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Abstract. To examine longitudinal change in health-
related quality of life (HRQoL) following hip fracture in
elderly subjects, 32 patients with hip fractures and 29
sex-matched non-fracture control subjects (mean ± SD
age 82 ± 8 and 86 ± 6 years respectively) were enrolled
in a prospective, case–control study. Fracture subjects
completed a generic questionnaire, Short Form 36 (SF-
36), and a disease-targeted measure, the revised
Osteoporosis Assessment Questionnaire (OPAQ2), on
two separate occasions, within 1 week of fracture and
12–15 weeks after fracture. Controls completed both
questionnaires on two occasions 12 weeks apart. SF-36
scores were significantly correlated with OPAQ2 in
comparable domains of Physical Function (r = 0.76),
General Health (r = 0.70) and Mental Health/Tension
(r = 0.86). Control subjects had stable scores with the
OPAQ2 and SF-36. At 3 months after fracture there was
a significant reduction in HRQoL in the SF-36 domains
Physical Function (–51%), Vitality (–24%) and Social
Function (–26%) and in the OPAQ2 domains Physical
Function (–20%), Social Activity (–49%) and General
Health (–24%). Hip fracture patients thus had a lower
baseline HRQoL and experienced a significant deteriora-
tion in HRQoL after hip fracture on both the SF-36 and
OPAQ2. HRQoL should be part of a comprehensive
assessment of the costs of osteoporosis including
fracture-associated morbidity.
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Introduction

Hip fracture is perhaps the most dramatic consequence
of osteoporosis in the elderly, as it is associated with
excess mortality of 5–20% [1,2] and morbidity that
usually results in costly hospital and lengthy rehabilita-
tion procedures [3] in which quality of life (QoL) may be
affected. However, the impact of hip fractures on QoL is
not well established, even though it is believed that
physical, psychological and social functions are affected
to varying degrees [4,5]. Past studies on vertebral
fracture subjects [6–8] have demonstrated lower QoL
than in nonfracture subjects; however, the magnitude of
change before and after hip fracture is unclear and can
only be addressed by longitudinal studies.

QoL is a multidimensional variable, reflecting
physical, social and psychological wellbeing, which is
influenced by political, cultural, economic and spiritual
viewpoints. Health-related QoL (HRQoL) questionnaires
aim to assess changes in QoL incurred as a result of
illness or treatment. Issues relating to validity, reliability
and responsiveness of HRQoL measures remain to be
investigated.

Recently a number of osteoporosis-targeted ques-
tionnaires have been developed to assess HRQoL
changes resulting from this disease [9,10]. The
Osteoporosis Quality of Life Questionnaire (OQLQ)
[11] was developed to assess the HRQoL of women with
vertebral fractures resulting from osteoporosis. The
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Osteoporosis Functional Disability Questionnaire
(OFDQ) was developedto assessdisability and pain
among patientswith vertebral fracturesdue to osteo-
porosis.It hasbeenshownto be reliable, however,its
validity has not been tested outside a rehabilitation
intervention trial [12]. Recently the Quality of Life
Questionnaireof the EuropeanFoundationfor Osteo-
porosis(QualEFFO)[13] hasbeendevelopedto assess
HRQoL in Europeanpatientswith establishedvertebral
osteoporosis.This questionnaireis currentlyundergoing
extensive reliability and validity testing. Finally, the
OsteoporosisAssessmentQuestionnaire(OPAQ2) [14]
is a comprehensivedisease-targetedquestionnairebased
on the Arthritis Impact MeasurementScales Health
Status Questionnaire2 (AIMS2) [15] that has good
reliability andinternalconsistency[16].

Sincethe OPAQ2wasdesignedto assessHRQoL in
all types of osteoporoticpatients, it was selectedto
assessthe changein HRQoL following hip fracture in
the presentstudy.The SF-36questionnaireis a generic
questionnairethat has been comprehensivelyverified
[17]. It has been employedto comparesubjectsboth
within and acrossdiseasesand has gainedwidespread
useover recentyearsdueto its practicalitywith respect
to reducedrespondentburden(muchshorterto complete
than pastgenericquestionnaires)and reducedadminis-
trative burden (can be self-administered in most
circumstances).It is widely usedin generalpopulation
studies,clinical trials andmethodologicstudies.

