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OBJECTIVE: Individuals with peripheral arterial disease (PAD)
have a 3- to 6-fold increased risk of coronary heart disease and
stroke compared to those without PAD. We documented
physician-reported practice behavior, knowledge, and
attitudes regarding atherosclerotic risk factor reduction in
patients with PAD.

DESIGN: National physician survey.

PATIENTS/PARTICIPANTS: General internists (N = 406), family
practitioners (N = 435), cardiologists (N = 473), and vascular
surgeons (N = 264) randomly identified using the American
Medical Association’s physician database.

MEASUREMENTS AND MAIN RESULTS: Physicians were
randomized to 1 of 3 questionnaires describing a) a 55- to 65-
year-old patient with PAD; b) a 55- to 65-year-old patient with
coronary artery disease (CAD), or c) a 55- to 65-year-old patient
without clinically evident atherosclerosis (no disease). A
mailed questionnaire was used to compare physician
behavior, knowledge, and attitude regarding risk factor
reduction for each patient. Rates of prescribed antiplatelet
therapy were significantly lower for the patient with PAD than
for the patient with CAD. Average low-density lipoprotein
levels at which physicians ‘‘almost always’’ initiated lipid-
lowering drugs were 121.6 + 23.5 mg/dL, 136.3 + 28.9 mg/dL,
and 149.7 + 24.4 mg/dL for the CAD, PAD, and no-disease
patients, respectively (P < .001). Physicians stated that
antiplatelet therapy (P < .001) and cholesterol-lowering
therapy (P < .001) were extremely important significantly
more often for the CAD than for the PAD patient. Perceived
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importance of risk factor interventions was highly correlated
with practice behavior. Compared to other specialties,
cardiologists had lowest thresholds, whereas vascular
surgeons had the highest thresholds for initiating
cholesterol-lowering interventions for the patient with PAD.
Cardiologists were significantly more likely to report ‘‘almost
always’’ prescribing antiplatelet therapy for the patient with
PAD than were all other physicians.

CONCLUSIONS: Deficiencies in physician knowledge and
attitudes contribute to lower rates of atherosclerotic risk
factor reduction for patients with PAD. Reversing these
deficiencies may reduce the high rates of cardiovascular
morbidity and mortality associated with PAD.

KEY WORDS: peripheral vascular disease; quality of care;
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L ower extremity peripheral arterial disease (PAD) affects
20% to 30% of men and women age >50 years in
general medicine practices,’™ making PAD a problem
commonly encountered by physicians. Persons with PAD
have a 3- to 5-fold increased risk of cardiovascular disease
(CVD) mortality compared to persons without PAD.*” The
risk of CVD morbidity and mortality in PAD is comparable
to that in coronary artery disease (CAD).®® An association
between PAD and future CVD events is well-established,
even among PAD persons without clinically evident CVD.”
Because of the strong, consistent association between PAD
and future CVD events, the American Heart Association
(AHA) and the National Cholesterol Education Program
(NCEP) recommend equally intensive atherosclerotic risk
factor reduction for PAD and CAD patients.®510712
Previous studies indicate that patients with PAD are
undertreated for atherosclerotic risk factors.®'37'> In the
PAD Awareness, Risk, and Treatment: New Resources for
Survival (PARTNERS) program, PAD was identified via
ankle brachial complex screening in 29% of 6,979 older
patients in 350 general medicine practices across the
United States.® Compared to participants with CVD
diseases other than PAD, PAD participants in PARTNERS
were treated less frequently for hypertension and hyperlip-
idemia and received antiplatelet therapy less often.® Such
undertreatment may contribute to high rates of CVD
morbidity and mortality in PAD.
Reasons for undertreatment of atherosclerotic risk
factors in patients with PAD are unknown. One possible
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explanation is that physicians may be unaware of the high
rate of CVD morbidity and mortality or the importance of
risk factor reduction in PAD. To our knowledge, no previous
studies have compared physician-reported knowledge,
attitudes, and practice behavior regarding the importance
of atherosclerotic risk factor reduction between a patient
with PAD and a patient with CAD or a patient with no
clinically evident atherosclerosis. We addressed these
matters in a national physician survey. We hypothesized
that physicians would report less-intensive atherosclerotic
risk factor reduction for a patient with PAD than for a
patient with CAD and that physicians would report more-
intensive atherosclerotic risk factor reduction for a patient
with PAD than for a patient without clinically evident
atherosclerosis. We further hypothesized that physicians’
knowledge and attitudes regarding the risk of CVD events
and the importance of atherosclerotic risk factor reduction
would be less for a patient with PAD than for a patient with
CAD. Finally, we hypothesized that physicans’ knowledge
and attitudes regarding the importance of atherosclerotic
risk factor intervention would correlate significantly with
intensity of their reported risk factor intervention behavior.

