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Race, Presenting Signs and Symptoms, Use of Carotid
Artery Imaging, and Appropriateness of
Carotid Endarterectomy

Eugene Z. Oddone, MD, MHSc; Ronnie D. Horner, PhD; Richard Sloane, MPH;
Lauren Mcintyre, PhD; Aileen Ward, RN; Jeff Whittle, MD, MPH; Leigh J. Passman, MD, PhD;
Laura Kroupa, MD; Robert Heaney, MD; Susan Diem, MD; David Matchar, MD

Background and Purpose-We sought to determine whether there are racial differences in use of carotid artery imaging
after controlling for clinical factors and to ascertain racial differences in presenting signs and symptoms and overall
appropriateness for carotid endarterectomy (CE).

Methods—We performed a retrospective cohort study of 803 patients older than 45 years, hospitalized between 1991 and
1994 at any of 4 Veterans Affairs Medical Centers, with a discharge diagnosis of transient ischemic attack or ischemic
stroke. Clinical data were abstracted from the medical record, including presenting symptoms, diagnostic test results,
and use of surgical procedures. Appropriateness for CE was determined according to RAND criteria.

Results—Black patients were more likely than white patients to present with stroke (78% versus 55%) but less likely to
present with transient ischemic attack (22% versus 45%0.001). There was no racial difference in medical
comorbidity or preoperative risk. Black patients were less likely to have an imaging study of their carotid arteries (67%
versus 79%P=0.001). Race remained an independent predictor of imaging after adjustment for clinical factors (odds
ratio=1.50; 95% CI, 1.06 to 2.13). Because of higher prevalence of significant carotid artery stenosis, whites were
significantly more likely than blacks to be assessed as appropriate candidates for surgery with the use of RAND criteria
(18% versus 4%P=0.001).

Conclusions—Use of carotid artery imaging, a critical step in determining eligibility for CE, is influenced by the patient’s
race after controlling for clinical presentation. Adjustment for appropriateness of CE reduces but does not eliminate the
importance of race(Stroke 1999;30:1350-1356.)
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S’goke is the third leading cause of death and a leading higher risk for ischemic stroke, they are only one third to one
ause of disability among adults in the United Statex. fourth as likely as whites to receive CE8

the approximately one-half million individuals who have a Various explanations for the racial difference in CE rates
stroke every year, approximately one third die and, among the have been suggested, with most attention focused on clinical
survivors, one half have significant residual disabilities. factors, particularly the location and extent of atherosclerotic
Blacks are at higher risk of stroke than whites, and recent lesions within the cerebrovascular circulatioi? These stud-
reports indicate that stroke mortality among blacks may be ies suggest that lower use of CE among blacks is explained,
increasing? Although new treatments for acute stroke may be in part, by lack of significant carotid disease in this racial
promising, preventive practices are particularly important for group. What remains less certain and may serve to confound
reducing the overall burden of disease. Treating hypertensioncurrent hypotheses is whether there is differential referral of
is the most important preventive practice; however, carotid blacks compared with whites for carotid artery imaging, an
endarterectomy (CE) is known to be effective in preventing essential first step to detect carotid disease. Although a recent
ischemic stroke for many patients with high-grade carotid study found no racial difference in use of such diagnostic
artery stenosid# Although black patients are known to be at tests!®> most investigations report that a substantially smaller

Received December 1, 1998; final revision received April 1, 1999; accepted April 1, 1999.

From the Center for Health Services Research in Primary Care, Veterans Affairs Medical Center, Durham, NC (E.Z.O., R.D.H., R.S., AW., D.M.);
Divisions of General Medicine (E.Z.O., R.D.H., D.M.) and Biometry (L.M.), Duke University Medical Center; Center for Clinical Health PolicycResear
Duke University (E.Z.O., R.D.H., D.M.), Durham, NC; Pittsburgh Veterans Affairs Medical Center (Pa) (J.W.); Center for the Study of Healthcare
Provider Behavior, West Los Angeles Veterans Affairs Medical Center (Calif) (L.J.P.); St Louis Veterans Affairs Medical Center (Mo) (L.K.n.H.); a
Division of General Medicine, University of Minnesota Medical Center, Minneapolis (S.D.).

