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Abstract. Vertebral fractures may be minor or lead to ability, internal consistency and the capacity to
pain, decreased physical function, immobility, socialdiscriminate between patients with vertebral fractures
isolation and depression, which together contribute t@nd controls. Comparison with the SF-36 was performed
quality of life. A Working Party of the European within similar domains by conditional logistic regression
Foundation for Osteoporosis has developed a specfiand by receiver operating characteristic (ROC) curves.
gquestionnaire for patients with vertebral fractures. ThisThe repeatability of QUALEFFO was good (kappa
questionnaire, QUALEFFO, includes questions in thestatistics 0.54—0.90) and 26 of 41 questions had a kappa
domains pain, physical function, social function, generakcore >0.70. The internal consistency of the five
health perception and mental function. QUALEFFO wasdomains was adequate, with Crohnbachround 0.80.
validated in a multicenter study in seven countries. TheAll except five questions discriminated significantly
study was done in 159 patients aged 55-80 years withetween patients and controls. The median scores of
clinical osteoporosis, i.e., back pain and other complaintQUALEFFO were significantly higher in patients with
with at least one vertebral fracture and lumbar bonevertebral fractures than in controls in all five domain
mineral densityT-score <-1. Patients with a recent (p<0.001), which is consistent with decreased quality of
vertebral fracture were excluded because of unstabléfe in patients with osteoporosis. Spinal radiographs
disease. Controls were age- and sex-matched, and didere assessed using the McCloskey—Kanis algorithm.
not have chronic back pain or vertebral fractures.According to this, 124 patients (78%) had vertebral
Subjects with conditions exerting a major influence onfractures of>3 SD severity, in contrast with 7 controls
quality of life were excluded. The QUALEFFO was (4%). Significant correlations existed between scores of
administered twice within 4 weeks and compared with asimilar domains of QUALEFFO and the SF-36,
generic questionnaire, the Short Form 36 of the Medicaéspecially for pain, physical function and mental
Outcomes Study (SF-36). Standard spinal radiograph&inction. All five domains within each questionnaire
were made for assessment of vertebral height. Sevediscriminated significantly between fracture cases and
questions were removed from the analysis because abntrols. The odds ratios for pain and social function
low response rate, linguistic ambiguities or redundancywere greater for QUALEFFO, while general health
The 41 remaining questions were analyzed for repeaterception was more discriminating using the SF-36.
The ROC curve analysis of QUALEFFO indicated that
_— all five domains were significantly predictive of vertebral
Correspondenceand offprint requeststo: P. Lips, Departmentof  fractures. When comparing similar domains of the two
Endocrinology,AcademicHospital Vrije Universiteit, PO Box 7057, questionnaires, QUALEFFO domains demonstrated
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function and social function. The QUALEFFO total
score and SF-36 physical composite score showed
similar performance.In conclusion, QUALEFFO is
repeatable,coherentand discriminateswell between
patientswith vertebral fracturesand control subjects.
Theresultsof this studyconfirmthe decreaseduality of
life in patientswith vertebralfractures.

Keywords: OsteoporosisPhysicalfunction; Quality of
life; Vertebralfractures

Int roduction

The clinical impactof osteoporosiss determinedoy the
fracturesthat occurandthe subsequentnorbidity [1,2].
Typical osteoporoticfracturesinclude thoseof the hip,
the distal radius and the vertebrae.Vertebral fractures
may be minor and passunnoticed,or they may lead to
long-termimmobility anddisability. Recentlyit hasbeen
estimatedthat aboutl in 3 vertebralfracturescomesto
clinical attention [3]. On the other hand, vertebral
fracturesmay causelocal pain for 3 yearsor more[4],
andleadto decreaseghysicalfunctioning,immobility,
social isolation and depression[5]. Since the sum of
physical, social and mental functioning determines
quality of life, its assessmenplays an increasingly
importantrole in clinical studies,and particularly asan
outcomemeasureof clinical trials [5,6].

During the last 15 years,severalgenericinstruments
for measuringguality of life havebeendevelopedsuch
as the NottinghamHealth Profile, the Sicknessimpact
Profile and the Short Form 36 [7-9]. These generic
instrumentgive a generalestimateof healthandarenot
specificfor any diseaseTheycanbeusedto estimatethe
burdenof diseasein a populationand to comparethe
consequencesf different diseases.More recently,
disease-specifitnstrumentshave been developedthat
may contain more relevant questions,are less time-
consumingandmay be morevalid, in the sensehatthey
measurequality of life moreaccuratelyin thatparticular
diseasethan genericinstruments[10,11]. In 1992 the
European Foundation for Osteoporosisconstituted a
working party to develop a specific quality of life
guestionnaire for patients with vertebral fractures.
Recently,we reportedon the designand development
of this questionnairecalled QUALEFFO[12].

