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Abstract. A stratified (urban/rural), computer-generatedas the most helpful features of the bone density report.
random sample of 797 Ontario members of the Collegd his suggests a role for the incorporation of clinical data
of Family Physicians of Canada received a self-in bone density reporting.
administered questionnaire by mail. The questionnaire
examined current use of bone densitometry, focusing oieywords: Bone densitometry; Family practice; Osteo-
reasons for its use, factors that limit use, and features gforosis; Physician’s practice patterns; Questionnaires
the report that are helpful to the family physician in
subsequent patient management. The response rate was
64% (457/711) after excluding 77 physicians who no
longer practice family medicine. Ninety-two percent of Introduction
the physicians used densitometry; of these, 97% ordered
the test in the past year. Compared with urbanaithough controversy exists as to whether screening
physicians, rural physicians were more likely to ‘neverwith bone densitometry reduces fracture incidence, there
use densitometry’ =0.04). Rural physicians who is evidence that knowledge of reduced bone mineral
reported using densitometry used it less frequentiyjensity (BMD) influences a woman'’s decision-making
(p=0.002), were less likely to have local accessregarding institution of osteoporosis therapy (such as
(p=0.001), and were less confident in its usehormone replacement therapy (HRT) or other drugs),
(p=0.004) than their urban counterparts. Risk factorsaltering dietary calcium and caffeine intake, and
and hormone replacement therapy decision-making wergcreasing exercise [1]. While universal screening of
ranked equally as the most frequent reasons for orderingone mass using bone densitometry is not recommended,
the test, followed by follow-up. Few physicians guidelines have been proposed for the use of densito-
identified limits to their use of densitometry. Female metry [2—4]. These are reflected in the recommendations
physicians used densitometry more frequentiy 0.03)  of the Osteoporosis Society of Canada (OSC), published
and were more confident in its uge<(0.02). Features of in the form of clinical practice guidelines for the
the bone density report found to be most helpful were theliagnosis and management of osteoporosis [5]. While
statement of fracture risk, suggestions for furtherguidelines exist, there are no data on whether use of bone
investigation, management and follow-up, and percenglensitometry is consistent with current recommendations
reduction in bone density compared with age-matche@nd, if not, what the barriers are to recommended use.
controls. The use of bone densitometry by Ontariopotential barriers to the use of densitometry include
family physicians is consistent with published guide-availability of the test (there is significant geographic
lines. These physicians identified the estimate of fracturgariation in the availability of densitometry); unfami-
risk and suggestions for investigation and managemenfarity with the value of, and indications for densito-
metry; variation in physician opinion regarding the
mand offprint requests to: Dr Rowena Ridout usefulness of densitometry; and difficulty interpreting
Women'’s College Hospital, 76 Grenville Street, Toronto, Ontario’, the results of the test and applying them to patient
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suggestedhatthe lack of standardizedeportingmay be
problematic[8]. Although recommendationsave been
made regardingthe content of a bone density report
[8,9], dataare limited on which componentf a bone
density report primary care physiciansfind helpful in
patientmanagemenfl0,11].

This study was done in the province of Ontario,
Canadayvith a populationof over11.4million. Thiswas
an ideal populationto study becauseOntarianshave
universalcomprehensivéhealth insurancecoverage,so
that insurancestatus was not a barrier to care. The
purposewas: (1) to examinewhetherthe currentuseof
bone densitometryby family physiciansis consistent
with publishedrecommendationand,if not, to identify
the barriersto recommendedise; and (2) to assesshe
opinionsof primary care providerson the usefulnesof
individual componentf the bone density reportsthat
they receive.

Methods

Seven hundred and ninety-seven family physicians
randomlyselectedfrom the membershipof the College
of Family Physiciansof Ontario,andstratifiedby urban/
rural practicelocation, were surveyed.Physicianswere
eligible for the studyif they (1) werecurrentlyin family/

generalpractice,(2) hadpostmenopausalomenin their

practice,and (3) practicedat the College mailing list

address.