Reprint requests to Eugene Z. Oddone, MD, MHSc, Center for Health Services Research in Primary Care (152), VAMC, 508 Fulton St, Durham, NC
27705. E-mail oddonOO1@mc.duke.edu

© 1999 American Heart Association, Inc.

Strokeis available at http://www.strokeaha.org

Downloaded from stroke.ahd8&®als.org by on July 31, 2007


http://stroke.ahajournals.org

Oddone et al

proportion of black compared with white patients receive
carotid angiograph$-81° This differential use of invasive

imaging procedures may reflect in part a perceived racial
difference in the risk of complications from arteriography.
Alternatively, there may be a racial difference in the constel-
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Demographic Variables

We used the VA Patient Treatment File (PTF) to determine patient’s
age, race, sex, marital status, and VA disability status (a designation
potentially affecting access to outpatient care). The PTF is a
centralized, computer-based administrative data file composed of
patient demographic data and discharge summary information for

lation of presenting signs and symptoms, indicating a greater each hospitalization at a VA hospital. The reliability of sociodemo-

or lesser likelihood of the presence of significant carotid

disease. Thus, physicians may refer black patients for imag-

graphic variables in the PTF is high (eg, race is consistently recorded
in 99.2% of cases)g

ing studies at a lower rate because fewer black patients havec|inical Presentation
clinical signs and symptoms that suggest high-grade lesionsgrom each patient's medical record taken from the index hospital-

in the anterior carotid distribution.

In this report we examine the interaction between signs and
symptoms as a potential mediator in explaining the racial
difference in the proportion of patients who receive carotid
artery imaging to define their appropriateness for CE. For

ization, we abstracted information to classify the primary condition
as stroke or TIA using a modified version of the RAND/Academic
Medical Center Consortium (AMCC) data abstraction form previ-
ously employed in another CE projgét.We further classified
patients according to whether or not they had a prior history of stroke
or TIA documented in the medical record. We used neuroimaging

those patients who receive imaging, we determine whether reports to categorize stroke patients as hemorrhagic or nonhemor-

there is a racial difference in the use of CE after accounting
for differences in clinical status.

Subjects and Methods

Patient Identification

Eligible patients were older than 45 years and were hospitalized
between April 1, 1991, and January 25, 1995, at 1 of 4 Veterans
Affairs (VA) Medical Centers (VAMCs) chosen because they had a
sufficient number of blacks to contribute patients to the study
(Durham, NC; Pittsburgh, Pa; St Louis, Mo; and West Los Angeles,
Calif). In addition, these hospitalizations had to have the following
International Classification of Diseases, Ninth Revistiagnostic
codes for either transient ischemic attack (435), ischemic stroke
(433, 434, 436, 437), or amaurosis fugax (362.34). We stratified
patients by race (black, white, or other) and selected a random
sample of white patients from each site. To obtain sufficient
statistical power at 2 sites (Durham and Pittsburgh), 100% of black

rhagic. For patients with stroke, the extent of residual disability was
measured by the Rankin scakeA Rankin score of 3, 4, or 5 was
classified as a major residual disability.

Comorbid lliness

Comorbid conditions may act as relative contraindications in the
decision to refer a patient for CE. Therefore, we recorded comorbid
medical conditions (eg, congestive heart failure, myocardial infarc-
tion, chronic obstructive pulmonary disease, malignancy) that might
influence a physician’s decision against CE. If the condition was
mentioned in the medical record, it was recorded as a comorbid
condition. Furthermore, we calculated a Charlson Index as a measure
of overall burden of comorbid illne$8.This index was chosen over
other available indices because it has been validated in hospitalized
patients, and we have shown in prior studies that it is important in
predictive models used to assess CE rates.

Diagnostic Testing
We recorded whether the patient had received neuroimaging during

patients were included in the study. At the remaining sites, we the index hospitalization (CT or MRI). When performed, we also
selected a random sample of black patients. Research assistants 4ioted the results of noninvasive (usually Doppler ultrasound) and

each site photocopied pertinent components of the record for the

index hospitalization and masked any identifiers of the patient’s race.

