodel(random-effectmeta-
regressionmodel).11Testedfactors includedthecut-
off time for age, percentage of female patients, the
cut-offtimeforoperativedelay,andtheobservedrisk
ofdeathinthecontrolgroup(underlyingrisk).Each
effectsizewasweightedbytheinverseofeachstudy’s
variances using the weighted least squares method.
The univariate linear meta-regression model was as
follows:11

  Ti=ß0+ß1Xi+µi+ei,

where Ti is an estimate of effect size in the ith
study; ß0 is themodel intercept; ß1 is the regression
coefficient capturing the association between study
characteristics and effect sizes; Xi are coded charac-
teristics of studieshypothesized topredict the study
effectsize;µiistherandomeffectofstudyi;andeiis
theerrorestimatedintherandom-effectsmodel.
Toassessthepotentialforpublicationbias,afunnel

plot was constructed in which log odds ratios were
plottedagainstassociatedstandarderrors.Inaddition,
rankcorrelationbetweenstandardizedlog-oddsratios
andassociatedstandarderrorswasdeterminedbythe
Kendall correlation coefficient. Correlation between
thesamplesizeandoddsratiowouldbestrongifsmall
studieswithnullresultswerelesslikelythanothersto
be published.12 Significant correlation between the
samplesizeandtheoddsratiowouldnotexistinthe

absence of a publication bias. Statistical significance
for treatment effects was defined by P < 0.05; that
forheterogeneitywasdefinedbyP<0.1;andthatfor
publicationbiaswasdefinedbyP<0.1.Analyseswere
performedwithNumberCruncherStatisticalSystem
2004(NCSSStatisticalSystem,Kaysville,UT,USA)
andComprehensiveMeta-Analysisversion2(Biostat,
Inc.,Englewood,NJ,USA).

Results
After excluding 116 reports from the screening, we
identified 37 studies for further review (Figure 1).
Twenty-one of these were excluded, 13 with insuf-
ficientdataandeight thatdidnotmeetourcriteria.
Thus,fiveprospective13–17and11retrospectivestud-
ies5,6,18–26wereincludedinouranalysis.Onereport17
was excluded from the analysis of 30-day mortality
becauseofpossibleduplicationwithanotherstudy;13
butitwasincludedintheanalysisofone-yearmortal-
itybecausetheotherstudy13wasnotincludedinthis
analysis. Details of the selected trials are shown in
TableI.Thepooledestimateofmeanagewas80.8yr
(95%CI,80.0–81.6yr),andtheoverallpercentageof
femalepatientswas77.3%(95%CI,75.7–78.9%).The
medianqualityindexwas14(range:11–17).
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FIGURE1Meta-analysisflowchart.
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Thirteen trials5,6,13,15,16,19–26 (236,179 patients)
evaluated 30-day mortality in association with early
vs delayed surgery. Mortality occurred in 5,438 of
54,988 patients for whom surgery was delayed and
in12,580of181,191patientsforwhomsurgerywas
early.Delayedsurgeryincreasedmortalitysignificantly
(oddsratio=1.44,95%CI=1.33–1.55,P<0.001),
withheterogeneityamongtrials(CochranQstatistic=
26.4,Pforheterogeneity=0.009)(Figure2).
Nine trials6,14,17,18,20,22,23,25,26 (n = 93,391) evalu-

atedone-yearmortalitywithrespecttoearlyvsdelayed
surgery. Mortality occurred in 5,991 of 21,773
patients who underwent delayed surgery and in
16,547of71,618patientswhounderwentearlysur-
gery.Delayedsurgeryincreasedmortalitysignificantly

(oddsratio=1.33,95%CI=1.22–1.44,P<0.001),
withheterogeneityamongtrials(CochranQstatistic
=17.8,P forheterogeneity=0.02) (Figure3).The
NNHwas20(95%CI,17–25) for30-daymortality
and40(95%CI,31–56)forone-yearmortality.