SurveyQuestionnaire

Using a self-administeredquestionnaire,respondents
were asked about accessto densitometryin their
community, frequencyof use of densitometry reasons
for orderinga bone densitytest, factorsthat limit their
use of densitometry,componentsof the bone density
report that help them in patient management,and
confidencein the use of bone densitometry(from 1—
10, wherea higherscoreindicatedgreaterconfidence).
Physiciansidentified all reasonsfor orderinga bone
density test over the past year and then ranked the
reasondrom ‘least frequent’to ‘most frequent’ on a 5-
point Likert scale.Similarly, factors that limited their
use of densitometry were ranked from ‘not at all
limiting’ to ‘extremely limiting’, and the usefulnesof
various componentsof the bone density report were
rankedfrom ‘not at all helpful’ to ‘extremely helpful’.
Respondentwerealsoaskedto indicatetheir agreement
with a numberof statementsegardingthe useof bone
densitometry in screening for and managementof
osteoporosison 5-point scales with anchors at 1
(‘strongly disagree’)and5 (‘strongly agree’).
Demographic data were collected, including age,
gender,CanadianCollege of Family Physician(CCFP)
status, practice type and site, and an estimateof the
proportion of their patients who are postmenopausal
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women. Respondentsvere also askedto estimatethe
numberof hoursof continuing medical educationthey
hadreceivedin osteoporosi®ver the precedingyear.

The questionnaire was piloted by local family
physicians and was revised accordingly. The final
guestionnairetook approximately5 min to complete.
This questionnairewas mailed in January 1998. A
covering letter explained the purpose and voluntary
nature of the study and noted the endorsemenbf the
studyby the OsteoporosiSocietyof CanadaA modified
Dillman method[12] was usedfor the survey,with two
follow-up mailings to non-respondentsAll question-
nairesand return envelopeswvere codednumerically to
maintain confidentiality. Respondentsvere compared
with nonrespondentsusing data derived from the
CanadianMedical Directory (year of graduation,CCFP
statusanduniversityaffiliation) [13]. The studyprotocol
wasapprovedoy the ResearclethicsBoardat Women's
CollegeHospital, Toronto, Ontario.

Statistical Analysis

Physicians’ opinions and reported behaviors were
summarized using descriptive statistics. Differences
between urban and rural physicians were analyzed
using the t-test for continuous variables and the
Wilcoxon rank sumtestfor ordinal variables.Nominal
data were analyzedusing chi-squareand Fisher exact
tests. Statistical significancewas consideredat a two-
tailed level of 0.05, with correction for multiple
comparisonsAll analyseswere performedusing SAS
version6.12.

Results

Of the 797 physicianssurveyed,86 were excluded (6
were untraceableand 80 were ineligible: no longer
practising family medicine (70), extended leave of
absence(3) or retirement (7)). Thus, analyseswere
conductedon 457 completedquestionnairefrom 711
physicians,an overall responseate of 64.3%. Respon-
dentsdid notdiffer from nonrespondentsxceptthatthey
were more likely to practice in a rural area (rural
response rate, 68%; urban response rate, 58%;
p<0.005). Respondentcharacteristicsare shown in
Table 1.

Accesdgo Densitometry

The responsedo questionson accessto and use of
densitometry are summarized in Table 2. Rural
physicians were less likely to have densitometry
available locally; 14.5% indicated that it was not
availablewithin a reasonabldravel distancecompared
with only 5.3% of urbanphysicians(p = 0.001).None
the less, of the 457 respondents423 (92%) had used
densitometry (urban: 96%, rural: 90%), and 81% of