The objective of the multicenter study presentedn
this paperis the validation of QUALEFFO in patients
with vertebralfracturesand matchedcontrol subjects.
The main purposeof this validation studywasto assess
the repeatability, internal consistencyand construct
validity of the questionnaireln addition, we compared
the instrumentwith the Short Form 36 (SF-36) of the
Medical OutcomesStudyto assesshe ability of thetwo
questionnairesto discriminate between patients with
vertebralfracturesand controls. In addition, the SF-36
was usedto assesghe burdenof diseasein our study
population.
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Subjectsand Methods

The studywas performedin sevencenters(Cambridge,
Malmd, Bad Pyrmont,Liége, Paris, Sienaand Amster-

dam). Radiologic morphometry was performed at

Sheffield, statisticalanalysiswas donein Southampton
andthe coordinationcenterwasin Amsterdam.

Patientsand Control Subjects

Patientseligible for the studywere patientswith clinical
osteoporosis,i.e., they were recruited on clinical
presentationof back pain and other complaints with
vertebralfractureon radiographslinclusioncriteriawere
an age between55 and 80 years,lumbar bone mineral
density (BMD) T-score<—1 and at leastone vertebral
fracture, i.e., reduction of vertebral height (anterior,
middle or posterior) of more than 20% on clinical
reading. The patientshad to be ambulantand able to
complete the questionnaire.Patients with a recent
vertebral fracture (within 1 month) were excluded
becauseof unstabledisease Patientswith other recent
fractures (interfering with pain or activity) were also
excluded,aswere patientswith metabolicbonedisease,
disseminatedmalignancies,and recent treatmentwith
calcitonin or fluoride.

Control subjectswere healthy personschoseneither
from the generalpopulationor (in mostcenters)rom a
hospital outpatient department (e.g., treated stable
hypothyroidism, treated uncomplicated hypertension).
They did not have chronic back pain or vertebral
fractures according to the above-mentionedcriteria.
Control subjectswith a recentnonspinalfracture were
also excluded, as were those with other conditions
exertinga majorinfluenceon quality of life, for example
disseminatedanalignancy,similar to the fracturecases.

Eachcontrol subjectwas sex- and age-matchedq+ 3
years)to a patientin the samecenter.Informed consent
wasobtainedfrom all patientsandcontrol subjectsThe
studyprotocolwasapprovedy thelocal Ethical Review
Boards.

Questionnaires

The design of QUALEFFO has been published pre-
viously [12]. Briefly, a working party of clinicians and
quality of life specialistsfrom eight countries con-
structeda questionnairevith 48 questionsandsix visual
analog scalesin the following five domains: pain,
physicalfunction (activities of daily living, jobs around
the house, mobility), social function, general health
perceptionand mental function. Most questionswere
newly designedbut two were takenfrom the MEDOS
[13] and EVOS questionnaireg14]. The questionnaire
was translated from English into French, German,
Italian, Swedishand Dutch. Following standardproce-
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dures,back-translationsvere madeinto Englishandthe
translationsvere correctedandadapted15]. Thelayout
of QUALEFFO wasidenticalin all languageversions.
The Short Form 36 of the Medical Outcome Study
(SF-36)wasusedin the IQOLA format, availablein the
above-mentionedix languagegby kind permissionof
Dr J. Ware, International Quality of Life Project,
IQOLA, New EnglandMedical Center,Boston,MA).

Radiographs

Standardizedlateral radiographsof the thoracic and
lumbar spine,centeredat T8 and L3 respectively were
madeat a film—focusdistanceof 105cm. In the profile of
each vertebra from T4 to L5, anterior, central and
posteriorheightweremeasuredVvertebraldeformitywas
definedwhenanterior,central posterioror overall height
loss was more than 3 standarddeviations below the
predicted value for that vertebra, according to the
algorithm of McCloskeyand Kanis [16].

Practical Conductof the Study

Patientsand control subjectswereincludedin the study

whenthey metinclusionandexclusioncriteriaandafter

giving informed consent. The questionnaireswere

always administeredin the same order: QUALEFFO

followed by SF-36. The questionnairesvere adminis-

tered at the clinic before any other procedures.The

subjectscompletedthe questionnairesalonein a quiet

place,afterinstructionby the studynurse.Subsequently,
the nurse checked whether all questions had been

answered.The questionnairesvere again administered
at the clinic after 2—4 weeks. The patientswere also

questionecdbn intercurrentevents.

Statistical Analysis

The responseso all 48 questionsand six visual analog
scaleswere examined.There was a low responserate
(lessthan 50%) to sevenquestionswhich were found
during testing to have linguistic ambiguities (A6, A7,

A8, A9, E27, E30, F37). Thesesevenqguestionswere
removed from further analysis. The answersto each
questionwerescoredrom 1 to 5, exceptfor E28,29, 31,

32 (scorel-3) and E33-35(scorel-4); ‘not applicable’
wasnot scored.The respons@ptionsfor questionsG40,
41,42, 44, 46, 47 were reversedso that the orderwas
always from 1 (healthy) to 5 (hot healthy). Domain
scoreswere calculatedby summingthe answerscores
and submittingthe sumto a linear transformationto a
100 scale.