METHODS
Sampling Frame and Sample Selection

The Institutional Review Board of Northwestern Uni-
versity’s Feinberg School of Medicine approved the study
protocol. We used the American Medical Association (AMA)
and American Osteopathic Association (AOA) databases to
construct the sampling frame of U.S. physicians. These
databases are the most comprehensive lists available and
include all U.S. physicians, Medical Doctors and Doctors of
Osteopathy, members and nonmembers of the AMA and
AOA. We studied general internists, cardiologists, vascular
surgeons, and family physicians because PAD patients
most frequently identify these physicians as their primary
physician.'® To achieve a sample size of 1,500 participants,
we randomly selected 5,119 physicians from the database,
after stratifying by physician specialty.

Inclusion and Exclusion Criteria

We included nonretired physicians engaged in 10 or
more hours of direct patient care per week. We excluded
physicians-in-training and physicians whose primary pro-
fessional activity was in research, teaching, or administra-
tion to ensure that our results would be generalizable to
attending-level clinicians who commonly care for PAD
patients.

Questionnaires

The study questionnaire measured domains of the
Theory of Planned Behavior, a theoretical model that is
commonly used to explain behavior.'®'® The Theory of
Planned Behavior proposes that the best predictor of a

behavior is the behavioral intention to perform it and that
behavioral intentions are driven primarily by a) knowledge
and attitudes, b) the desire to conform to social norms, and
¢) perceived behavioral control. Perceived behavioral con-
trol represents one’s degree of control over the desired
behavior when behavior is not completely under volitional
control.

The primary aim of this study was to compare
physicians’ behavior, knowledge, and attitudes regarding
atherosclerotic risk factor reduction for patients with PAD,
patients with CAD, and patients with no atherosclerotic
disease. Just 2 domains of the theory of planned behavior
address this primary study aim. For the first domain of
current physician practice, we queried physicians about
their reported current practice behavior for a specific
hypothetical patient. The second domain was physicians’
knowledge and attitudes regarding the importance and
benefit of atherosclerotic risk factor reduction for the
hypothetical patient. Another component of this domain
was measuring physicians’ knowledge of the association
between PAD and future CVD risk. Because our pilot data
showed suboptimal atherosclerotic risk factor reduction
for antiplatelet therapy, cholesterol lowering, and exercise,
we focused on these behaviors in addition to cigarette
smoking.'® We also studied behavior regarding prescrip-
tion of a supervised exercise program, because available
data for PAD indicate that supervised exercise programs
are superior to unsupervised exercise. 19

Three 7-page questionnaires, each describing 3 hypo-
thetical patients, were developed (see sample page of
questionnaire in Fig. 1). The questions in each were
identical, but the hypothetical patient differed. The 3
hypothetical patients were: a) a 55- to 65-year-old patient
with PAD and no other clinically evident atherosclerosis; b)
a 55- to 65-year-old patient with CAD and no other
clinically evident atherosclerosis; and c) a 55- to 65-year-
old patient without any clinically evident atherosclerosis.
For each patient, half of the questionnaires described a
female and half described a male patient. We studied CVD
risk factor treatments recommended by the NCEP and the
AHA at the time of the data collection, between February 1,
2000 and January 31, 2001. Specifically, AHA and NCEP
recommendations for patients with PAD were prescription
of antiplatelet therapy, regular aerobic exercise (preferably
supervised exercise), smoking cessation if the patient
smokes, and lowering low-density lipoprotein (LDL) cho-
lesterol to <100 mg/dL.%'%"'? NCEP guidelines for patients
with PAD or CAD included prescription of cholesterol-
lowering diet therapy for LDL cholesterol levels >100 mg/
dL and prescription of cholesterol-lowering drug therapy
for LDL cholesterol levels >130 mg/dL.'®"!! The 2002 U.S.
Preventive Services Task Force guidelines on aspirin and
primary prevention of cardiovascular events were not
published at the time of data collection.?®