Use of Bone Densitometryby Ontario Family Physicians

Table 1. Demographicsand practicecharacteristicef respondingOntariofamily physicians
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Respondentharacteristic Urban Rural p value
(n=208) (n = 249)
Meanage(years),(SD) 39.8(8.4) 41.1(8.1) NS
Male physicians(%) 55.3% 60.1% NS
Full-time practice(%) 74.9% 88.6% 0.001
Group practice (%) 69.4% 56.0% 0.005
University affiliation (%) 8.5% 6.7% NS
Meanyearssincegraduation(SD) 14.3(8.5) 15.0(8.7) NS
Certificantsof the CanadianCollegeof Family Practice(%) 89.4% 91.9% NS
Table 2. Accessto, and useof bonedensitometryby Ontariofamily physicians
Item Urban Rural p value
(n = 208) (n = 249)
Densitometryavailablelocally (%) 88.0% 39.5% 0.001
Densitometryavailablewithin a reasonabléravel distance(%) 94.8% 85.5% 0.001
Doesnot usedensitometry(%) 4.0% 10.0% 0.04
Orderedbonedensitytestin pastyear (%) 94.2% 87.4% 0.01
No. of bonedensitytestsorderedin past4 weeks(SD) 3.4(3.8) 2.3(2.9) 0.002
Mean confidencescore(1-10)for densitometryuse(SD) 7.2(1.8) 6.7 (2.1) 0.004
Mean % postmenopausalomenin practice(SD) 18.3%(10.5) 19.8%(9.5) NS
Mean % of osteoporosipatientsreferredto specialist(SD) 25.7%(1.8) 22.7%(1.5) 0.02
MeanhoursCME in osteoporosisn the pastyear (SD) 2.2(1.8) 2.1(1.9) NS

CME, continuingmedicaleducation.

thosewho useddensitometryhad ordereda testin the 4

weeksprecedingthe survey. Urban physiciansordered
the testmorefrequently(0.85tests/weelcomparedwith

0.58 tests/weekfor rural physicians,p=0.001) as did

physicians with densitometry available locally (0.83
tests/weelcomparedvith 0.49tests/weeKlor physicians
without local accessp=0.001). Therewas no associa-
tion betweenuse of densitometryand physician'sage,
year of graduation, amount of continuing medical
educationin osteoporosisor the proportion of post-
menopausalwomen in their practice. However, the
frequency of use of densitometry was positively
correlatedwith physicians’ reportedconfidencein the
useof the test(r=0.25,p=0.001).In comparisorwith

rural physicians,urban physicianswere more confident
in the use of bone densitometry(mean score 7.2/10,
comparedvith 6.7/10for rural physiciansp=0.004)and

Table 3. Physician-reporteéhdicationsfor bonedensitometry

referred a greater proportion of their osteoporosis
patientsto a specialist(25.7%vs 22.7%,p=0.02).

Reportedindicationsfor the Use of Densitometry

The indications for which physicians ordered bone
density tests are summarizedin Table 3. The most
commonlycited reasondor orderingdensitometrywere:
(1) the patienthadrisk factorsfor osteoporosi§79.4%);
(2) to aid decision-makingabout HRT (77.5%); (3)
patientrequest(56.2%); and (4) follow-up of treatment
(56.0%). The incidental finding of osteopeniaon a
radiographwasidentifiedasan additionalindicationfor
densitometry When askedto rank theseindicationsfor
densitometryrisk factorsfor osteoporosignddecision-
making about HRT were ranked equally as the most

Percentof physicianswho ordereda bonedensitytestfor eachindication

Urban Rural p value Female Male p value
Indication for bonedensitytesting (n=208) (n = 249) (n=192) (n=265)
Patienthadrisk factorsfor osteoporosis 81.7 77.5 84.9 75.8 p =0.02
To aid in HRT decision-making 82.2 73.5 p=0.03 86.5 70.8 p=0.001
Patientrequest 61.1 52.2 57.3 57.3
Follow-up 60.1 52.6 65.6 48.7 p = 0.001
Patienthad a recentfracture 43.8 45.8 48.4 42.4
Patienthad heightloss 23.1 25.7 31.2 19.7 p = 0.005
Patienthad back pain 16.3 22.9 17.7 21.6
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frequentreasondor orderingdensitometryfollowed by
patient requestand follow-up. Rural (but not urban)
physiciansgankedrecentfractureequallywith follow-up
asa reasonfor testing.

ReportedLimitationsto the Use of Densitometry

Respondent&entified severalfactorslimiting their use
of densitometry; 24% of urban and 33% of rural
physiciansidentified at leastone suchfactor (p=0.04)
(Table 4). Limitations included the distanceto the
nearestlensitometnyfacility (rural: 17.6%,urban:4.9%,
p=0.0001)andthe costof the test(rural: 14.2%,urban:
12.9%, p=NS). Physicians who identified limiting
factors ordered bone density testing less frequently
(p=0.0001).