A multitrait analysiswas performed[17] to checkthe
adequacyof scoreconstructionin Likert scalesjn which
theoverallscoreis calculatedoy simpleadditionwithout
weighting each question. This requires adequatecon-
vergentvalidity, i.e., the correlationbetweenthe score
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for eachquestionandits own total domainscoreshould
be higher than 0.40 [18]. Discriminant validity also
shouldbe high, i.e., the correlationof the scorefor each
guestionwith its own domain score should be higher
than with total scoresof other domains.The floor and
ceiling effects were calculatedto check whether the

answerscaleis adequatdor the investigatedpopulation.
Thefloor effectindicatesthe percentagef subjectswith

the lowest possible domain score. The ceiling effect

indicates the percentageof subjectswith the highest
possibledomainscore.The 41 questionggroupedin five

domainswere further assessedor repeatability (test—
retest) using the weighted kappa statistics [19]. The

internal consistencywas testedusing the Crohnbachx

reliability coefficient. The closer the proportion of

variancedueto error (in relationto real variance)is to

zero, the closer Crohnbachu is to 1. The capacity of

questionsto discriminate between vertebral fracture
casesand nonfracturecontrols was investigated,using
conditional logistic regressionto derive an odds ratio

with 95% confidence intervals. For the conditional
logistic regressiongachdomainscorewastreatedas a

continuous variable and divided into thirds of its

distribution. These thirds were then enteredin the

logistic model assumingequivalencebetween lowest
andmiddle third andbetweenmiddle and upperthird of

each variable. Linear regressionwith the number of

deformitiestreatedasa continuousvariablewasusedto

assesstrends in domain scores as the number of

deformitiesincreasedThe 41 questionsof QUALEFFO

arelisted in the Appendix. Comparisonwith the SF-36
was performedwithin similar domains:pain, physical
function, social function, generalhealth perceptionand
mentalfunction. Becausahe mentalfunction domainof

QUALEFFO also contains vitality questions,it was
comparedwith the SF-36 mental health and vitality

domains.Neither of the role functioningdomainsof the

SF-36wereincludedin this between-domaisomparison
(exceptfor the compositescores) The SF-36wasscored
accordingto the manual[20]. For the comparisonwith

the SF-36,we standardizedhe responseptionsso that
the trend toward greatestimpact on quality of life was
consistent(option 1, least impact; option 5, greatest
impact). A total QUALEFFO scorewas computedby

summing the standardizedscoresof all questionsand
submittingthe sumto a linear transformationto a 100
scale.In a similar way, a QUALEFFO painandphysical
compositescoreand a QUALEFFO mental and social
compositescorewerecalculated Forthe SF-36,physical
and mental composite scores were calculated as
described21].

ReceiveroperatingcharacteristiROC) curveswere
constructed STATA package)to comparethe ability of
QUALEFFO and SF-36 domains,total and composite
scoresto discriminatebetweencasesand controlsover
all possible cutoff values of the questionnairescores
[22]. The significance of differences between areas
under curves was used to compare domains of
QUALEFFO and SF-36,and alsoto comparetotal and
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compositeQUALEFFOscoreswith thecompositescores
of the SF-36[22].

Results

We studied 159 subjects with clinically diagnosed
vertebralfracturesand 159 age-matchedontrols. The

mean age of the casesand control subjectswas 67.4
years (SD 6.7 years) and 66.3 years (SD 7.3 years),
respectivelyThestudyincluded18 maleand141female
case—contropairs. The origin of case—contropairswas
as follows: Italy 32, Netherlands30, United Kingdom

28, Belgium 26, France 25, Sweden9, Germany 9.

Thoracolumbar radiographs were evaluated for the

presenceof vertebral deformities using the method of

McCloskey and Kanis. One hundred and twenty-four
(78%) of the caseshad vertebraldeformitiesof >3 SD

severity using this algorithm, in contrastwith 7 (4%)

controls.

Table 1 showsthe resultsof the multitrait analysisof
the QUALEFFO questionnairegrouped according to
domains: (a) pain; (b) physical function; (c) social
function; (d) general health perception; (e) mental
function.

Table 1. Resultsof the multitrait analysisof QUALEFFO
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Table 2 shows a summary of response rates,
repeatability, internal consistency,prevalenceof the
lowestanswercategoryanddiscriminativeability of the
guestionsof QUALEFFO. The responserate for some
guestiondn the social function domainwaslower than
for otherquestionbecause proportionof the responses
was ‘not applicable’. The Crohnbachx valuesderived
are generally indicative of good levels of internal
consistency (i.e., approximating 0.8). Almost all
guestionsgave high degreesof reproducibility (test—
retest repeatability) and 26 of 41 questionsgave a
kappa score >0.70 indicating substantialagreement
betweenthe first and secondadministration.Therewas
considerablevariation in the frequencyof reporting of
the lowestanswercategory(compatiblewith absencef
disease)in different questions.Most questionsdiffer-
entiated statistically significantly between vertebral
fracture cases and nonfracture controls, except for
five questions(B13, E31, G45-47).We included data
for thesequestionsin the statisticalanalysespresented
here and subsequentlyas there was no methodologic
reasonfor their exclusion.