Research assistants also photocopied medical record information

pertaining to any hospitalization or outpatient evaluation in the 6
months after discharge that involved carotid imaging studies or CE.
Our target sample was 1036 patients. The study protocol was
approved by the Institutional Review Board at each site.

Chart Abstraction
The coordinating center performed all chart abstraction. One re-
search assistant reviewed each chart to ensure blinding of all

carotid angiography tests to evaluate the degree of carotid artery
stenosis. For patients who had both tests, we recorded results of the
angiography. Additionally, we were able to obtain radiographic films
for 112 of 217 patients who received angiography with no racial
difference in the retrieval success rate. A neuroradiologist, masked to
the study hypothesis, read these films to assess the degree of
intracranial stenosis. Significant intracranial stenosty@%) may

be a contraindication to CE, but it was not uniformly reported in text
format on the original radiographic repogés.

Operative Risk
Anticipated operative risk is an important factor in the decision to

references to the patient's race. One research nurse then abstractegfer patients for CE. Using a validated operative risk score based on
clinical information used to assess the appropriateness of CE; aa modification of the Sundt Index, we classified patients as low or
standardized form was used for this process. All abstracted recordshigh risk for CE22 The modified Sundt Index is based on an

were overread by one physician (E.Z.O.), who made the final

algorithm of neurological stability, medical risk factors, and carotid

assessment of clinical status (stroke, transient ischemic attack artery risk factors and ranges from 1 (low risk) to 4 (high risk). In a

[TIA]). Patients were excluded at this stage if the medical record
contained insufficient information to make this clinical assessment
(n=69) or if the review revealed that patients were not hospitalized
for one of the target conditions £1.09). We also excluded patients
who were deemed asymptomatic from the perspective of anterior
carotid artery stenosis &b5). These patients were generally admit-
ted for evaluation of a cervical bruit or for evaluation before

previous study, the risk of stroke or death for patients with Sundt
level 1 or 2 who received a CE was 2.6%; for patients with Sundt
level 3 or 4, risk was 5.5%?

Appropriateness of CE
Of the 2 available sets of guidelines used to judge the appropriate-
ness of CE (the ad hoc committee of the Joint Council of the Society

coronary artery bypass. Because this is a potentially unrepresentativefor Vascular Surgery and the RAND/AMCC guidelin@dp* we

population of asymptomatic patients compared with those who are

chose to apply the RAND/AMCC guidelines in this study. These

evaluated outside the hospital, we chose to exclude them from the guidelines are based on the ratings of a multidisciplinary expert panel
analysis. We therefore abstracted information from the medical and classify patients as appropriate, inappropriate, or uncertain
records of 803 patients (78% of the initial sample): 389 blacks and candidates for CE. The clinical information used to make these
414 whites. judgments is based on a combination of symptom status (eg, TIA or
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stroke), degree of ipsilateral and contralateral carotid artery stenosis,

and anticipated operative risk. The RAND/AMCC guidelines have
high test-retest reliability and content valid#y.Moreover, these

TABLE 1. Demographic and Clinical Characteristics of Black
and White Veterans Hospitalized for TIA or Ischemic Stroke

specific panel ratings are internally consistent with incremental TIA Ischemic Stroke
survival estimates generated from a decision analytical model ) )
comparing CE with medical therag§.Finally, the RAND/AMCC o Black White Black White
guidelines yielded recommendations that are consistent with recom- Characteristic (n=86)  (n=184)  (n=303)  (n=230)
mendations derived from randomized controlled trial evidence. Age <65y 50.0 47.8 416 36.1
Statistical Analyses Comorbidities

We usedy? tests to compare sociodemographic, disease, diagnostic Atrial fibrillation 7.0 6.0 7.6 15.2¢
testing, and comorbid medical iliness characteristics of blacks and COPD 13.9 15.8 15.2 21.3
whites. For all patients in the study-803), we then used logistic CHF 198 92 199 17.0
regression to determine both unadjusted and adjusted odds ratios and )

95% Cls for receiving any carotid artery imaging. Variables in these ~ Diabetes mellitus 30.2 21.2 37.9 21.4%
models were chosen because of their a priori defined clinical  Hypertension 779 62.0% 83.5 73.5%
significance (eg, age, Charlson comorbidity, clinical presentation .