GenderComparisonsn the Use of Densitometry

In comparisorwith male physicians female physicians
were younger (meanage 38.0 yearsvs 42.3 yearsfor

male respondents,p=0.001), had graduated more
recently (mean years since graduationwas 10.2 for

womenand 14.4 for men, p=0.001) and had a greater
proportion of postmenopausavomenin their practice
(20.8% vs 17.9%, p=0.003). Furthermore, female

Table 4. Limitations to the useof bonedensitometry
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physicianswere more confidentin the use of densito-

metry (score 7.2/10 vs 6.7/10, p=0.02) and ordered
moretests(0.81/weekvs 0.65/weekp =0.03),evenafter

adjustingfor the proportionof postmenopausakomen

in their practice. A greater proportion of female

physiciansused densitometryto aid in HRT decision-

making (86.5%vs 70.8%,p=0.001),andthey identified

this as the most frequentreasonfor ordering the test

(Table 3), unlike their male colleaguesfor whom the

most highly rankedreasonfor using densitometrywas

that the patient had risk factors for osteoporosis
(p=0.02).

PhysicianOpinionsabout DensitometryReporting

Most physiciansreceivedtest resultsin the form of a
written reportplusthe scanprintout, with 12%indicating
that they receiveonly a written report. The featuresof
thebonedensityreportperceivedo be mostusefulwere
the statementof fracturerisk, the comparisonof bone
densitywith that of age-matchedontrols,and sugges-
tions for investigation and management(Table 5).
Respondentalsoindicatedthatthe graphicalrepresenta-
tion of the bone density results were helpful in
discussingtest results with patients. The components
of the report perceivedto be least useful were bone
densityin gramsper squarecentimeterand both the T-

Percentof physicianswho respondedextremely limiting’
or ‘very limiting’

Urban Rural Total
Potentiallimitation (n = 208) (n = 249) (n=457)
Testtoo expensive 12.9 14.2 13.6
Nearesffacility is too far away 4.9 17.6 11.8*
Resultsof the testdo not help my patientmanagement 4.9 6.6 5.8
Difficult to geta booking 4.9 5.9 5.4
Uncertainregardingthe value of the test 25 6.7 4.7
Difficult to interprettestresults 3.9 3.3 3.6

*p = 0.005,p = 0.0001.

Table 5. Physicians'opinionsregardingcomponent®of the bonedensityreport

Percentof physicianswho respondedextremely helpful’ or ‘very helpful’

Urban Rural Female Male
Componenbf bonedensityreport (n =208) (n = 249) (n=192) (n = 265)
Fracturerisk 79.5 80.9 7.3 74.8*
BMD: % age-matchedaontrols 74.7 68.0 73.2 69.7
Suggestiondor investigation 53.1 55.6 59.4 50.4
Suggestiondor management 55.8 52.9 61.0 49.1
Suggestiondor timing of follow-up densitometry 53.4 55.2 58.5 49.3
BMD: % youngadult controls 47.3 33.3* 449 36.0
BMD: Z-score 30.8 22.5 29.2 24.4
BMD: T-score 27.8 19.1 23.6 23.1
BMD in g/cm2 12.5 10.6 7.8 14.5

*p = 0.001,p = 0.009.
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andZ-scoresFemalephysiciansveresignificantlymore
likely to find the reporting of fracture risk and
suggestiondor managemenhelpful. Urban physicians
were more likely than rural physiciansto find the
comparisorwith youngadultshelpful.