The aims of the presentstudy were to (i) assess
changesin HRQoL following hip fractureusingboththe
SF-36andOPAQ2questionnaires,and(ii) comparethe
sensitivity betweenthe two questionnairesin fracture
subjects.

Materi als and Methods

Subjects

Thirty-two hip fracturepatientswererecruitedfrom two
public hospitals in the Sydney metropolitan area.
Inclusion criteria included low-trauma hip fracture,
either sex, and date of birth prior to 1935. Exclusion
criteria included languageor cognitive difficulties and
hip fracture due to metastaticcanceror major trauma
(e.g., motor vehicle accidents).History of previous
fractures, concomitantconditions and smoking status
were identified from hospital records. Coexisting
conditions were grouped into major (arthritis, back
problems,cancer,stroke,heartdiseaseanddiabetes)and
minor (asthmaor hypertension)categoriesassuggested
by theNationalHealthSurvey[18], reflectingthedegree
to which thecoexistingconditionhasbeendemonstrated
to affect HRQoL profiles. All patientscompletedboth
theSF-36andOPAQ2within 1 weekof their admission
and again at 12–15 weeksafter fracture. For baseline
data,patientswere askedto provide information about
their HRQoL prior to their fractures.The sametrained
interviewer administered the questionnairesand the

order of their delivery was randomized.All patients
werebornprior to 1935andonly thosecapableof giving
informed consent were invited to participate. Three
fracture patientsdid not completequestionnairesat 3
month follow-up due respectivelyto death(1), lack of
interest (1) and no forwarding address(1). The first
patientwasassignedthelowestpossiblescore.Theother
2 patientswere omitted from follow-up analysis[19].
This study was approvedby the St Vincent’s Hospital
EthicsCommittee.

Twenty nine control subjectsof similar age(matched
within four yearsof dateof birth) to fracturepatientsand
matchedfor sex were selectedfrom participantsin the
DubboOsteoporosisEpidemiologyStudy(DOES)[20].
All control subjectscompletedthe SF-36 and OPAQ2
questionnairesat baseline and were followed up 3
months later. Two trained nurses administered the
questionnaires.Subjects with cognitive or language
difficulties were excludedand information concerning
previous fractures, current coexisting conditions and
smoking statuswere recodedat baseline.Two control
subjectsdid not completethe questionnairedue to lack
of a forwardingaddress.

Questionnaires

The SF-36 questionnaire comprises 36 questions
(referredto as items); eachitem hasbetweentwo and
six responseoptions, assessingeight distinct health
conceptsor domains (Table 1). One additional item
measuresself-reportedhealthtransition.The SF-36has
beenfoundto bereliableby bothself-administrationand
interview techniques,and takes about 5–15 min to
complete.

The OPAQ2 is a revisedversionof OPAQ, a novel
disease-targetedquestionnaire designed to assess
HRQoL in all types of osteoporoticpatients.OPAQ2
comprises67 items, grouped into 14 different health
state scales (Table 1). Each health scale comprises
betweenoneandsevenitemswith five responseoptions
(Likert scales:e.g.,0 = ‘all days’ to 4 = ‘no days’).The
14 scalescan be groupedinto sevenmeaningfulhealth
domainsfor scoringpurposes[16]. Internal consistency
as assessedby Cronbach’s alpha for OPAQ ranged
between 0.72 and 0.92 [16]. The OPAQ2 can be
administeredusingeither interview or self-administered
techniques,with most elderly people requiring 20–30
min to answerall questions.

StatisticalAnalysis

Statisticalanalysisbeganwith thefollowing reductionof
data. For the SF-36, items within each domain were
coded,scoredandsummedto derivethe sevendifferent
domains,then transformedinto a 1–100scalewhere0
indicatedthe worst possibleHRQoL and 100, the best
[17]. For the OPAQ2,responseswerestandardisedinto
identical units and ranges(0–100), then classifiedinto
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thesevendomains.As domainscoresareordinal,a rank
correlationmethod(Spearman’s)wasusedto determine
the relationshipbetweenSF-36 and OPAQ2 domains
recordedby fracturepatientsat baseline.