[TIA, minor stroke, and major stroke], anticipated operative risk, and Prior Wi 151 19.0 155 209
hospital). For the adjusted model, we report odds ratios and 95% Cls. PVD 151 31.0¢ 15.2 191
We assessed the adequacy of the model using the Hosmer-prior CVD

Lemeshow goodness-of-fit test andtatistic.

Onthe bagsis of clinical indications specified by the RAND/AMCC Stroke 337 163 376 309
method, we assigned all patients who received a carotid artery TIA 34.9 15.2% 7.3 13.1
imaging study (r-584) into 1 of the 3 appropriateness categories: Pprior procedures
appropriate for CE, uncertain appropriateness, and inapproptiate.

For these patients who were followed forward in time after the index CE 0.0 98¢ 0.3 17
hospitalization, we report unadjusted relative risks and 95% Cls for ~ CABG 8.1 125 3.3 11.3§
CE rates associated with RAND/AMCC appropriateness categories. g megical therapy* 43.0 57.6t 33.7 40.9

Relative risks were chosen for this analysis because we identified a
cohort and followed them forward in time to determine whether they

received a CE in the 6 months after discharge from the index

hospitalization.

Results

Characteristics of the Patients

There were several significant differences in clinical charac-
teristics of the black and white patients with TIA. A greater
proportion of blacks had hypertension, while a smaller
proportion had peripheral vascular disease (Table 1). Overall,
more black than white patients presented with stroke (78%
versus 55%). Conversely, fewer blacks than whites presente
with TIA (22% versus 45%). Almost 10% of white patients
with TIA but none of the blacks had had carotid CE before the
index hospitalization. A significantly smaller proportion of
black than white patients was on anticoagulant or antiplatelet

COPD indicates chronic obstructive pulmonary disease; CHF, congestive
heart failure; MI, myocardial infarction; PVD, peripheral vascular disease; CVD,
cerebrovascular disease; and CABG, coronary artery bypass graft.

*Patient receiving aspirin, ticlopidine, dipyridamole, warfarin, or similar
agents before the index hospitalization.

1P<0.05, $P<0.01, §P<0.001.

carotid arteries during their index admission or in the 6
months after the admission (83% versus 94.0%, respectively;
P=0.003). This pattern held for any use of carotid Doppler/
duplex scanning (76% of blacks versus 89% of whites;

OIP<0.001) irrespective of use of carotid angiography and for

any use of carotid angiography irrespective of use of nonin-
vasive imaging (27% versus 49%<0.01). All 5 of the

black patients with crescendo TIA were imaged. Among
patients with vertebrobasilar TIAs, 44.4% (4/9) of blacks but

therapy at the time of hospitalization and hence could be 79-6% (12/17) of whites received carotid artery imaging
considered to have failed medical therapy. However, among (P=0-20); the lack of statistical significance is a likely

the subset of these TIA patients who had a prior history of consequence of the small number of patients involved. A
TIA or stroke, there was no racial difference in the proportion Smaller proportion of blacks than whites with single (81%

receiving these drugs (57% versus 63% for blacks and whites,
respectively;P=0.44).

There was a significant racial difference in the type of TIA
(P=0.002). Five (5.8%) of the blacks but no whites had
crescendo TIA. A greater proportion of whites than blacks
had multiple TIAs (61.4% versus 45.3%, respectively); the
reverse situation held for single TIAs (29.3% versus 37.2%
for whites and blacks, respectively). However, a similar
proportion of patients in both racial groups had vertebrobasi-
lar TIAs (10.5% versus 9.2% for blacks and whites,
respectively).

Use of Carotid Artery Imaging
Significantly fewer black than white patients with TIA
received either noninvasive or invasive studies of their

versus 96%, respectiveliz=0.02) and multiple (90% versus
96%, respectivelyP=0.11) TIAs was imaged.