Subgroupandsensitivityanalysis
Studiesweregroupedbydesign(prospectivevsretro-
spectivestudies)andanalyzedaccordingly.Theodds
ratiofor30-daymortalityinprospectivestudies13,15,16
was1.34(95%CI,0.94–1.92,CochranQstatistic=
3.03,P forheterogeneity=0.22),andthat inretro-
spectivestudies5,6,19–26was1.44(95%CI,1.33–1.56,
Cochran Q statistic = 23.3, P for heterogeneity =
0.006).Theoddsratioforone-yearmortalityinpro-

FIGURE2Forestplotofoddsratiosfortheinfluenceofoperativedelayon30-daymortality.Effectsizeswereestimated
accordingtostudydesign(prospectivevsretrospective)andoverall.Diamondsindicatepooledoddsratios.Horizontalline
foreachtrialdenotes95%confidenceinterval.Squaresrepresentpointestimates.Theareaofeachsquareisproportionalto
thesamplesize.†Indicatesthatthestudyusedacut-offof24hrfordelay,and††indicatesthatthestudyusedacut-offof
72hrfordelay.Allotherstudiesusedacut-offof48hrtodefineoperativedelay.n=numberofdeaths,N=totalnumber
ofpatientsineachgroup,CI=confidenceinterval.
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spective studies14,17 was 2.11 (95% CI, 1.46–3.04,
Cochran Q statistic = 0.037, P for heterogeneity =
0.85), and that in retrospective studies6,18,20,22,23,25,26
was1.33(95%CI,1.22–1.44,CochranQstatistic=
10.9,Pforheterogeneity=0.09).
The effect size in one large study5 was weighted

19% in a random-effectsmodel for30-daymortality
analysis; therefore, we excluded this study and cal-
culated the pooled odds ratio again to evaluate the
effects of this one large study on overall outcome.
Afterthestudy5wasexcluded,theoddsratiofor30-
daymortalitywas1.40(95%CI,1.31–1.49,Cochran
Qstatistic=13.1,P forheterogeneity=0.29), indi-
catinglittleeffectoftheonelargestudyontheoverall
oddsratio.

Given that studies varied in terms of the cut-off
timefordelay(e.g.,24,48,72hr),studieswithcut-
off times of 24, 48 and 72 hr were combined in a
separateanalysis.Theoddsratiofor30-daymortality
inonestudyinwhichthecut-offwas24hr19was1.56
(95%CI,1.27–1.91),andthatforone-yearmortality
in one study18 was 1.45 (95% CI, 0.57–3.72). The
oddsratiofor30-daymortalityin11studiesthatused
acut-offtimeof48hr5,6,13,16,20–26was1.41(95%CI,
1.29–1.54,CochranQstatistic=26.2,Pforhetero-
geneity=0.003), and that forone-yearmortality in
seven studies6,17,20,22,23,25,26was 1.32 (95%CI, 1.21–
1.43,CochranQstatistic=16.0,Pforheterogeneity
=0.013).Theoddsratiofor30-daymortalityinone
study15thatusedacut-offof72hrwas1.56(95%CI,

FIGURE3Forestplotofoddsratiosfortheimpactofoperativedelayonone-yearmortality.Effectsizeswereestimated
accordingtostudydesign(prospectivevsretrospective)andoverall.Diamondsindicatethepooledoddsratios.Horizontal
lineforeachtrialdenotes95%confidenceintervals.Squaresrepresentpointestimates.Theareaofeachsquareispropor-
tionaltothesamplesize.†Indicatesthatthestudyusedacut-offof24hrfordelay,and††indicatesthatthestudyused
acut-offof72hrfordelay.Allotherstudiesusedacut-offof48hrtodefineoperativedelay.n=numberofdeaths,N=
totalnumberofpatientsineachgroup,CI=confidenceinterval.
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1.24–1.96), and that for one-year mortality in one
study14was2.0(95%CI,1.06–3.78).
Six retrospective studies5,6,19,22–24 computed an

adjusted odds ratio for 30-day mortality; and two
retrospective studies20,23 computed an adjusted odds
ratioforone-yearmortalitybymeansofamultivariate
logisticregressionmodelormultivariateCoxpropor-
tional hazards model. Therefore, we combined the
adjustedoddsratiosfor30-dayandone-yearmortal-
ity; and we compared these values with the unad-
justed(crude)oddsratios.Theadjustedoddsratiofor
30-daymortality associatedwithoperativedelaywas
1.42 (95%CI, 1.36–1.47,P<0.001,n =189,869,
CochranQ=0.49,Pforheterogeneity=0.91).The
adjustedodds ratio forone-yearmortality associated
withoperativedelaywas1.27(95%CI,1.12–1.44,P
<0.001,n=57,966,CochranQ=0.14,P forhet-
erogeneity=0.70).Onlyslightlyreducedoddsratios
for 30-day and one-year mortality were found, but
the differences in values were significant. Thus, the
treatmenteffectsdidnotappear tobe influencedby
thedifferencebetweenunadjustedandadjustedodds
ratiosfor30-dayandone-yearmortality.