Fractureand nonfracturegroups were comparedat
baseline for each SF-36 and OPAQ2 domain using
Student’sunpairedt-tests.Within eachgroup,thechange
between baseline and follow-up was tested by the
Student’spairedt-test.

To assessthe sensitivity of the two questionnaires,a
standardizedresponsemean(SRM) [21] wascalculated
for eachdomain,asthemeanchangein scoredividedby
its standarddeviation.A higher SRM indicatesgreater
changerelativeto its variability. Confidenceintervalsfor
SRMs were calculatedusing the jackknife technique
describedby Liang et al. [21].

Statistical issuesconcerningmissing data in long-
itudinal studiesinvolving multiple follow-up pointshave
not beenadequatelyaddressedin the literature. When
non-collection of follow-up data is unrelated to the

subject’s HRQoL (e.g., no forwarding address),it is
reasonablefor the data to be considered‘missing at
random’, and thus the subjectomitted from follow-up
analysis[19]. However,whenmissingdataresultsfrom
death or diseaseprogression,it should be classified
‘nonrandomlymissing’ and ideally assessedto reduce
potentialpositivebiasin HRQoL. Standardprotocol for
nonrandommissingdatais not well established.In this
study,of the12missingdatapoints,11wereclassifiedas
randomlymissingandthesesubjectswereomittedfrom
follow-up analysis.The nonrandommissingdata point
wasdueto deathfollowing fractureandthis subjectwas
assignedthe lowestpossiblescoreacrossall domains.

All statistical analyseswere performed using the
Statistical Analysis System(SAS/STAT user’s guides,
SAS Institute,Cary, NC).

Results

Subjects

The 32 hip fracture patients who volunteered to
participatewere 69% (n = 22) female,had a length of
hospitalstayof 14 ± 7 days(mean± SD) andwereaged
82 ± 8 yearsat the time of fracture. Control subjects
were72% female(n = 21) andon average4 yearsolder
thantheir fracturecounterparts(meanage86 ± 6 years)
(Table2). OPAQ2self-ratedhealthquestionsfound that
68% of fracture patientsreportedtheir health prior to
fractureasgoodor better,and62% reportedno change
in health during the previous 12 months. In contrast,
96%of controlsubjectsratedtheir currenthealthasgood
and 63% reported no change in health during the
previous12 months.At baseline,meanscoresreported
by fracture patients were lower than controls for all
domainsin both the SF-36andOPAQ2(Fig. 1). These
differenceswere statisticallysignificant in all domains,

Table 1. Domainsandscaleswithin SF-36andOPAQ2

SF-36 OPAQ2

HEALTH DOMAINS
Physical Function (10)a Physical

Walking/bending (7)
Standing/sitting (3)
Dressing/reaching (3)
Householdtasks (4)
Transfers (4)

Role Physical (4)a Work (1)
Symptoms

Bodily Pain (2)a Backpain (4)
Vitality (4)a Fatigue (2)
General Health (5)a Generalhealth (1)

Social Support (2)
Social Function (2)a Social Activity (3)

Psychological
Fear of falls (5)
Independence (3)

Role Emotional (3) Body Image (3)
Mental Health (5)a Tension (5)

OTHER DOMAINS
Health Transition (1)a Health transition (1)

Overall transition (1)
Overall QoL (1)
Reasonsfor QoL change (1)
Current living situation (1)

SUMMARY SCORES
8 independentscores 7 dependentscores Total score

Domainsarebolded andsubscalesitalicized. Thenumberof itemsin
eachdomainor subscaleis shownin parentheses.
For easeof comparisonin this andothertablesandfigures,SF-36and
OPAQ2 domain scoresare displayed in order, according to their
ability to discriminatephysical morbidity (PhysicalFunction, Role
PhysicalandBodily Pain)throughto psychologicalmorbidity (Social
Function, Role Emotional and Mental). The General Health and
Vitality domainsaredisplayedcentrallyasthey correlatemoderately
with both PhysicalandPsychologicaldomainsin earlier studies.
Scoringfor bothquestionnairesinvolved unweightedsumof itemsin
domains,transformedto 0–100range.Thehigherthescorethebetter
the HRQoL.
aItemswhich addresssimilar domainsin SF-36andOPAQ2.