Virtually all stroke patients received either CT or MRI of
the head during their hospitalization (98.1% of blacks versus
99.6% of whites;P=0.43). The proportion of blacks with
stroke who received carotid ultrasound or Doppler was
similar to that of whites (60.1% versus 65.2%, respectively;
P=0.37). Fewer blacks than white stroke patients underwent
carotid angiography (7.9% versus 13.9%, respectively); how-
ever, this difference was not statistically significant
(P=0.06).

Symptoms and Use of Carotid Artery Imaging
For both racial groups, neither the overall constellation of
signs and symptoms nor any specific symptom (with 1
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TABLE 2. Presenting Signs and Symptoms of Most Recent TIA TABLE 3. Important Factors Associated With Receiving
Among Black and White Veterans Hospitalized for TIA, Carotid Artery Imaging
According to Use of Carotid Imaging and CE*

All Patients (n=803)

Carotid Artery Imaging

Unadjusted Adjusted for Covariates*
Black White
Explanatory Variable  Odds Ratio 95% Cl 0dds Ratio 95% Cl
Si Sympt ( Ye;1) ( N(; 5 Y?873) ( Ni1) Age, y
ign or Symptom n= n= n= n=
on o oympom 65 053 038,074 069 048 099
Ovirall present/atlon » 4565 10 10
I icit:
ny sensory/motor deficitst Charlsont 075 06508 123 097,156
Unilateral only 60.6 53.3 59.5 27.3 Race
Blateral o 67 >z 9 White 183 134,251 150 106,213
Visual deficit only 239 13.3 22.0 27.3 Black 10 10
Indeterminant 8.5 26.7 13.3 36.4 . .
Soecfi Clinical presentation
ps_c'.'c symptoms} . \ Major strokes 1.0 NA 1.0 NA
sion %80 333 0 55 Minor stroke 1 147,304 164 112, 2.40
Sensory or motor TIA 211 4731200 599 368, 974
Face 394 26.7 31.2 18.2 VAMC
Arms 211 6.7 20.8 9.1§ 1 10 NA 10 NA
/';egs N 322 488 322 12? 2 169 112,254 180  1.15279
] ms a/" ‘ilgs ‘ ‘ PR 3 135 088,208 432 196 9.55
i . . 25. 2
anguage/swallowing 33.8 33.3 5 8 4 3.97 240, 6.57 3.53 207, 6.04
Frequency — -
NA indicates not applicable.
>1/d 1.3 13.3 52 9.1 *Adjusted for all variables listed in table. Hosmer-Lemeshow goodness-of-fit
1/d to 1/wk 19.7 13.3 19.6 9.9 test: P=0.78, c statistic=0.76.
1/mo 493 267 43.9 727 tCharlson is 4 levels: 0, 1, 2, and =3.
“1/mo 183 6.7 6.6 0.0 $Based on residual impairment assessed with Rankin score.
Not reported 1.4 0.0 4.6 9.4

were approximately 50% more likely to receive imaging than
Values are percentages. S were black patients. Patients who were older and those who
*Statistical comparisons were made between black and white patients with had a higher Charlson comorbid score were less likely to

the »? test. R . .
tDeficits involving the face, arm, or leg on 1 or both sides with or without receive imaging. For the Charlson Index, every step increase

vision involvement; statistical testing was of the distribution across categories. in severity lowered the odds of receiving any carotid artery
tPatient may report 1 or more of these specific symptoms. imaging. Additionally, patients with major strokes were less
§P<0.01. likely to be imaged than patients with minor strokes or those

with TIA. There was also an association between imaging and
exception) was associated with having carotid artery imaging hospital. Relative to VAMC 1, patients at VAMC 2 and
(Table 2). The 1 exception was presence of sensory or motoryAMc 4 were significantly more likely to receive imaging
deficits of the arms, which, among whites only, was associ- g gies. The majority of this difference is explained by a
ated _W'th a_greater likelihood of receving imaging of the comparatively high use of ultrasound studies at the latter 2
carotid arteriesK<0.01). There was no racial difference in VAMCs. When we examined use of CE by site (data not
the frequency of transient |sphem|c events at presentatl_on. shown), these same hospital effects did not hold since patients
_Only sensory or motor d?f'C'tS of the fa(_:e were associated at VAMC 4 were significantly less likely to receive CE than
with greater use of carotid artery imaging among stroke were patients hospitalized at the other 3 VAMCs, implying a

patients of e!ther racial group. Patients of e|the_r race who potentially complex site effect and highlighting the necessity
presented with these symptoms were more likely to be : o .
of accounting for hospital in the analysis.