Physicians were asked to rank the likelihood that they
would prescribe each specific therapy on a Likert scale
ranging from 1 to 6. The Likert scale was structured such
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that a response of 1 represented “almost never” and a
response of 6 represented “almost always” with remaining
numerical scores representing a range of prescribing
patterns between “almost never” and “almost always”. This
variable was dichotomized into a score of “6” versus “less
than 6.” We dichotomized the variable in this way because a
response of “almost always” for frequency of risk factor
treatment is most consistent with current guidelines
regarding atherosclerotic risk factor treatment for patients
with PAD. We dichotomized Likert scale questions on
knowledge and attitudes regarding atherosclerotic risk
factor treatment similarly, using a “6” to indicate that
treating a particular risk factor had a “large effect” or was
“extremely important” for cardiovascular risk prevention.

Mailings to Sampled Physicians

Because vascular surgeons do not typically care for
CAD patients without other vascular disease or patients
without evidence of atherosclerosis, all vascular surgeons
were randomized to receive 1 of the 2 questionnaires (male
or female) describing the patient with PAD and were mailed
their questionnaire directly. Vascular surgeons were asked
to return their questionnaire, indicating whether they met
eligibility criteria and whether they were willing to partici-
pate, even if they did not complete the questionnaire.

Nonsurgeons were randomized to receive a question-
naire describing 1 of the 3 patients. To ensure the
questionnaires were distributed equally among specialties,
we sent a stamped, addressed postcard to sampled
nonsurgeons on which they indicated their eligibility and
willingness to participate. Upon receipt of each postcard
indicating that a physician was eligible and willing to
participate, he/she was randomized to receive a question-
naire describing 1 of the 3 patient types (either male or
female).

Incentives

Up to 4 mailings were completed for each sampled
physician. All mailings to vascular surgeons included
questionnaires, whereas for nonsurgeons, the first 2
mailings were postcards and the third and fourth mailings
were questionnaires as described below. Because response
rates were initially lower than anticipated, we implemented
3 strategies at the time of the third mailing to increase
response rates. First, for nonsurgeons, we eliminated the
postcard mailing because response rates from surgeons
(who did not receive a postcard) were substantially greater
than from nonsurgeons (who received a postcard). In
addition, our final survey response rate was necessarily
limited by the postcard response rate. Physicians who had
not returned their postcard when this change was made
were randomized and mailed their questionnaire directly.
The second strategy was inclusion of a $5 bill with the
mailed questionnaires.?'?? The third strategy was provi-
sion of the opportunity to apply for Continuing Medical
Education (CME) credit after questionnaire completion.

Physicians who previously completed the questionnaire
were mailed a $5 bill “thank you” token and were offered
the opportunity to receive CME credit.

Statistical Analyses

Characteristics between the 4 specialties, compar-
isons between physician responses for the first 3 patient
types regarding knowledge and attitudes, and compar-
isons of current behavior, knowledge, and attitudes
across 4 specialties for the PAD questionnaire were made
using standard statistical tests for continuous and
categorical data. Because of the multiple outcomes tested,
we chose a statistical significance level of P < .01 as the
criterion for overall comparisons between the 3 patient
types and 4 specialty groups. Pairwise comparisons were
made between the PAD and CAD patient and between the
PAD and the no-disease patient using the Bonferroni
inequality to adjust for multiple comparisons (P < .01/2 =
P < .005).?% Six pairwise comparisons were performed
for physician specialties using Bonferroni adjustment
(P<.01/6 = P < .002).