Table 2. Physical and lifestyle characteristicsof control subjects
recruitedfrom DOES

Fracture
patients

Control
subjects

(n = 32) (n = 29)

Women(%) 22 (69) 21 (72)
Meanage± SD in years(range) 82 ± 8 (68–97) 86 ± 6 (68–98)
% with previousfractures 28 18
% with seriouscoexisting

conditionsa
59 59

% with moderatecoexisting
conditionsb

28 30

% currentlysmoking 20 –
Generalhealth 68 96
(% subjectsresponding‘good’

or better)
Health transitionover past

12 months
62 63

(% subjectsresponding‘no change’)

DOES, DubboOsteoporosisEpidemiologyStudy,Australia.
aArthritis, backproblems,cancer,stroke,heartdiseaseor diabetes.
bAsthmaor hypertension.
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except for SF-36 Body Pain and Vitality and OPAQ2
Social Activity, Symptoms,GeneralHealth and Body
Image.

RelationshipBetweenthe SF-36and OPAQ2

At baseline, the SF-36 domains such as Physical
Function, Role Physical and Bodily Pain were all
significantly correlatedwith OPAQ2 Physical(r = 0.76,

0.51 and 0.58, respectively; Table 3). These SF-36
physicaldomainsalsodemonstratedmoderateto strong
correlationwith OPAQ2GeneralHealth,Psychological
and Tension(0.34–0.62). SF-36 GeneralHealth corre-
latedwell with OPAQ2GeneralHealth(r = 0.70).SF-36
Vitality wascorrelatedwith all OPAQ2domainsexcept
Social Activity and Social Support(0.36–0.64).SF-36
psychologicaldomains(SocialFunction,RoleEmotional
and Mental Health) correlatedwith OPAQ2 Psycholo-
gical and Level of Tension (0.34–0.86).SF-36 Role

Fig. 1. MeanabsoluteSF-36andOPAQ2scoresat baselineand3 monthsafter hip fracture,reportedby fracturepatients(A) andcontrols(B).
*p50.05betweenbaselineandthe 3 monthassessment.

Table 3. CorrelationbetweenSF-36andOPAQ2domainsandhealthscales

SF-36Physical SF-36Generalhealth SF-36Psychological

Physical Role Bodily General Vitality Social Role Mental
Function Physical Pain Health Function Emotional Health

OPAQ2
Physical 0.76c 0.51c 0.58c 0.47b 0.61c 0.49c 0.53c 0.61c

SocialActivity 0.60c 0.14 0.17 0.12 0.18 0.24a 0.06 0.26a

Symptoms 0.31a 0.47c 0.63c 0.38b 0.58c 0.30b 0.53c 0.64c

GeneralHealth 0.51c 0.37b 0.54c 0.70c 0.36b 0.21 0.28a 0.43c

Body Image 0.19 0.44c 0.36b 0.23 0.55c 0.29a 0.17 0.29a

SocialSupport 0.13 0.13 0.08 –0.00 0.10 0.18 0.34b 0.19
Psychological 0.62c 0.50c 0.41c 0.30a 0.64c 0.39b 0.53c 0.59c

Tension 0.34b 0.51c 0.50c 0.43c 0.53c 0.34b 0.69c 0.86c

a0.015p 50.05; b0.0015p 50.01; cp 50.001(highly significantanddisplayedin bold).
Valuesarecorrelationcoefficients(Spearman’srank correlation).

Deteriorationin Quality of Life Following Hip Fracture 463



Emotional and Mental Health also had significant
correlations with OPAQ2 Physical and Symptoms
(0.53–0.64). Correlations between the SF-36 and
OPAQ2 for control subjects were generally weaker
thanfor fracturepatients(range:r =70.15 to 0.73).