The questionnairenitially includedsix visual analog
scalesthat inquired about: (a) severity of pain at its
worst, (b) severity of pain at other times, (c) overall
quality of life, (d) health during the previous week,

Domain Floor effect Ceiling effect Convergentvalidity Discriminantvalidity
Pain 0 6.7% 100% 100%
Physicalfunction 0 0.6% 94% 2%
Socialfunction 1.9% 5.7% 100% 96%
Generalhealthperception 3.1% 1.2% 100% 92%
Mental function 0.6% 0.6% 78% 92%

Thefloor effectindicatesthe percentag®f subjectawith the lowestpossibledomainscore.The ceiling effectindicatesthe percentag®f subjects
with the highestpossibledomainscore.Convergentalidity indicatesthe percentagef questionscorescorrelatingwith the domainscorebetter
than0.40.Discriminantvalidity is the percentag®f questionscorescorrelatingbetterwith their own domainscorethanwith the scoresof other

domains.

Table 2. Evaluationof 41 questionsn the five QUALEFFO domains

Domain
(no of question)

Responseate (%) Repeatability

Internal
consistency

Prevalencef lowestanswercategory Discrimination
oddsratio

Control subjects  Patients
(%) (%)

Median (range) Median (range)

Crohnbach’'sx

Median(range) Median(range) Median(range)

Pain (5) 99 (98-100) 0.68(0.64-0.70) 0.82 47 (42-84) 9 (8-59) 2.2(1.6-2.7)
Physicalfunction (17) 99 (98-100) 0.74(0.69-0.80) 0.92 73 (23-94) 45 (10-82) 2.3(1.1-3.2)
Socialfunction (7) 82 (69-100) 0.79(0.65-0.90) 0.80 54 (38-76) 39 (19-56) 1.5(1.4-2.6)
Generahealthperceptior(3) 100 (99-100) 0.66(0.64-0.74) 0.72 13 (6-16) 7 (5-8) 1.9(1.6-2.1)
Mental function (9) 99 (98-100) 0.65(0.54-0.72) 0.77 32 (10-69) 22 (5-55) 1.3(1.1-1.8)

The responseateindicatesthe numberof valid response$or eachquestionpresentedas medianandrange.The repeatabilityis the agreement
(Cohen’skappa)betweenthe first and secondadministrationof QUALEFFO within 4 weeks.The internal consistency(Crohnbach’sx) was

calculatedfor the entire domain. The prevalenceof the lowest (healthiest)answercategoryis presented.The odds ratio representsthe

discriminationbetweernpatientsandcontrol subjects All oddsratiosweresignificantexceptfor five questiongseetext). All dataexceptinternal

consistencyare presentedhs the medianand rangefor the different questionsn the domain.
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(e) social activities, and (f) financial situation. Five of

thesesix scales(a—e above)discriminatedsignificantly
between patients with vertebral fractures and control

subjects. However, the corresponding QUALEFFO
questiongA3, A4, E34,F36andF38)alsodiscriminated
well betweencasesand controls. We therefore elimi-

natedthe visual analogscalesas they appearedo be
redundant.The final adaptedquestionnairecontains41

questions(see Appendix). The median domain scores
(£ interquartile range) for patients with vertebral
fractures and control subjectsare shown in Table 3.

Thescoredn the patientswith osteoporosislearly show
significantimpairmentof quality of life.

As statedabove, 35 of the 159 patients(22%) had
vertebraldeformitiesthat werelessseverethan3 SD by
the McCloskey/Kanisalgorithm. Of the 124 patients
with McCloskey/Kanis-defied vertebraldeformities,43
(27%) hadonedeformity, 27 (17%) hadtwo deformities
and54 (34%) hadthreeor more deformities.One might
expectan increasingQUALEFFO scorewith increasing
numberof deformities.Whenthe patientswere grouped
accordingto the presenceor absenceof deformities(3
SD or more)or accordingto the numberof deformities,
the QUALEFFOdomainscoredlid not showstatistically
significantdifferencesor trends However,whenpatients
and control subjects were combined and grouped
according to the number of deformities, significant
trendsfor increasingscoreswith increasingnumberof
deformitiesexistedfor all domainsof QUALEFFO, but
the significancewas determinedby the stepfrom 0 to 1
fracture.

