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Physicians' Attitudestoward Preventive Therapy for Coronary Artery Disease:

IsThereaGender Bias?
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Summary

Background: While much of the gender difference in the
treatment of coronary artery disease (CAD) results from the
fact that the women being treated are older and have more co-
morbidities, it remainsto be established whether atrue gender
biasexists. We compared physicians attitudesand practiceto-
ward preventivetherapy in men and womenwith CAD.

Hypothes's: Physiciansperceivethe prevention of CAD in
men asmoreimportant thaninwomen.

Methods: In the “attitude study,” we obtained data on the
attitudes of 172 physicianstoward treatment, using hypothet-
ical case histories of 58-year-old male and postmenopausal
female patientswithidentica clinical and laboratory dataand
mild coronary atherosclerosis on angiography. Inthe“ actual
practice study,” we evaluated the lipoprotein levels and pre-
scription of lipid-lowering medicationsfrom medical records
of 344 male and femal e patientswith angiographic evidence
of CAD.

Results: In the hypothetical case histories, physicians in
general considered the male patient to be at higher risk and
prescribed aspirin (91 vs. 77%, p<0.01) and lipid-lowering
medications(67 vs. 54%, p< 0.07) moreoftenfor themale pa-
tient. Evaluation of medical charts of patientswith CAD re-
vealed that in patients with basgline low-density lipoprotein
cholesterol >110 mg/dl, 77% of the males received alipid-
lowering medication, compared with only 47% of thefemae
patients (p< 0.001).
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Conclusions: We found evidence for a gender biasin the
attitude aswell asin actua practice of secondary prevention
toward patientswith CAD. Whilethe proportion of male pa
tientsreceiving li pid-lowering medi cations appears appropri-
ate, the proportion of women receiving such treatment re-
mainsundesirable.
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Introduction

Although often conceptualized as a disease of importance
primarily in men, coronary artery disease (CAD) isaso the
leading cause of deathinwomenin most devel oped countries,
accounting for almost 45% of al desthsinwomen. After the
ageof 70years, therisk of death from CAD issimilarinmen
andwomen.2 Severd largedlinica studieshaveprovided clear
evidencethat prevention of CAD isfeasibleinwomen, bothin
primary and secondary prevention settings.3 4 Despitethis, the
rateof declinein deethsfrom CAD inthe past two decadeshas
been dower inwomenthaninmen.®

Thetopic of gender biasin the diagnosis and treatment of
CAD hasbeen the subject of anincreas ng number of investi-
gations during the past decade. Severa reports have docu-
mented aworse prognosisfor womenthanfor menwith CAD.
However, while some studiesreported agender biasinthe uti-
lization of diagnostic and therapeutic interventions,%2 other
studies found no such bias after correcting for differencesin
severity of illness at presentation, age, and comorbidity.10-13
Similarly, gender differencesin theuseof lipid-lowering med-
icationsand other preventiveinterventionshave beenfoundin
somel* 15 but not all16 studies.

The purpose of this study was to examine whether differ-
ences exist in the manner in which physicians perceive the
needfor preventivetherapy inwomen and menwith chest pain
and angiographic evidence of coronary atheroscleross. Physi-
cians attitudeswere evaluated using hypothetica patient case
histories, while actual practice was evaluated by comparing
the prescription of lipid-lowering therapy inmaleand female
patientswith CAD.
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Methods