imaged than patients without such symptoms. Major stroke Results f tid artery | ) h dal
was inversely related to use of carotid artery imaging for esulls from carolid artery imaging showed a low preva-

blacks P<0.05) and whitesR<0.001). lence of h.igh-g.rade stenqsis among patients (Figqre)._ Over
half of patients in both racial groups hatb0% narrowing in

Association Between Carotid Imaging and the carotid artery ipsilateral to the side of the reported

Clinical Variables symptoms. However, the degree of carotid stenosis in the

Table 3 shows the relative association between receipt of anyipsilateral artery differed significantly between blacks and
carotid artery imaging study and important clinical variables whites. Whites, on average, had higher-grade stenosis than
other than presenting symptoms and signs. All of the vari- blacks P=0.001) (Figure). In terms of arterial stenosis in the
ables listed were independently associated with undergoingportion of the internal carotid artery distal to that considered
carotid artery imaging. In adjusted analyses, white patients for potential CE, 7% of blacks and 6% of whites had
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L use of other diagnostic and therapeutic procedures). Although
= ’;z ] VTP w— it has. been shown consistently that the presence of high-grade
20l carotid artery stenosis appears to account for much of the
3@: 50 | observed racial differenceblacks are less likely to receive
£ 40| carotid artery imaging, an essential initial step to determining
T 304 appropriateness for the surgéry.This has raised concern of
§-2°* racial bias in referral to carotid artery imaging. However,
& 13, ——— ﬂ - there are alternative explanations, including physician per-
T 9% s0.69%  70.99%  100% ception of a greater risk of angiographic complications

among blacks or possibly a racial difference in the signs and
Proportion of patients with specified degree of stenosis for symptoms that indicate atherosclerotic disease of the carotid
carotid artery ipsilateral to the patient’s symptoms (?=32.9, arteries.
P<0.001). To our knowledge, this is the first study to examine the role
of clinical factors in explaining the substantial racial differ-
high-grade stenosis (ier70%) in the cervical or petrous ence in both the use of carotid artery imaging and CE for
arteries, and 4% of blacks and 4% of whites had stenosis of patients that might be considered for the procedure. Important
=70% either in the Al, A2, M1, or M2 segments of the clinical factors include symptomatology, clinical status, de-

Percent Stenosis

anterior cerebral or middle cerebral arteries. gree of stenosis, comorbidity, the presence of atherosclerotic
) lesions distal to the cerebrovascular circulation, and factors
Appropriateness for CE that affect operative risk assessment. We found no significant