Univariate logistic regression analyses and univariate
linear regression analyses were performed to determine
associations between patient type (independent variable)
and current behavior (dependent variable). Multivariable
logistic regression analyses and multivariable linear regres-
sion analyses were performed to determine the independent
associations between patient type (independent variable)
and current behavior (dependent variable), adjusting for
patient gender and physician specialty, age, gender, board
certification status, and race (white versus nonwhite). In
these analyses, odds ratios and regression coefficients were
estimated for the patient with PAD and the patient with no
disease, respectively, in reference to the patient with CAD.
Finally, to determine whether differences in physician
attitude and knowledge regarding the effects and impor-
tance of treating atherosclerotic risk factors mediated
differences in current behavior between patient types, we
repeated multivariable logistic regression analyses and
multivariable linear regression analyses adjusting for
attitudes and knowledge in addition to the aforementioned
variables. In these analyses, Likert scale responses for
attitudes and knowledge were collapsed into 1 of 3
categories: a) Likert scale score of 1 to 4; b) Likert scale
score of 5; ¢) Likert scale score of 6.

Analyses were performed separately for all physicians
and for all nonsurgeon physicians. Because vascular
surgeon respondents represented a substantially larger
proportion of all U.S. vascular surgeons than the propor-
tion of nonsurgeon respondents among all U.S. nonsur-
geons, our results for differences between patient types are
presented for the nonsurgeons (i.e., excluding vascular
surgeons).

Correlations between physician report of the impor-
tance of atherosclerotic risk factor reduction and current
practice behavior in the PAD questionnaire were determined
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using Spearman’s correlation coefficient. SAS statistical
software, version 8.00 (SAS Institute, Inc., Cary, NC) was
used for all analyses.

RESULTS

Of the 531 randomly selected vascular surgeons, 313
(58.9%) replied to the study mailing. Of these, 270 (86.3%)
were eligible and 264 (97.8%) completed the questionnaire.
Of the 4,688 randomly selected nonsurgeons, 2,283
(48.7%) replied to a study mailing. Of these, 1,705 (74.7%)
were eligible and 1,314 (77.1%) completed the question-
naire. Thus, a total of 1,578 physicians participated.

Among the 270 eligible surgeons, the average age of
physicians completing the survey was 48.0 = 8.2 years
versus 54.7 + 9.1 years for those not completing the survey
(P=.050). In addition, 84.9% of completers versus 67.7% of
noncompleters were white (P = .244), and 92.8% of
completers versus 83.3% of noncompleters were board
certified (P = .398). Among the 1,705 eligible nonsurgeons,
the average age of physicians who completed the survey
was 47.1 = 11.2 years versus 48.7 = 10.8 years for
noncompleters (P = .014). In addition, 76.2% of completers
versus 56.0% of noncompleters were white (P < .001), and
82.6% of completers versus 74.7% of noncompleters were
board certified (P < .001). There were no significant
differences in gender between questionnaire completers
and noncompleters. Table 1 shows characteristics of
questionnaire completers.

Current Behavior

In unadjusted analyses, physicians were less likely to
report “almost always” prescribing antiplatelet therapy or
recommending aerobic exercise for the patient with PAD
than for the patient with CAD (Table 2). PAD status was
also associated with higher cholesterol thresholds for
initiating diet and drug therapy compared to CAD status.
Adjusting for patient gender and physician age, specialty,
gender, board certification status, and race, PAD status
was associated independently with lower odds ratios for

“almost always” initiating antiplatelet therapy and “almost
always” recommending aerobic exercise compare to CAD
status (Table 2). In these multivariable analyses, LDL
thresholds for initiating diet and drug therapy were
significantly higher for PAD as compared to CAD status
(Table 2). When multivariable analyses were repeated
adjusting for aforementioned variables in addition to
knowledge and attitudes, there were no substantial
changes from the multivariable regression analyses results
shown in Table 2 (data not shown).

Physicians’ Knowledge and Attitudes

Physicians were significantly more likely to report that
antiplatelet therapy is extremely important to prescribe
and has a large effect on risk of future CVD events for the
patient with CAD than for the patient with PAD (Table 3).
Physicians were also significantly more likely to report that
cholesterol-lowering drugs were extremely important to
prescribe for the patient with CAD than for the patient with
PAD. Physicians were significantly less likely to report
complete familiarity with NCEP guidelines regarding cho-
lesterol therapy for the patient with PAD than for the
patient with CAD. However, proportions of physicians who
correctly reported that the desirable LDL level is <100 mg/
dL were comparable for the patient with PAD versus the
patient with CAD (49.3% vs 50.7%, respectively; P = .99).
Physicians’ estimates of the 5-year risk of CVD events were
significantly higher for the patient with PAD than for the
patient with CAD and the patient with no disease (Table 3).
Proportions of physicians who correctly estimated future
risk of cardiovascular events® were 59.6% for the patient
with PAD and 40.4% for the patient with CAD (P < .001).