Discusson

This survey of Ontario family physicians(the first to
examinethe use of densitometryby Canadianphysi-
cians) indicatesthat bone densitometryis being used
extensivelyin primary care,with only a smallproportion
of physiciansndicatingthattheir useof densitometnyis
limited. The only significantlimitationsto usethatwere
identified by morethan 10% of respondentsveretravel
distance and concernsregarding the cost of the test
(particularly in the context of universal screeningfor
osteoporosis)As would be expected,physicianswho
indicated that their use of densitometrywas limited
orderedsignificantly fewer bone densityteststhantheir
colleagueswith ‘unlimited access’. The only other
publishedstudy on physicianuse of densitometryis a
surveyof physiciansat a single community hospitalin
Rochester,New York in 1994 [14]. In that study,
densitometrywasusedby only 28% of respondentsyith
only 5% orderingmorethanfive testsannually,while in
our study, 96% of respondentsiseddensitometrymost
on a regular basis. The Rochestemphysiciansreported
thatin additionto limited accessand cost (which were
also identified in our study), uncertaintyregardingthe
utility of the testand the guidelinesfor its uselimited
densitometryuse. Forty percentof physiciansin the
1994 study were uncertainaboutthe utility of the test,
comparedwith less than 5% in our study. However,
since 1994, guidelinesfor the useof bonedensitometry
have been more widely disseminated3-5], and there
has been a dramatic increase in availability of
densitometryacrossNorth America; it is difficult to
makecomparisondetweenl994and1998,otherthanto
suggesthat the changegeflectthe increasedaccesgo,
and understandingf, bonedensitometry.

There is limited additional information on densito-
metry use from reviews of referral patterns to
densitometryfacilities. Data from a 1991 British study

Table 6. Indicationsfor bonemassmeasuremenis]

Bonedensitytestsare clearly indicatedfor the following reasons:

Menopause

Amenorrhean a youngerwomanfor any reason

Prolongedtreatment(for more than 3 months)with supraphysitmgic
dosesof glucocorticoids

Asymptomatic,mild, primary hyperparathyroidism

A strongfamily history of osteoporosisor the presencef otherrisk
factorsfor osteoporosis

Bonedensitytestsare also clearly indicatedwhen:

A diagnosisof osteopenian the strengthof a radiologist’s
interpretationof an x-ray mustbe confirmedor denied

A patienthasstartedosteoporosisherapyandthe physicianwishesto
determinewhetherthe treatmenthasbeeneffective
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[15] andthe 1996 U.S. randomizedrial of bonedensity
reporting[11] bothidentifiedrisk factorsfor osteoporo-
sis (including early menopause,family history of
osteoporosismedical conditionsand steroiduse)asthe
mostcommonindicationfor densitometryOtherreasons
were considerationof HRT, history of fracture, patient
requestand back pain. Our resultsare consistentwith
thesefindings; Ontario family physiciansare similarly
using bone densitometry primarily to screen for
osteoporosisn individuals with risk factorsandto aid
in HRT decision-making.This is consistentwith the
guidelinesfor the use of bone densitometry(Table 6)
thatwerepublishedin the consensustatemenfrom the
ScientificAdvisory Boardof the Osteoporosi§ocietyof
Canadain 1996 [5]. Lessfrequentuseof densitometry
for late indicators of diseasesuch as back pain and
fracture suggeststhat family physicians are looking
beyond osteoporosistreatment, and are focusing on
strategiedor osteoporosigrevention.
Femalerespondentsisedensitometrymore oftenthan
their male colleagues,and specifically use it more
frequently to guide HRT decision-making. This is
consistent with other studies that have examined
genderdifferencesin the provision of preventivecare
[16-18]. Femalephysicianshave beenfound to screen
moreaggressivelyor breastandcervicalcancerandfor
hypercholesterolemiagven after adjusting for patient
variablesknown to influence screeningdecisions[17].
Women who have female physicianshave not been
foundto be more preventionorientedthanotherwomen
[18] and,in this study, use of densitometrybecauseof
‘patient request’ was the samefor male and female
physicians.However, it is not possibleto commenton
genderdifferencesin the appropriatenessf densitome-
try use. The increaseduse of densitometryby female
physiciansmay representoverscreeningas has been
suggestedby datafrom cancerscreeningstudies[17],
andthis needsto be addressedh future studies.
Whenaskedaboutbonedensityreporting,respondents
indicatedthatbonemineraldensityreportedn gramsper
squarecentimeteror the T- andZ-scoreqall of whichare
routinely reported)were not helpful to themin patient
managementit is not known whetheror not they fully
understandthe T- and Z-scores;the survey did not
attempt to investigate this issue. Fracture risk was
identifiedasthe mosthelpful featureof the bonedensity
report, followed by a comparisonof BMD with that of
age-matchedcontrols. The other componentsof the
reportthat were highly ratedwere all relatedto patient
care:suggestiongor investigationmanagementindthe
timing of follow-up densitometry One study examined
the preference®f Arizonaprimary carephysicianswith
respecto bonedensitometryreporting.ln contrastto our
study, relative fracturerisk, T- and Z-scores BMD and
the WHO definition of normalBMD were identified as
the most useful componentsof the report, while
recommendationsregarding treatment and follow-up
were less important [10]. However, a randomized
controlled trial in which physicianswere randomised
to receiveeithershorttechnicalreportsor longerclinical
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reportsfound that the physicianspreferredreportsthat
contained treatment and follow-up recommendations
[11]. In this study, clinical reportingresultedin a trend
toward increasedinvestigationof secondarycausesof
osteoporosisadjustmentof pharmacologicherapyand
fewer referralsto specialistsfor osteoporosigmanage-
ment. This has implications for the reporting of bone
densitometry sincethis type of reportingrequiressome
expertisein osteoporosisCurrently thereare no formal
requirementdor eithertraining or certifying physicians
who report bone densitometry.In addition, manufac-
turer-suppliedcomputerizedeportingsystemscurrently
cannot provide a clinical interpretation, and these
systemsare being usedwith increasedfrequency.Our
results suggesta need for physician training in bone
density reportingand for standardizedeporting of test
results which incorporatesmanagementecommenda-
tions.