Changesin HRQoL Following Hip Fracture

Among hip fracture patients there was a significant
reduction in Physical Function (51%; p50.0003),
Vitality (24%; p50.02) and Social Function (26%;
p50.01) (as assessedby the SF-36)at 3 monthsafter
fracture(Fig. 1A). In this group of patients,significant
decreasesin Physical(20%; p50.001),Social Activity
(49%; p50.0001)and GeneralHealth (24%; p50.01)
were also observedusing the OPAQ2 (Fig. 1A). In
addition, the OPAQ2 recordeddecreasesfor domains
Body Image(11%),Psychological(17%)andSymptoms
(10%), with the decreasesreportedin the former two
domainsapproachingsignificance(p= 0.06andp= 0.07,
respectively).Thesechangeswere unaffectedwhen the
deceasedpatient was excluded from the analyses.
Among the controls, no significant differences were
reportedbetweenthe baselineand 3 month data (Fig.
1B), with the exceptionof SF-36GeneralHealth (11%
decrease;p50.01). Comparedwith the controls, hip
fracture subjectsexperiencedsignificantly greater re-
duction in physicalandsocialareas(by both the SF-36
andOPAQ2).

Sensitivityof the SF-36and OPAQ2

With respect to the magnitudeof size effects, SRM
coefficientsof 0.2 are consideredsmall, 0.5 moderate
and0.8 or greater,large [22]. Among fracturesubjects,
moderateto largesizeeffectsweredemonstratedfor SF-
36’s Physical Function and OPAQ2’s Physical (–0.72
and –0.80, respectively;Table 4). However,for Social

Function the SF-36 score was less sensitive than the
OPAQ2’sSocialActivity. In otherdomains,suchaspain
and psychological domains, no significant difference
betweenthe two questionnaireswasfound.Variancesin
SRMs estimatedwith the jackknife method indicated
considerableoverlappingof 95% confidenceintervals
acrosscomparabledomains(Table4).

Discussion

Osteoporosis,with its ultimate consequenceof fracture,
is not surprisinglyassociatedwith a deteriorationin role
functioning and physical ability [23]. However, the
psychological consequencesof hip fracture have not
beenwell established.This studysuggeststhat subjects
with hip fractureexperiencea significantdeteriorationin
generalhealth,psychologicalwellbeingandbodyimage,
in addition to impairedphysicalandsocial functioning.

Following hip fracture, significant decreasesin
HRQoL were reported across domains relating to
physical and social functions, and OPAQ2 General
Health, Body Image and Psychologicaldomains.The
strongcorrelationestablishedbetweenPhysicalFunction
andSocialActivity scores(r = 0.6,p50.001;seeTable
3) suggeststhatdeclinesin bodyfunctionmaycontribute
to increased social isolation. Physical limitations
resultingfrom fracturemay well restrict social activity
but decreasedphysical function may also contributeto
lower self-esteem(Psychological) and hence poorer
perceptionof Body Image,which in turn mayresultin a
reduceddesire to be seenin public. Control subjects
demonstratedlittle changeover a 3 monthperiod (with
the exceptionof SF-36GeneralHealth,whereHRQoL
decreasedsignificantly).

To ourknowledgethis is thefirst reportof bodyimage
changesin patientswith hip fracture.Additionally, the
perception of significantly decreasedGeneral Health
shownby theOPAQ2(p = 0.01;Fig. 1) with theknown
morbidity and mortality of hip fracture is noteworthy.

Table 4. Quality of life changesassessedby SF-36andOPAQ2

Domain Pre-fracture Post-fracture Changein Standardized
scorea scorea scoresa responsemeanb

Physical
SF-36(PhysicalFunction) 45.5± 29.4 22.5± 19.7 –23.0± 32.0 –0.72[–1.11,–0.18]
OPAQ2(Physical) 74.6± 18.3 59.9± 19.0 –14.7± 18.3 –0.80[–1.23,–0.35]

Pain
SF-36(Bodily Pain) 74.9± 26.8 68.7± 26.9 –6.2± 29.1 –0.21[–0.43,0.20]
OPAQ2(Back Pain) 70.2± 27.3 65.0± 32.9 –5.2± 27.7 –0.19[–0.43,0.23]