Specialty Differences

Cardiologists were significantly more likely to report
“almost always” prescribing antiplatelet therapy for the
patient with PAD than were all other specialties (Table 4).
Thresholds for initiating cholesterol-lowering interventions
were lowest for cardiologists and highest for vascular
surgeons. Compared to all other specialties, vascular

Table 1. Characteristics of Eligible Physicians Who Completed a Survey by Specialty (N = 1,578)

General Internists

Family Physicians

Cardiologists Vascular Surgeons

(N = 406) (N = 435) (N = 473) (N = 264) P Value
Mean age, y £SD 44.3 £ 10.7 46.5+ 11.5 50.0 = 10.6 48.0 + 8.2 <.001
Female gender, % 30.3 21.6 7.0 2.7 <.001
Board-certified, % 79.8 73.3 93.5 92.8 <.001
Ethnicity, %
White 69.7 82.3 76.1 84.9 <.001*
African American 3.7 2.3 1.3 0.76 <.001*
Latino 2.7 5.1 4.4 3.4 <.001*
Asian 19.7 6.9 15.0 6.4 <.001*
Other 4.4 3.5 3.2 4.6 <.001*

* P value is for comparison of 5 ethnic groups across all four specialties.
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Table 2. Unadjusted and Adjusted Associations Between Atherosclerotic Disease Status and Physician-reported Current
Behavior Regarding Cardiovascular Disease Risk Factor Reduction (N = 1,314)*

Unadjusted Odds 95% Adjusted Odds 95%
Ratio/Regression Confidence Ratio/Regression Confidence
Coefficient! Interval P Value Coefficient! Interval P Value
Physicians reporting that they
almost always prescribe
antiplatelet therapy
No disease 0.12 (0.09 to 0.16) <.001 0.11 (0.08 to 0.15) <.001
PAD 0.41f (0.31 to 0.55) <.001 0.40° (0.30 to 0.54) <.001
Physicians reporting that they
almost always recommend
aerobic exercise
No disease 0.67 (0.51 to 0.88) .004 0.71 (0.54 to 0.93) .014
PAD 0.63 (0.48 to 0.82) .001 0.64 (0.49 to 0.84) .002
Physicians reporting that they
almost always prescribe a
supervised exercise program
No disease 0.52 (0.26 to 1.03) .060 0.51 (0.26 to 1.03) .060
PAD 0.76 (0.41 to 1.41) .384 0.74 (0.40 to 1.37) .334
Physicians reporting that they
almost always advise
smoking cessation
(if the patient smokes)
No disease 0.63 (0.41 to 0.99) .045 0.68 (0.43 to 1.07) .100
PAD 0.81 (0.51 to 1.29) .375 0.85 (0.53 to 1.35) .480

Difference in average LDL
cholesterol level at which
cholesterol-lowering diet
is initiated’
No disease 16.72 mg/dL}
PAD 9.28 mg/dL}
Difference in average LDL
cholesterol level at which
cholesterol-lowering
drug is initiated®
No disease 28.49 mg/dL'
PAD 12.55 mg/dL!

(13.38 to 20.04) <.001
(5.90 to 12.67) <.001

(25.12 to 31.86) <.001
(5.90 to 12.67) <.001

15.99 mg/dL}  (12.74 to 19.25)  <.001
8.97 mg/dL} (5.66 to 12.28)  <.001
27.06 mg/dL}  (23.83t0 30.29)  <.001

12.06 mg/dL} (8.81 to 15.31)  <.001

*N = 1,314 instead of 1,578 because surgeons are excluded from analyses.
 Reference group is patients with coronary artery disease. Adjusted odds ratios and regression coefficients are adjusted for physician
specialty, physician age, physician race, male versus female patient, and physician board certification. Regression coefficients are provided for

average LDL levels. All other values are odds ratios.

¥ Differences between odds ratios and regression coefficients for PAD versus no-disease groups significant at P <.001.