This studyhasseverapotentiallimitations. First,bone
densitometryis far more availablein Ontario than in
other Canadianprovinces,and the numberof facilities
hasincreaseddramaticallyover the pastfew years.Our
results suggestthat few Ontario physicians are sig-
nificantly limited in their use of bone densitometry At
the time of this survey there were more bone
densitometryfacilities in Ontario (88) than existedin
the remainder of Canada (OsteoporosisSociety of
Canada, personal communication) and the use of
densitometryin Ontariois unlikely to be representative
of its useacrossCanadaHowever,wheredensitometry
is available, physicians appearto be following the
guidelines for its use. Furthermore, although the
opinionsof Ontario physiciansregardingreportingmay
not be generalizableto physicianswho have limited
accesgo bonedensitometrythey arelikely representa-
tive of opinionsin regionsacrossNorth Americawhere
bonedensitometnyis readily available.Whereaccesdo
densitometryis limited, many individuals with osteo-
porosismay not be diagnosedintil they fracture.lt is of
note that recentfracture was more highly rankedas an
indicationfor orderingdensitometryboth by physicians
who indicated that accesswas limited, and by rural
physiciansin general.Second membersof the College
of Family Physiciansof Canadamay not be representa-
tive of all primary carephysicianspracticingin Ontario,
andthis differencehasbeeninvestigatedBasedon chart
review, membershave beenfound to provide a higher
level of preventive care than nonmembers [19].
Members also have continuing medical education
obligationsto meettheir annualrecertificationrequire-
ments.For thesereasonsthe findingsof this surveymay
overestimatehe level of awarenessf family physicians
concerninghe useof bonedensitometryin the diagnosis
andmanagemenof osteoporosisThird, our resultsrely
on self-report, and may therefore not be truly
representativeof actual practice. Finally, physicians
who choseto completethe questionnairenay have had
more definite opinionsaboutdensitometry(eitherfor or
against)thannon-responders.

R. RidoutandG. A. Hawker

In conclusion,in a regionwherebonedensitometryis
generally available, family physicians appearto be
following publishedguidelinesfor its use.Bone density
reporting is currently quite variable. Our results
complementthose of a previous randomizedtrial of
bone density reporting and support the consensus
statementof the International Panel of the Clinical
Utility of Bone Mass Measurementswith respectto
primary care physicians,which statesthat bone mass
measurementshould be accompaniedby a clinical
interpretation[9]. Our resultssuggestthat this type of
reportingis well receivedby family physicianswho are
managing patients with osteoporosis.Bone density
reporting that incorporatesclinical data may result in
both improved managemenof patientswith osteoporo-
sis,andmore appropriateuseof bonedensitometryand
this needsto be investigated.
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