According to the RAND/AMCC guidelines, more whites than  racial differences in the overall degree of comorbid condi-
blacks were considered either appropriate (18% versus 4%.tions or in predicted operative risk. While there were racial
respectively), or uncertain (22% versus 15%, respectively) differences in the degree of atherosclerosis in the portion of
candidates for CE. Sixty percent of whites and 81% of blacks the carotid artery usually considered for CE, we did not find
were categorized as inappropriate for the procedure. Thesedifferences in the extent of arterial stenosis in the intracranial
differences in the proportion of patients in each category were portions of the carotid arteries. This result is important
highly significant £=0.001). because previous studies have indicated that blacks have a
Of the 57 whites classified as appropriate for CE, 38 (67%) higher degree of intracranial stenosis, which is a relative
underwent CE, whereas 5 of the 10 blacks (50%) classified ascontraindication for CR? When clinical status, degree of
appropriate underwent the procedure. The relative risk of CE stenosis, and operative risk were combined into a summary
for whites compared with blacks was 1.34 (95% ClI, 0.70 to measure of appropriateness for CE, we found that on average
2.53). Of the 72 whites classified as uncertain, 17 (24%) whites were considered to be more appropriate candidates for
received CE, compared with 1 of the 39 blacks (3%) the procedure. This pattern occurred because a higher per-
classified as uncertain (relative risk, 9.2; 95% CI, 1.26 to centage of whites than blacks presented with TIAs and whites
66.7). Finally, 1 of 196 whites classified as inappropriate had a higher degree of carotid artery stenosis. However, we
received a CE compared with none of the 210 blacks in this found that differences in both use of carotid artery imaging
category. In other bivariate comparisons, clinical status was and use of CE persisted between blacks and whites after we
significantly associated with the use of CE; compared with controlled for these clinical variables.
patients who present with TIA, patients with major stroke  Carotid artery imaging is a necessary step in the process of
were approximately 20-fold less likely and those with minor evaluating potential candidates for CE. In symptomatic pa-
stroke were 5-fold less likely to undergo CP=0.01). tients, imaging can be used as a diagnostic test to help
Importantly, age, Charlson Index of comorbidity, and surgical clinicians understand the pathophysiology of the patient’s
risk score were not associated with use of CE. While we were signs and symptoms. In this sense, clinicians may image
unable to perform supplemental multivariable analyses be- patients only to better understand their disease even if they
cause of the small sample size of blacks who received CE, theare not otherwise considered candidates for CE. This may
RAND/AMCC appropriateness criteria take into account explain why so many patients in our study received some type
assumptions about clinical status and operative risk. of carotid artery imaging, yet so few were true candidates for
We also examined the symptoms and clinical characteris- CE. However, independent of the reason for imaging, white
tics of the patients who were deemed appropriate candidatespatients were 50% more likely to be imaged than blacks. This
for CE by the RAND/AMCC criteria but did not receive CE.  effect remained significant after we accounted for important
Although the number of black patients classified as appropri- clinical factors such as clinical status (TIA or stroke), stroke
ate for CE was small, there was no discernible pattern in the severity, comorbid illness, and anticipated operative risk.
accompanying symptoms or other clinical factors that might ~ An explanation for the lower referral of blacks with TIA to
explain the choice to not use CE for these patients comparedcarotid artery imaging is unclear. If the black patients being

with white patients who did not receive the procedure. referred for imaging were those who were perceived by the
physician to have the greatest likelihood of high-grade
Discussion stenosis in the carotid arteries, we would expect to find a

There is intense interest in understanding the observed racialgreater proportion with significant disease. Clearly, this was
difference in the use of CE (as well as the racial disparities in not the case; most of the imaged black patients did not have
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significant involvement of either carotid artery. This finding, fore, the racial difference in CE rates may be derived from
however, suggests an alternative explanation for the lower inherent differences in how options were presented or inter-
rate of referral to imaging: because of a perceived lower preted in the setting of this uncertainty.

likelihood of significant carotid disease in blacks generally, =~ We recognize that a number of potential limitations in this
the attending physician may have decided that the symptomsstudy may affect our interpretation of the findings. First, all
arose from lesions higher up in the cerebrovascular circula- measurements were made with the use of information avail-
tion and therefore that imaging of the carotid arteries was able in the medical record. Thus, our data abstraction is
unwarranted. This may have been complicated by the fact thatsubject to the limitations inherent to medical record data, such
a greater proportion of blacks compared with whites was as missing information. To limit this effect, we focused on
diagnosed with hypertension. Because we did not have key elements important in deciding the course of treatment.
information on stroke subtype, we could not differentiate Moreover, unless physicians are recording information dif-
lacunar infarct from artery-to-artery embolism among those ferently on the basis of patients’ race, problems in data
patients who presented with stroke. A third and less likely availability should be distributed equally across racial groups
explanation is that there was perceived to be a greater risk ofin our patient population.

angiographic complications for the black patients. However, A second limitation is that we focused only on clinical
fewer blacks underwent noninvasive imaging as well, and the factors available in the medical record, and therefore we do
risks of complications from carotid ultrasound/Doppler are not have nonclinical and potentially important information
essentially nonexistent. that may explain the observed racial difference in use of