§ Regression coefficient represents difference in average LDL cholesterol level at which therapy is started_for each patient group, relative to the
reference group. LDL cholesterol values for the reference group (patient with coronary artery disease) are 121.4 for the average LDL cholesterol
level at which a cholesterol-lowering diet is initiated and 121.6 for the LDL cholesterol level at which a cholesterol-lowering drug is initiated.

PAD, peripheral arterial disease.

surgeons were significantly less likely to state that
prescribing cholesterol-lowering therapy had a large effect
on risk of future cardiovascular events. Cardiologists most
frequently reported complete familiarity with NCEP guide-
lines for cholesterol treatment in PAD, and vascular
surgeons least frequently reported complete familiarity
with these guidelines (Table 4).

Correlations Between Physician Attitudes and
Reported Current Practice Behavior

For the patient with PAD, correlations between physi-
cian report of the “importance” of atherosclerotic risk factor
interventions and corresponding reported current practice

behavior were 0.57 (P < .001) for antiplatelet therapy and
0.45 (P < .001) for aerobic exercise. The correlation between
the importance of cholesterol-lowering drug therapy and the
cholesterol level at which drug therapy is implemented was
—0.29 (P < .001), indicating that greater perceived impor-
tance of cholesterol-lowering drug therapy was associated
with initiating drug therapy at a lower cholesterol level.

Correlations Between Familiarity With
NCEP Guidelines and Reported Current
Practice Behavior

Physician-reported degree of familiarity with the NCEP-
recommended LDL level at which a low-fat, low-cholesterol
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Table 3. Physician-reported Knowledge and Attitudes Regarding Cardiovascular Disease Risk Factor Reduction by
Patient Disease Status (N = 1,314)*

CAD PAD No Disease Overall
Physicians’ Knowledge and Attitudes (N = 442) (N = 438) (N =434) P Value
Percentage of physicians reporting that the following interventions
have a “large effect” on the risk of future cardiovascular events

Antiplatelet therapy 41.8 28.8t# 19.4 <.001

Aerobic exercise 23.0 22.7 25.0 .667

Supervised exercise program 10.1 11.9 11.4 .681

Smoking cessation 79.7 80.8 76.9 .330

Cholesterol lowering 57.9 50.9 48.3 .014
Percentage of physicians who report that it is “extremely important” to

Prescribe antiplatelet therapy 61.5 37.8M# 22.7 <.001

Recommend aerobic exercise 43.7 34.6 36.7 .014

Prescribe a supervised exercise program 8.0 7.4 5.4 .288

Advise smoking cessation if the patient smokes 95.5 93.2 92.4 .147

Recommend a cholesterol-lowering diet 61.4 58.0 49.0 <.001

Prescribe cholesterol-lowering medication if the LDL cholesterol is 75.5 62.8" 52.4 <.001

increased despite nonpharmacologic therapy
Physician-reported
Ideal LDL level, mg/dL +SD

Percentage of physicians “completely familiar” with the following

NCEP guidelines

103.4 = 13.9 106.9%" + 18.4 119.1 +20.5 <.001

Average LDL level (mg/dL) at which cholesterol-lowering diet is prescribed 38.6 32.3 33.7 121
Average LDL level (mg/dL) at which cholesterol-lowering drug is prescribed 42.1 34.7 34.7 .033

Physicians’ estimates of cardiovascular event risk, %
Average 5-year risk of cardiovascular events

39.4 49.0™* 27.1 <.001

* Physicians were randomized to receive 1 of 3 survey types describing a hypothetical 55- to 65-year-old patient with: a) coronary artery
disease, b) peripheral arterial disease, c) no clinically evident atherosclerosis, respectively. Surveys were identical except for the hypothetical
patient presented in each of the 3 surveys. Half of the hypothetical patients were women and half were men.

 Comparisons between PAD and CAD are statistically significant (P <.005 in x? test or analysis of variance with Bonferroni adjustment).

i Comparisons between PAD and no-disease patients are statistically significant (P < .005 in x? test or analysis of variance with Bonferroni

adjustment).