P. Lips etal.

The responseate for the SF-36was more than 95%
for all questionsThefive domainsof QUALEFFOwere
directly comparablewith correspondingsectionsof the
SF-36. Table 4 reveals the Spearman correlation
coefficientbetweendomainscoreson the QUALEFFO,
and comparablescores on the SF-36 questionnaire.
Table5 compareghe discriminatorycapacityof the two
instrumentswithin thesefive domains.All five domains
within each questionnairediscriminated significantly
betweenfracturecasesand controls. The oddsratiosfor
pain and social function were greaterfor QUALEFFO,
while generahealthperceptiorwasmorediscriminatory
using questionsfrom the SF-36.The total QUALEFFO
scoreand SF-36physicalcompositescorediscriminated
well between patients and controls while the SF-36
mentalcompositescorediscriminatedpoorly.

Figure 1 shows the ROC curve analysis for the
QUALEFFO total scoreand SF-36physicaland mental
compositescores.Both instrumentswere significantly
predictive of vertebraldeformity. The arearepresenting
discriminationwassimilar (p=0.62)for QUALEFFOand
for the SF-36physicalcompositescore whereaghe SF-
36 mental compositescore showeda poor discrimina-
tion. Figure 2 indicatesthe discriminatorycapacitiesof
the different QUALEFFO domains. The ROC curve
analysesfor QUALEFFO, SF-36 and the difference
betweerthetwo questionnairearesummarizedn Table
6. The three most discriminatory domainswere pain,
physical function and generalhealth perception.How-
ever, all five domainswere significantly predictive of
vertebralfracture. When eachdomain of QUALEFFO

Table 3. Scoreson five QUALEFFO domansin patientswith vertebralfracturesand control subjects

Domain Control subjects Patients p-value
Pain 15.0 (0.0-35.0) 45.0(30.0-65.0) <0.001
Physicalfunction 10.3 (2.9-16.2) 26.5(14.7-38.2) <0.001
Social function 28.4(12.3-41.2) 41.2(24.7-64.7) <0.001
Generalhealthperception 41.7 (33.3-58.3) 58.3(41.7-75.0) <0.001
Mental function 30.6(18.8-36.1) 38.9(25.0-50.0) <0.001
Total QUALEFFO score 20.3(12.3-29.5) 35.3(24.9-48.4) <0.001

The scoreswere transformedo a 0—100scaleand are presentedas median(25-75%range)

Table 4. Spearmamankcorrelationcoefficientsbetweerscoref similar domainsof QUALEFFOandSF-36instruments

QUALEFFO domain SF-36doman Correlation p value
coefficient
Pain Bodily pain 0.74 <0.001
Physicalfunction Physicalfunctioning 0.81 <0.001
Socialfunction Socialfunctioning 0.45 <0.001
Generalhealthperception Generalhealth 0.68 <0.001
Mental function Mental health+ vitality 0.80 <0.001
Total QUALEFFO score Physicalcompositescore 0.78 <0.001
Total QUALEFFO score Mental compositescore 0.50 <0.001
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Table 5. Discriminatorycapacityof QUALEFFO and SF-36instrumentsasassessby conditionallogistic regressior(see

methodssection)
Domairf QUALEFFO SF-36
OR (95%Cl) OR (95%Cl)
Pain 4.9 (3.0,7.9) 2.3 (1.7,3.3)
Physicalfunction 4.0 (2.6,6.0) 4.1 (2.6,6.3)
Socialfunction 25 (1.8,3.7) 1.4 (1.1,1.9)
Generalhealthperception 2.6 (1.8,3.6) 3.1 (2.1,4.7)
Mental function 2.0 (1.4,2.7) 2.1 (1.5,3.0)
Total QUALEFFO score 3.7 (2.4,5.6)
SF-36physicalcomp.score 4.9 (3.0,8.0)
SF-36mentalcomp.score 1.3 (1.0,1.8)
OR, oddsratio.
&SeeTable 4 for the SF-36domains.
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Fig. 1. Receiveroperatingcharacteristiccurve for total QUALEFFO
and SF-36 physical and mental composite scores distinguishing
vertebralfracturecasedrom nonfracturedcontrols.

wascomparedvith the correspondinglomainof the SF-
36, the QUALEFFO domainsdemonstratedignificantly
superior performance for pain, physical function
(p<0.01) and social function (p<0.05). The resultsfor
mental function and generalhealth perceptiondid not
differ significantly betweenthe two questionnairesThe
discriminant power was similar for QUALEFFO total
scoreand the SF-36 physical compositescore.A new
QUALEFFO pain and physical composite score was
createcby summingthe 5 painand 17 physicalfunction
guestions.This pain and physical function composite
scoreperformedslightly betterthanthe SF-36physical

T T !
0 20 40 60 80 100
1 - Specificity

Fig. 2. Receiver operating characteristic curve for individual
QUALEFFOdomainperformancen discriminatingbetweervertebral
fracturecasesand nonfracturedcontrols.

compositescore,but the differencewas not significant.
The QUALEFFO mental and social composite score
performed significantly better than the SF-36 mental
compositescore.