Meta-regressionanalysis
The results of meta-regression analysis against all
covariatesavailableareshowninTableII.Nocovari-
atecouldaccountforheterogeneityexceptunderlying
riskvsone-yearmortalityandagevsone-yearmortal-
ity.Anegativeassociationwasfoundbetweenunderly-
ingriskorageandone-yearmortality,indicatingthat
effectsizedecreaseswithincreasingunderlyingriskor
increasing age in the control group.TheQ statistic
ofthemodelforunderlyingriskvsone-yearmortality
was9.68,whereastheresidualQstatisticwas16.22.
TheQstatisticofthemodelforagevsone-yearmor-
tality was 4.36, whereas the residualQ statistic was
8.08.Thesevaluessuggestthatheterogeneitycanbe

partially explained by these covariates, but residual
heterogeneityremains.

Reasonsforthedelay
Fivestudies13,14,16,17,19examinedthereasonsforopera-
tivedelay.Typicalreasonsincludedunavailabilityofan
operating room; unavailability of the surgeon, anes-
thesiologistornursingstaff;andinvestigationintothe
patient’spreoperativemedicalcondition(TableI).

Publicationbias
The funnel plotwas symmetric, confirmedby a sig-
nificant Kendall correlation coefficient of -0.03 for
30-daymortality(P=0.90)andof0.28forone-year
mortality(P=0.30), indicatingthatpublicationbias
wasunlikely.

Discussion
Wefoundthatoperativedelayofmorethan24–72hr
fromthetimeofadmissionmayincreasetheoddsof
30-dayall-causemortalityby44%(95%CI,33–55%),
andofone-yearall-causemortalityby33%(95%CI,
22–44%).Whenacut-offof48hr fromthe timeof
admissionisusedtodefineoperativedelay,operative
delaymay increase the odds of 30-daymortality by
41% (95%CI,29–54), andofone-yearmortalityby
32%(95%CI,21–43%).TheNNHforoperativedelay
tocauseonedeathwas40(95%CI,31–56)at30days
and20(95%CI,17–25)atoneyear.Thismeansthat
40patients subjectedtooperativedelayarerequired
tocauseoneadditionaldeathwithin30days;andthat
20suchpatientsarerequiredtocauseoneadditional
deathwithinoneyear.Inotherwords,forevery1,000
patientswhoundergodelayedsurgeryinsteadofearly
surgery,therewouldbeapproximately25moredeaths
within30daysafteradmissionandapproximately49
moredeathswithinoneyearafteradmission.

TABLEIIMeta-regressionanalysis

 Covariates Regressioncoefficient SE 95%CIforcoefficient Pvalue

30-daymortality Cut-offtime -0.0003 0.004 -0.008-0.0079 0.95
 Underlyingrisk -0.005 0.011 -0.044 0.66
 Age 0.01 0.03 -0.04-0.06 0.66
 %offemale -0.0005 0.01 -0.03-0.03 0.96
    
1-yearmortality Cut-offtime 0.001 0.011 -0.012-0.033 0.36
 Underlyingrisk -0.019 0.006 -0.03--0.007 0.0019
 Age -0.1 0.05 -0.20--0.006 0.037
 %offemale 0.013 0.02 -0.02-0.04 0.36
SE=standarderror;CI=confidenceinterval.
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Who will benefit the most from early surgery?
Results of ourmeta-regression analysis indicate that
patientswithlowbaselinerisk(inthiscase,underlying
riskofdeathwithinoneyear)andyoungpatientsare
at high risk of all-causemortality. Thismay suggest
that unnecessary delay of surgery is harmful, espe-
ciallyforpatientsatlowriskorthosewhoareyoung.
In contrast, patients at high baseline risk and older
patientswillnotbenefit somuch fromearly surgery
intermsofoneyearoutcome.Wefoundasignificant
associationbetweenunderlying riskor age andone-
yearmortality,butnotbetweenunderlyingriskorage
and30-daymortality.Aplausibleexplanation is that
the risk of deathoutweighs the benefit of early sur-
gery.Thisactualitybecomesmoreevidentatoneyear,
ratherthanat30days,becausechroniccomorbidities
progressinolderpatientsathighrisk.
What are the main reasons for operative delay?