Social
SF-36(SocialFunction) 83.8± 24.4 62.1± 40.1 –21.7± 37.7 –0.57[–0.91,–0.20]
OPAQ2(SocialActivity) 46.4± 23.2 23.9± 15.1 –22.5± 21.8 –1.03[–1.54,–0.33]

Psychological
SF-36(Mental Health) 70.5± 22.8 68.8± 24.0 –1.7± 18.4 –0.09[–0.22,0.27]
OPAQ2(Tension) 65.2± 25.2 63.7± 28.5 –1.5± 24.8 –0.06[–0.22,0.34]

aValuesareshownasmeansandstandarddeviations.
bStandardizedresponsemeans,calculatedas the meanchangedivided by its standarddeviation,are shownwith 95% confidenceintervals in
brackets.
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The presentfindingsimply that HRQoL canandshould
be assessedas an efficacy endpoint, along with
establishedclinical endpoints in antifracture clinical
trials.

Severalstudieshaveassessedtheeffectof hip fracture
on functional status,[5] but most focus on identifying
predictors of functional recovery after hip fracture
[4,24,25]. None of thesestudiesemployedcomprehen-
sive generic SF-36 or disease-targetedquestionnaires
suchas the OPAQ2 to assessfunctional recovery,and
few usedcontrolgroups.Thesestudiesreportsignificant
decreasesin physicalfunction(mostcommonlyassessed
through Activities of Daily Living (ADL) and Instru-
mental Activities of Daily Living) [5] and social
function after hip fracture, supportingthe findings of
the presentstudy.Wolinsky et al. [5] demonstratedthat
following hip fracture,subjectsrecordeda significantly
increasednumberof difficulties in both basicADL and
householdADL. TheHRQoL questionnairesusedin this
studyvalidatedthesefindings.In theOPAQ2,changesin
physicalfunctionweremirroredby changesin Dressing/
Reachingand HouseholdTasks, and social function by
changesin Social Supportand Social Activity. This is
consistentwith other studies,which have found that
psychologicalfactors have an impact on hip fracture
recovery[26].

Similar SRMs to those demonstratedin this study
have also beenreportedin previousstudies[21,27,28]
comparingsize effects before and after knee and hip
arthroplasty.Little difference was found betweenthe
sensitivityof shortand long form questionnairesacross
variousdomainsin thesestudies.

TheSF-36andOPAQ2questionnairesselectedfor use
in thisstudyprovideacomprehensiverangeof datafrom
which to assesstheimpactof hip fractureon all domains
encompassingHRQoL. Both questionnaireshavea low
respondentburden(in particulartheSF-36)andareeasy
to administerand score. Such questionnairesmay be
moredesirablethanpreviouslyusedmethodologiesthat
employseveralspecifictools targetingindividual health
domains. Additionally, although longer, the disease-
targetedOPAQ2 appearsto be more sensitivethan the
SF-36whenassessingosteoporotichip fracturepatients
for social function.

Some potential limitations should be taken into
account in interpreting the presentfindings. Although
the studywaslongitudinal,the baselineassessmentwas
made1 weekafter fracturewith patientsaskedto assess
their ‘pre-fracture’status.Secondly,thestudywasbased
on a relatively small numberof fracturepatients,which
reducedits ability to discriminatebetweendifferencesin
SRMs. Thirdly, although the controls subjects were
selectedby dateof birth theywere4 yearsolderthanthe
hip fracture patients.It would be expectedthis would
biasagainstfinding a significantdifferencebut, despite
their olderage,baselineHRQoLwassignificantlyhigher
than that of hip fracturepatientsacrossall domainsof
both the SF-36and OPAQ2,suggestingthe differences
seenare indeedclinically important.

In summary,the presentstudy’s resultshavedemon-
stratedthathip fracturepatientsin the12–15weeksafter
fracture,experiencea rapid andsignificantdeterioration
in HRQoL.Both theSF-36andtheOPAQ2wereableto
measurethese changes.Assessmentof the morbidity
associatedwith osteoporoticfractures is essentialfor
both cliniciansdevelopingeffective treatmentstrategies
and administratorsevaluating their cost effectiveness.
HRQoL shouldbe part of a comprehensiveassessment
of thecostsof osteoporosisincludingfracture-associated
morbidity.
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