The study was comprised of two components. The first
cong sted of hypothetica casehistoriesof amaleand afemae
patient with chest pain that were presented to 172 physicians
who areinvolvedinthecare of patientswith CAD (internists,
cardiologists, family physicians, and general practitioners) in
three geographically distinct areas of Isragl. Both patients
were58yearsold. They had identical clinical, laboratory, and
imaging findings that included a normal physical examina-
tion, a normd resting electrocardiogram, mildly e evated
low-density lipoprotein (LDL) cholesterol levels of 140
mg/dl, ahigh-density lipoprotein (HDL) cholesterol level of
48 mg/dl, equivocd abnormditieson astressnuclear test, and
mild coronary atherosclerosison angiography that did not re-
quire angioplasty (a40% stenosisintheright coronary artery
and a40% stenosisintheleft circumflex artery). At theend of
each case history, the physi cian was presented with four writ-
ten multiple-choice questions relating to the etiology, treat-
ment, and prognosis of each patient. The first question in-
quired about the etiology of the chest pain (possibleanswers:
myocardial ischemiadueto fixed obstruction, myocardia is-
chemia due to coronary spasm, and noncardiac origin of
pain). The second question presented six optional medica
tions (anitrate, abeta-adrenergic blocker, acalcium-channel
blocker, an angiotensin-converting enzyme [ACE] inhibitor,
astatin, and aspirin), allowing the physicianto choseas many
medi cations as necessary for each patient. Thethird question
asked about thetarget LDL cholesterol level appropriate for
the patient (< 160, < 130, or < 100 mg/dl), and thefourth ques-
tion asked the physician to estimate the patient’srisk for afu-
ture cardiovascular event (very low, low, average, high, or
very high).

The physicians were recruited during continuing medical
education (CME) sessionson subjectsunrel ated to thetopic of
the study. They weretold that theaim of thestudy wasto eval-
uate their attitudes toward preventive cardiology in patients
withvarying severity of CAD andfilled out thequestionnaires
onthe spot beforethe CME session. Theemphasisonthegen-
der of the patients was masked by embedding these two sce-
nariosinfour additional hypothetical casesthat also examined
other issuesrelated to management of CAD.

Inthe second part of thestudy, alist of patientswho had un-
dergone coronary angiography between the years 1997 and
2000 was generated from acomputerized database of alarge
health maintenance organization (HMO) intheNegev Digtrict
of southern Isradl. All patients who belong to thisHMO un-
dergo blood tests, cardiac catheterizations, other cardiologic
evaluations, and follow-up at the Soroka University Medica
Center. All precriptionsfilled by these patientsarerecordedin
theHMO'scentra pharmacy computerized database (provid-
ed the patient requests reimbursement by the HM O). Exclud-
edfromthelist were patientsolder than 70 years, patientswith
ahistory of myocardial infarction, those who were catheter-
ized for reasons other than suspected coronary disease (valvu-
lar disease, cardiomyopathy, etc.), those who died within 3
months of catheterization, and those with underlying diseases

that prohibited the use of certain medications (active hepatic
disease, chronicrendl failure, peptic ulcer, myositis).

From thislist we randomly selected 172 women and 172
men with angiographic evidence of significant CAD (>50%
genosisof at least onemajor coronary artery). Demographic,
clinical, and laboratory datafor al these patientswere derived
from clinical charts of the cardiology service, aswdl asthe
computerized hospital database. Listsof al prescriptionsfilled
by each of the patientsweregenerated fromtheHMO'scentral
pharmacy computerized database. Missing data were ascer-
tained by contacting the patient’s family physician. Patients
whoserecordswerejudged to have insufficient datawere ex-
cluded fromtheandysis.

Thestudy wasagpproved by thelocd Indtitute Review Board.

Statigtical Analysis

Associ ations between categorical variablesweretested us-
ing the chi-squaretest. Comparisonsof percentageswere con-
ducted using Z-tests. Associations between physician types
and answers on the questionnaire were evaluated using chi-
square tests. We then divided the sample of physiciansinto
two groups: general practitionerswith family physicians (GP
group) and cardiologists with internists (cardio group). This
was done since the number of physiciansin each speciaiza
tion was too small to conduct meaningful analyses. In addi-
tion, cardiologists and internists share common clinica ap-
proaches, while general practitioners and family physicians
a so sharecommon clinical approachesand clinical setup.

Reaults

Table | shows the demographic characteristics of the 172
physicianswho participatedinthestudy. Their ageand gender
is representative of the usual demographics of physiciansin
these subspeciatiesin the region in which the study was per-
formed. Table Il showsthe attitude of the physicians toward
the cause of the chest pain, therisk of afuture cardiac event,
andthepreferred LDL target goal inthe hypothetical patients.
The pain was considered to be of cardiac origin moreoftenin

TaBLE |  Characterigticsof thephysiciansparticipatinginthestudy
(n=172)