According to the data we obtained, the reasons for
operativedelaycanbeclassifiedasmedical-relatedor
system-related.Oroszetal.27classifiedthereasonsfor
delayofsurgeryasfollows:waitingforroutinemedical
consultationorclearance,unavailabilityofanoperat-
ing room or surgeon, waiting for family discussion,
waitingforlaboratoryresults,waitingforstabilization
ofamedicalproblem,admission too late in theday,
andothers.Delayrelatedtostabilizationofcomorbid-
itiesmaybeinevitableinsomepatients.Forinstance,
a patient with poorly controlled diabetes mellitus
uponadmissionrequirescorrectionofthebloodsugar
level before surgery, which generally takes a certain
amountof time.Failure to control diabetesmellitus
before surgerymay increase the riskofperioperative
complications.However,delaysrelatedtoscheduling
problemscanbepreventedtosomeextent.Although
shortening the time between admission and surgery
isacomplex issue inmost facilities,anesthesiologists
mustkeep inmind thatanunduedelaymightcom-
promisethesurgicalbenefit.
Somemay argue that operative delay itself is not

responsible formortality.Patients forwhom surgery
wasdelayedcouldhavebeensickeronadmissionthan
those forwhom itwas not. Such patientsmay have
required more preoperative examinations to stabi-
lize their medical condition, and such patients may
havebeenmorelikelytodie.Statistically,thisimplies
that operative delay may be a confounding factor
rather than an independent factor affecting survival.
Controversy regardingthisproblemcontinues;how-
ever,mostretrospectivestudiesincludedinouranaly-
sismade an adjustment for preoperative risk factors.
A significant influenceofoperativedelayonmortal-
itywasfoundinourmeta-analysis,evenafteradjust-

mentwasmadeforconfoundingpreoperativefactors.
Therefore,weassumethattheeffectofconfounding
factorswasminimizedinourmeta-analysis.
Ourmeta-analysisshowedthatthemeanage,80.8

yr;thepercentageoffemalepatients,77.3%;andthe
30-day andone-year baseline risk of elderly patients
who underwent early surgery for hip fracture, 7%
and23%,respectively,liewithinthelimitsreportedin
previousreviews.2–4Thus,theexternalvalidityofour
meta-analysisislikelytobemaintained.Furthermore,
publicationbiaswasnotfoundintermsofcrudeodds
ratios for 30-day and one-year mortality. Despite
these strengths, certain aspects limited our find-
ings.For instance,heterogeneitywas found interms
of odds ratios for 30-day and one-year mortality.
Althoughsomeheterogeneitywaspartiallyexplained
by underlying risk and age, residual heterogeneity
exists.Inaddition,therearealwaysproblemsspecific
toobservationalstudies.Thestudiesweselectedhave
apoorormoderatequalityscoreindex,whichmeans
that poor methodological quality of observational
studiesmaylimittheconclusions.Someexpertssay28
thatmeta-analysisofobservationalstudiesisproneto
confounding or to selection bias. Potential residual
confounding cannot be completely eliminated, even
if adjustments are made for confounding factors by
usingmultivariatestatisticalmodels.Wereiteratethat
randomized controlled trials would be ideal but are
notreallyfeasible.
Inconclusion,operativedelayofmorethan48hr

isassociatedwithincreasedshort-termandmid-term
mortality in elderly patients with hip fracture. Early
surgery is associated with an increased benefit in
patientsatlowriskorthosewhoareyoung.Potential
residual confounding factors inobservational studies
may limit definitive conclusions. Although routine
surgerywithin48hrafteradmissionishardtoachieve
inmostfacilities,anesthesiologistsmustbeawarethat
unduedelaymaybeharmfultohipfracturepatients,
especiallythoseatlowriskorthosewhoareyoung.
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