Discusson

QUALEFFO wasbasedon commonproblemsaffecting
the life of patients with vertebral osteoporosis,i.e.,
patients with one or more vertebral fractures. The
patients in the study did not have difficulty with
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Table 6. ReceiveroperatingcharacteristigROC) curve analysisfor QUALEFFO andthe SF-36

Domain QUALEFFO SF-36 Difference p value

area*(SE) area*(SE) area(SE)

Pain 0.77(0.03) 0.70(0.03) 0.07(0.02) 0.001

Physicalfunction 0.78(0.03) 0.73(0.03) 0.06(0.02) 0.006

Socialfunction 0.67(0.03) 0.60(0.03) 0.07(0.03) 0.035

Generalhealthperception 0.71(0.03) 0.68(0.03) 0.02(0.03) 0.395

Mental function 0.64(0.03) 0.64(0.03) 0.00(0.02) 0.897

QUALEFFO total scorevs SF-36physical 0.77(0.03) 0.78(0.03) —0.01(0.02) 0.617
compositescore

QUALEFFO total scorevs SF-36mental 0.77(0.03) 0.57(0.03) 0.20(0.03) 0.001
compositescore

QUALEFFO pain and physicalcomposite 0.80(0.02) 0.78(0.03) 0.02(0.02) 0.254
scorevs SF-36physicalcompositescore

QUALEFFO mentaland social composite 0.68(0.03) 0.57(0.03) 0.11(0.03) 0.001

scorevs SF-36mentalcompositescore

The null hypothesisstatesthat the questionnairéhasno discriminantpower (areaunderthe curve = 0.5, line of unity). Higher valuesindicate
betterdiscrimination.The p valuerefersto the differencebetweenthe two questionnaires.
* All valuesare significantly different from 0.5 (p<0.001,exceptfor SF-36social function (p<0.005)).

completing the questionnaireafter explanationby the

study nurse.They were familiar with the topics of the

questions and appreciated QUALEFFO, suggesting
adequateface validity. Nevertheless,some questions
could not be analyzedbecauseof linguistic ambiguities
(inviting multiple answersto one question). Other
questionshad ‘not applicable’ as an answer category
(in the social function domain), leading to a low

responserate. The wording and answer categoriesof

thesequestionswvere adaptedseeAppendix).

The resultsof the multitrait analysisindicatethat the
score construction of QUALEFFO is adequate.The
scoresof individual questionsare bettercorrelatedwith
their own domain than with other domains,indicating
gooddiscriminantvalidity. The questiongelatingto the
same concepthave approximatelythe same variance,
which leadsto the conclusionthat standardizationor
weightingof resultsis not required.Within eachdomain
the questiongontaina similar amountof informationon
the conceptbeing measured.The results of this study
indicatea goodshort-termrepeatabilityafter 3—4 weeks
of mostquestionsof QUALEFFO, with kappastatistics
above 0.6 in 40 of 41 questions[19]. The internal
coherencewithin the various domains is adequate
without excessive redundancy, as indicated by the
analysesof Crohnbacha [23]. Theseresultsindicate
thattheinstruments suitablefor groupcomparisonsAs
shown in Table 5, QUALEFFO can discriminate
betweenpatientswith vertebralfracturesand age-and
sex-matchedontrol subjectsjndicatingworsequality of
life in patientsthanin controls.In fact, in only five items
was the odds ratio not significantly greater than 1.
QUALEFFO discriminates particularly well in the
domainsof ‘pain’ and‘physical function’. The problems
which are the subjectof the questiondgn thesedomains
areknownto play animportantrole in thelife of patients
with vertebralosteoporosi$l,4].

The resultsof this study showsignificantimpairment
of quality of life in patientswith vertebralosteoporosis
comparedwith age-and sex-matchedcontrol subjects.
The impairedquality of life wasevidentin all domains
of both questionnairesWhen comparingthe discrimi-
natoryability of QUALEFFO andthe SF-36,QUALEF-
FO scoredbetteron pain, physicaland socialfunction —
items which are seriously affected in patients with
osteoporosisThe SF-36scoredbetteron generalhealth
perceptionwhich shouldbe well measuredy a generic
guestionnaireThe overall performanceof the SF-36in
discriminatingvertebralfracture casesrom nonfracture
controlsis decreasedy the poor resultsof the SF-36
mental compositescore.On the other hand, the SF-36
physical compositescore showeda similar discrimina-
tory performancao QUALEFFO.The QUALEFFOpain
andphysicalfunctioncompositescoreperformedaswell
as total QUALEFFO and as the SF-36 physical
compositescore. This suggestghe future development
of a shorter version of QUALEFFO with similar
discriminantpower.