Age (years+ standard deviation) 41.8+82
Females (%) 514
Yearssincegraduation from medical school (%)
0-5 20
6-10 10
>10 70
Medical speciaization (%)
Generd practitioner 17
Family medicine 40
Internal medicine 29
Cardiology 14
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TaBLE Il Resultsof physician responsesto the patient scenario questionnaire (percent of physicians providing thisanswer)

Generadl practitioners Internists
All specidties and family physicians and cardiologists

Patient gender M F M F M F
Cardiac cause of thechest pain 638 4852 722 51.62 50.7 22
Highrisk for afuture cardiac event 801 57.7° 86.0 55.80 712  59.3b
Target LDL cholesterol <130 mg/d| 910 820 92.7 79.82 87.3 85.0
Medication should be prescribed

Aspirin 06 77.22 884 7442 U4 794

ACE inhibitor 125 100 115 103 148 85

Statin 665 539 65.3 4742 69.0 61.0
ap<0.05.
bp<0.001.

Abbreviations: M =maepatients, F=femaepatients, LDL = low-densty lipoprotein, ACE = angiotensi n-converting enzyme.

themalethaninthefemalepatient, aswastherisk of afuture
cardiac event. A higher percentage of doctorsaimed at atarget
LDL cholesteral level <130 mg/dl for men than for women.
All thesedifferencesweremore pronounced among the gener-
al practitioners and family physicians compared with thein-
ternistisand cardiologigts.

The attitude of physicians toward medication prescription
asodiffered for themaeand femalepatients(Tablell). Thus,
both groups of physi cianstended to prescribe aspirin more of -
tentothemale patient. A similar trend for prescribing astatin
was seen only among the community-affiliated physicians.

Tablelll showsthe characteristics of the patientswith sig-
nificant CAD who were chosen randomly from the comput-
erized database. The female patients were older than the

males, had higher baseline levels of total cholesteral, LDL
cholesterol, and HDL cholesterol levels, had a similar fre-
quency of triple-vessel coronary disease, but underwent less
revasculari zation proceduresthan the male patients. The pre-
scription of statins in patients with LDL cholesterol levels
> 110 mg/dl wassignificantly morecommonin mae patients.
Thisdifferenceremained setistically significant (p<0.03) &f-
ter adjusting for age.

Discussion

Themaeand postmenopausal femal e patients presented to
the physiciansin the hypothetical case scenarioswere of sm-

TaBLE Il Characteristicsof patientswith significant coronary artery diseaserandomly chosen from the computerized database of the catheter-

ization laboratory at SorokaUniversity Medica Center

Malepatients Femaepatients
n=172 n=172
Age(years+ SD) 60.4+12.6 675+11.3
% patientswith triple-vessd disease 40 51
% patients undergoing arevascul arization procedure 63 3Bf
Lipoproteinlevelsmg/dl Basdline® Fina ¢ Basdine® Final ¢
Totd cholesterol 2019+433 184.8+39.2 2189+47.2¢  199.7+42.3f
Triglyceride 1845+ 844 167.2+101.4 1635+904 160.7+ 845
LDL cholesterol 127.3+320 1128+331 1369+3959 119.9+384d
HDL cholesterol 433+16.7 436+17.9 484+128¢ 49.9+13.3f
% of patientswithfina LDL cholesterol <110 mg/dl 491 416
% of patientseligiblefor satin therapy who received agtatin @ 65.6° 438¢

aPatientseligiblefor satin therapy arethosewith baselineLDL cholesterol >110 mg/dl.
b ipoprotein levelsbeforetreatment with lipid-lowering drugs.

¢Fina lipoproteinlevelsavailable.

dp<0.05for thedifference between maleand fema e patients.
€p<0.01 for thedifference between male and femaepatients.
fp<0.001 for the difference between male and fema e patients.

Abbreviations: SD = standard deviation, LDL =low-density lipoprotein, HDL = high-density lipoprotein.
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ilar age and had similar symptoms, laboratory results, and an-
giographic findings, differing only in gender. Despitethis, a
higher proportion of physi cians suspected acardiac origin of
the chest pain and predicted a higher risk for afuture cardio-
vascular event inthe mal e patient. Accordingly, they decided
to prescribe aspirin and statins more often and aimed to
achievealower LDL cholesterol target god for the male pa-
tient. Theseresultsindicate that despitethe similarity in clini-
cal characterigticsin thetwo patients, the need for preventive
theragpy isconceived asbeing moreimportant in male patients.
Thistrendisfurther supported by thefinding that among pa-
tientsfromtheregistry with significant CAD, ahigher propor-
tion of males actually received statin therapy. Differencesin
severity of coronary disease and frequency of revasculariza-
tion procedures (Tablel11) cannot explain thisdifference.