We cannot rule out definitively the possibility that the imaging and CE. To develop our understanding of the true
observed pattern in use of carotid imaging studies or CE influence of patient-physician interactions and patient aver-
reflects a differential referral pattern at a stage before hospital sion to operative procedures, prospective studies focusing on
admission. However, if symptomatic blacks were underre- these aspects are needed. Third, only a small number of black
ferred to VA hospital care, one would expect to find either patients in this study received CE=8). This prevented
more frequent TIAs or more severe or complex symptoms more complex statistical modeling to determine the influence
among blacks than whites. We found no racial difference in of other factors on the use of the procedure. Nevertheless, the
either the frequency of the TIAs or the presenting symptoms primary focus of this study was to understand the role that
and signs, nor did we find a difference in extent of residual clinical factors play in first determining which patients
functional impairment from stroke if the patient had had a received carotid artery imaging and then the appropriateness
stroke. An additional explanation to this end might be of CE for a racially stratified group of patients who might be
differential referral to carotid imaging as a function of stroke considered for the procedure. We had sufficient sample size
subtype. While more blacks than whites had hypertension (ie, for evaluating the use of imaging in this population.

82% versus 68%), we do not have sufficient information on A fourth limitation is that we examined use of carotid
stroke subtype to adjust for this factor in the analysis. imaging and CE that occurred in the VA. Approximately 60%

We found a strong association between the RAND/AMCC of our sample were older than 65 years and therefore eligible
appropriateness rating and use of CE; however, blacks for Medicare and may have obtained these procedures outside
continue to be less likely to receive the procedure. There arethe VA. However, in previous studies;5% of hospitaliza-
several potential reasons for this observed difference. First, ations for veterans identified in this fashion occurred outside
financial barrier to care for invasive procedures is a potential of VA hospitals?8 Furthermore, even if procedures were done
explanation. However, all patients in this study received care outside the VA, we would anticipate a racial bias that would
within an equal-access healthcare system. Therefore, finan-most likely favor more whites obtaining these procedures.
cial barriers are discounted as a likely reason for the racial Finally, by studying only hospitalized patients, we may have
difference. Second, there may be a racial difference in the missed potential differences in the outpatient evaluation that
quality of the patient-physician communication about the could result in biased referral for hospital care. Racial
disease process and treatment options that lead to differenceslifferences in terms of how patients initially present for care
in patients’ understanding of their options. Finally, there may and how they are managed may be more important in
be a racial difference in patient preferences for a given population terms and might explain why such a higher
treatment option, leading to a lower rate of surgical treatment percentage of black veterans was hospitalized for stroke
among blacks. rather than for TIA.

The observation that the racial difference in use of CE was  With the above limitations in mind, we conclude that black
most pronounced in the category of patients for whom the and white patients who are hospitalized for TIA or stroke at
procedure was deemed of uncertain appropriateness accordVA facilities present with an essentially similar frequency
ing to RAND/AMCC guidelines is potentially important. and array of signs and symptoms associated with each
“Uncertain” in the RAND/AMCC scheme means that the use condition. However, fewer blacks than whites with TIA are
of CE for patients with these indications is more like a clinical referred for either noninvasive or invasive imaging of the
toss-up, that is, the expert panelists determining appropriate-carotid arteries. There is no significant racial difference in
ness believed that CE could not be expected to improve or referral for imaging among patients with stroke. Use of CE
worsen the average patient’'s survival. This implies greater appears to be similar among black and white TIA patients
room for discretion for physicians in presenting management who have definitive indications for the surgery, but use is
options and for patients in considering those options. There- substantially less among patients with more equivocal indi-
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cations. Further effort should be focused on potential racial 11.

differences in the evaluation and treatment of cerebrovascular
disease before hospitalization, with emphasis on the ,,
physician-patient interaction surrounding decision making for
the procedure, patient attitudes toward the procedure, and the

determinants of physician recommendations. This informa- 13-

tion will be essential for designing intervention strategies to

ensure that there is equal access to effective therapies whileis.

patient autonomy is respected.

15.
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