All patientsin this study were patientswith clinical
osteoporosiswho came to the hospital because of
complaintsor symptomscausedby vertebralfractures.
As only aroundone-thirdof vertebralfracturescomesto
clinical attention [3], this questionnaire may not
discriminate between patients with silent vertebral
fractures and control subjects. The QUALEFFO
domainscoredlid not showa significanttrendaccording
to the numberof deformities.This may be explainedby
the fact that the patientsin this study hadstabledisease
and many fractureshad probably occurredmany years
ago. This decreasesthe possibility of finding a
significantcorrelationbetweenQUALEFFO scoresand
number of deformities. Pain scoresin patients with
vertebralfracturesdecreasdo stablelevelsafterabout3
years[4].
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Our controls were selectedfrom hospital outpatient
departmentandfrom the generalpopulation As thefirst
sourceis more likely to be biasedtowards impaired
quality of life, it is not surprisingthatthe SF-36domain
scoresin the control group were slightly worse than
those reported in a previous population study from
Sheffield [9]. However, any such bias would act in a
conservative direction, and our results show that
QUALEFFO is very well able to distinguish patients
with vertebral fracture from hospital controls. One
restriction hasto be madefor other causesof chronic
back pain, as this was an exclusion criterion for
the control subjects. The discriminative capacity of
QUALEFFO betweenvertebralosteoporosignd osteo-
arthritis shouldbe the subjectof further study.

An important limitation of a disease-specifiques-
tionnairesuchasQUALEFFOQiis thatit cannotcompare
theimpairedquality of life dueto osteoporosisvith that
due to other diseasesA genericquestionnairas more
appropriatefor this purposeOur resultsareof interestin
this regard,and point to a substantiaburdenof iliness
attributableto osteoporosisThus,the meanSF-36pain
scoreof our caseswas 49.9, while that of our controls
was 68.5,andthat of the previouslypublishedSheffield
populationsample[9] was79.0.Similarly, the meanSF-
36 scoresfor physicalfunction of our patientswas50.6
andthat of our controls71.7,while that of the Sheffield
populationwas 86.2. Theremay be otheradvantagei
combininggenericand specificinstrumentsn the study
of osteoporosisWhile a genericquestionnaireanbetter
assessosteoporosisas a general health problem in
comparisorwith otherdiseasesa specificquestionnaire
is ableto detectsymptomsof osteoporosis.

In conclusion,QUALEFFO canbe usedin the patient
groupfor which it is aimed,asit is repeatablegcoherent
and discriminateswell betweenpatientswith vertebral
fractures and control subjects, particularly in the
domainsof pain, physicalfunction and social function.
The sensitivityof QUALEFFOto changeg.g.,improve-
ment following treatment, is the subject of some
longitudinal studies.The resultsof this study confirm
the decreasedyjuality of life in patientswith vertebral
fractures.
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Appendix. European Foundation for
Osteoporosis:quality of life questionnaire:
QUALEFFO-41 (10 December1997)

© 1997 EuropeanFoundaibn for Osteoporosis

Copiesof this questionnaireand authorizedtranslations
canbe obtainedafter signinga user'sagreement.

A Pain

The five questiondn this sectionregardthe situationin
the last week.

1(A1) How often have you had back pain in the last
week?
] never
] 1 dayperweekor less
0 2-3daysperweek
] 4-6 daysperweek
] everyday
2(A2) If you havehadbackpain, for how long did you
havebackpainin the daytime?
] never
] 1-2hours
1 3-5hours
] 6-10hours
O all day
3(A3) How severeis your back pain at its worst?
no back pain
mild
moderate
severe
unbearable

ow is your back pain at othertimes?
no back pain
mild
moderate
severe
unbearable
5(A5) Hasthe backpaindisturbedyour sleepin the last
week?
O lessthanonceperweek
[] onceaweek
] twice aweek
] everyothernight
] everynight

oooog

4(A4)

T

oooog

B Physical function: Activities of daily living
The next4 questiongegardthe situationat present.

6(B10) Do you haveproblemswith dressing?
no difficulty

a little difficulty
moderatedifficulty

may needsomehelp
impossiblewithout help

oooog

P.Lips etal.

7(B11) Do you have problemswith taking a bath or
shower?
O no difficulty
[ alittle difficulty
0 moderatedifficulty
[0 may needsomehelp
0 impossiblewithout help

8(B12) Do you have problems with getting to or
operatinga toilet?
] no difficulty
] alittle difficulty
[0 moderatedifficulty
] may needsomehelp
0 impossiblewithout help

9(B13) How well do you sleep?
O sleepundisturbed
] wakeup sometimes
0 wakeup often
] sometimed lie awakefor hours
] sometimed havea sleeplessight

C Physicalfunction: Jobs around the house

The next 5 questionsare concernedwith the present
situation. If someoneelse does these things in your
house pleaseanswerasthoughyou wereresponsibldor
them.