Theprediction of risk for morbidity and mortality inour hy-
pothetical patientsis not smple. Both had chest pain, minor
perfusion defects on the stress thallium scan, and evidence
of mild atherosclerosis on coronary angiography. Thus, they
cannot be considered as true “ primary-prevention” cases for
whomthe Framingham risk scorecan beapplied.3 TheNation-
a Cholesterol Education Program (NCEP) Expert Pandl on
Detection, Evauation, and Treatment of High Blood Choles-
terol in Adultsguidelines® do not specificaly addressthisissug,
but do place heavy emphasis on other evidence of subclinical
atherosclerodsas* coronary risk equivaents’ andthusat high-
er risk for CAD events. The European guidelinesl” specificaly
recommend “ingtitution of preventive strategies in patients
with occult atherosclerotic lesonsin amanner Smilar tothose
withestablished CAD.” Thelsradli Atherosclerosis Society, in
collaboration with other societiesinvolved in the trestment of
atherosclerosis, have published guiddinesfor thedetectionand
treatment of atherosclerosis. 18 These arebased on acombina-
tion of the NCEP and the European guidelines and use the
sameL DL thresholdlevelsfor initiating drug treatment aswell
asthesameL DL target levelsastheNCEP guiddines.

Anaysisof phys cian subspecidty suggeststhat the gender-
related differencesin Isragl occur more prominently among
genera practitionersand family physicians (“community &af-
filiated”) than among internistsand cardiologists (“ hospital af-
filiated”). Grouping of subspecializations was done for the
sake of increasing the sample size of each group of physicians
and may appear rather arbitrary. However, genera practition-
ersand family physiciansin Isragl generaly work together in
common clinics, devotemost of their timeto primary care, and
share CME sessions, whileinternists and cardiologists work
mostly in hospitdl settingsand shareasignificant part of their
residency training. In addition, separate subanaysisof thean-
swersby each subspeciaty revea ed smilaritiesbetween gen-
erd practitionersand family physciansand betweeninternists
and cardiologists. It appears that the mgjority of gender bias
occursinthe primary-care environment.

Severd weaknesses of the study need to be noted. In the
case scenarios, the degree of coronary artery stenosis was
“minimally obstructive” Itis possiblethat the use of patients
with more severe coronary stenosismight haveyielded differ-
ent responses. However, the results of the differential use of

statinsin “redl life’ maleand femal e patientswith significant
coronary senosissuggest otherwise. Therearea so somelim-
itationsto our analysis of the use of gtatinsin theregistry pa-
tients. Thus, we only have data on those prescriptions that
were actudly filled by the patients at the HMO’s pharmacy.
Althoughitispossiblethat in somecasesrecommendationsby
the physician for beginning therapy with a statin were disre-
garded by patients, we have no reason to believe that the pro-
portion of thisphenomenon differsbetween maleand femae
patients. The use of computerized datarather than individua
chart analysisdoesnot alow usto correlate statin prescription
patternsin relationship to physician speciaty and gender, as
any patient may be seen by more than one physician in the
community and/or the hospital. In addition, theidentity of the
physicianswho participated in thefirst part of the study (“hy-
pothetical patients’) wasnot necessarily identical tothosewho
treated the patientsin part 2 of the study (“red patients’), and
therefore the linkage between attitude and practice of physi-
ciansshould betakenwith caution. Finally, thegenerdizabilty
of theseresultsto other countriesand medical communitiesre-
quiresfurther proof.

Conclusion

Our study suggeststhat atruegender biasexigts, bothinthe
attitude and in actua practice of physicians toward the sec-
ondary prevention of CAD. Better physician education onthe
efficacy and importance of secondary prevention strategiesin
womenwith CAD seemswarranted.
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