10(C14) Canyou do the cleaning?
O without difficulty
O with alittle difficulty
O with moderatedifficulty
] with greatdifficulty
0 impossible
11(C15) Canyou preparemeals?
] without difficulty
[ with alittle difficulty
O with moderatedifficulty
] with greatdifficulty
0 impossible
12(C16) Canyou washthe dishes?
] without difficulty
[J with alittle difficulty
O with moderatedifficulty
O with greatdifficulty
] impossible
13(C17) Canyou do your day-to-dayshopping?
O without difficulty
] with alittle difficulty
0 with moderatedifficulty
O with greatdifficulty
0 impossible
14(C18) Canyoulift aheavyobjectof 201b (e.g.acrate
of 12 bottlesof milk, or a 1-year-oldchild) and
carry it for at least10 yards?
O without difficulty
O with alittle difficulty
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O with moderatedifficulty
[ with greatdifficulty
0 impossible

D Physical function: Mobility
The next 8 questionsalso regardthe presentsituation.

15(D19) Canyou getup from a chair?
O without difficulty
[J with alittle difficulty
O with moderatedifficulty
O with greatdifficulty
1 only with help
16(D20) Canyou benddown?
] easily
[] fairly easily
0 moderately
O very little
0 impossible
17(D21) Canyou kneeldown?
] easily
] fairly easily
[0 moderately
O very little
0 impossible
18(D22) Can you climb stairs to the next floor of a
house?
O without difficulty
] with alittle difficulty
[ with atleastonerest
] with help only
O impossible
19(D23) Canyou walk 100 yards?
O fastwithout stopping
O slowly without stopping
] slowly with at leastone stop
] only with help
[ impossible
20(D24) How often have you beenoutsidein the last
week?
] everyday
0 5-6days/week
] 3—-4days/week
O 1-2days/week
] lessthanonce/week

21(D25) Canyou usepublic transport?
O without difficulty
] with alittle difficulty
] with moderatedifficulty
O with greatdifficulty
] only with help
22(D26) Haveyou beenaffectedby the change®f your
figure dueto osteoporosigfor exampleloss of
height, increaseof waist measurementshape
of your back)?
] notatall
] alittle
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] moderately
[0 quite a bit
O very much

E Social function

23(E28) Do you play any sportnow?*
L1 yes
[0 yeswith restrictions
] notatall
24(E29) Canyou do your gardening?
L] yes
0 yeswith restrictions
] notatall
0 not applicable
25(E31) Do you performany hobby now?*
[J yes
[] yeswith restrictions
[] notatall
26(E32) Canyou visit a cinema,theatre,etc.?
] yes
] yeswith restrictions
(] notatall
[J no cinemaor theatrewithin a reasonable
distance
27(E33) How often did you visit friends or relatives
during the last 3 months?
[0 onceaweekor more
[0 onceor twice a month
O lessthanoncea month
0 never

28(E34) How often did you participate in social
activities (clubs, social gatherings, church
activities, charity, etc.) during the last 3
months?
] onceaweekor more
[J onceor twice a month
] lessthanoncea month
] never

29(E35) Doesyour backpain or disability interferewith
intimacy (including sexualactivity)?
] notatall
] alittle
0 moderately
[] severely
[0 not applicable

F General health perception

30(F36) For your age,in general,would you say your
healthis:
] excellent
] good
[ satisfactory
O fair
] poor
31(F38) How would you rateyour overall quality of life
during the last week?
] excellent
0 good



160

] satisfactory
] fair
] poor
32(F39) How would you rateyour overall quality of life
comparedwith 10 yearsago?
0 muchbetternow
O slightly betternow
0 unchanged
O slightly worsenow
[0 muchworsenow

G Mental function

The next 9 questionsregard the situation in the last
week.

33(G40) Do you tendto feel tired?
O in the morning
[] in the afternoon
] only in the evening
O after strenuousactivity
O almostnever

34(G41) Do you feel downhearted?

] almosteveryday

[0 3-5daysaweek

O 1 or 2 daysa week

0 oncein a while

1 almostnever
35(G42) Do you feel lonely?

] almosteveryday

] 3-5daysaweek

O 1 or 2 daysa week

[J oncein awhile

[0 almostnever
36(G43) Do you feel full of energy?
almosteveryday
3-5daysa week
1 or 2 daysa week
oncein a while
almostnever

oogoo

P.Lips etal.

37(G44) Are you hopeful aboutyour future?
[ never
O rarely
[0 sometimes
] quite often
O always
38(G45) Do you get upsetover little things?
0 never
O rarely
[0 sometimes
[0 quite often
] always
39(G46) Do you find it easyto make contact with
people?
] never
O rarely
0 sometimes
[0 quite often
] always
40(G47) Are you in good spirits mostof the day?
] never
] rarely
[] sometimes
0 quite often
O always
41(G48) Are you afraid of becomingtotally dependent?
O never
] rarely
] sometimes
0 quite often
O always

* In the original version questionsE28 and E31 were:
Do you play your sport now? Do you perform your
hobbynow?
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