PAD, peripheral arterial disease; CAD, coronary artery disease; no disease, no clinically evident atherosclerosis; NCEP, National Cholesterol
Education Program. Surgeons were excluded from these analyses because they received only the PAD survey.

diet should be initiated was correlated modestly and
inversely with physician report of the level of LDL at which
they would initiate cholesterol-lowering diet therapy for a
patient with PAD (Spearman correlation coefficient =
—0.172; P < .001). Degree of familiarity with the NCEP-
recommended LDL level at which cholesterol-lowering drug
therapy should be initiated was correlated modestly and
inversely with physician report of the level of LDL at which
they would initiate cholesterol-lowering drug therapy in
PAD (Spearman correlation coefficient = —0.159; P < .001).

DISCUSSION

In this national survey, physicians reported signifi-
cantly lower rates of prescribing antiplatelet therapy,
cholesterol-lowering therapy, and aerobic exercise for a
hypothetical patient with PAD than for one with CAD.
Physicians were more likely to state that antiplatelet
therapy and cholesterol-lowering were extremely important
interventions for the patient with CAD than for the patient
with PAD, and we found strong correlations between
physicians’ report of the importance of risk factor inter-
ventions and their reported current practice behavior. Our
data suggest that deficiencies in physician knowledge and

attitudes regarding atherosclerotic risk factor reduction in
patients with PAD contribute to lower rates of risk factor
reduction in these patients. Because previous studies
demonstrated suboptimal rates of atherosclerotic risk
factor reduction for patients with CAD,?*2® our finding
that physicians report even lower rates of risk factor
reduction for PAD than for CAD patients is striking.

In the present study, physicians ranked future risk of
cardiovascular events in a patient with PAD higher than in
a patient with CAD, yet physicians still perceived that risk
factor treatment was less important in PAD than in CAD
and were less likely to prescribe risk factor reduction for
patients with PAD than for those with CAD. These
discrepancies may relate to the fact that many more clinical
trials have assessed the benefits of atherosclerotic risk
factor reduction in CAD as compared to PAD. For patients
with CAD, physicians’ attitudes and practice behavior are
influenced by clinical trial results.?® Furthermore, several
cholesterol-lowering and antiplatelet drugs have United
States Food and Drug Administration (FDA)-approved
indications for use in CAD patients, whereas only 1
antiplatelet drug has FDA approval for use in PAD
populations and no cholesterol-lowering drugs have been
approved for use in patients with PAD. Finally, multiple
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Table 4. Physician Knowledge, Attitude, and Behavior Regarding Cardiovascular Disease Risk Factor Reductions for
Peripheral Arterial Disease Patients According to Physician Specialty (N = 702)*

Internal Family Vascular
Medicine Practice Cardiology Surgery Overall
(N = 134) (N = 143) (N=161) (N = 264) P Value
Current behavior
Percentage of physicians reporting that they
almost always
Prescribe antiplatelet therapy 45.5¢ 41.3¢ 74.84 52.5¢ <.001
Recommend aerobic exercise 43.9°4 40.6°1 61.4°¢ 60.2°¢ <.001
Prescribe a supervised exercise program 3.8° 2.8° 6.3° 4.6 513
Advise smoking cessation 88.6° 87.4° 93.7¢¢ 97.0%¢ <.001
Average LDL level (mg/dL) +SD at which
Cholesterol-lowering diet is prescribed 132.2 + 22.3%¢ 135.1 £21.5°  124.9 +22.19  144.1 + 40.0° <.001
Cholesterol-lowering drug is prescribed 138.7 £ 24.0° 141.6 +23.8° 123.0 +21.8%  148.1 = 44.0° <.001
Physicians’ knowledge and attitudes
Percentage of physicians reporting that the
following interventions have a “large effect”
on the risk of future cardiovascular events
Antiplatelet therapy 28.4° 25.2°¢ 32.3° 14.49 <.001
Aerobic exercise 29.9° 23.1%¢ 16.39¢ 15.6°¢ .004
Supervised exercise program 18.1¢ 14.8°¢ 4.49 9.0%4 <.001
Smoking cessation 81.3° 81.1°¢ 80.1¢ 75.8°¢ .454
Lowering cholesterol 46.3%4 42.7¢ 62.19 16.8° <.001
Percentage of physicians who report they are
completely familiar with NCEP guidelines
regarding
LDL cholesterol level at which 27.3¢ 22.3¢ 45.64 3.1°¢ <.001
cholesterol-lowering diet should be
initiated
LDL cholesterol level at which cholesterol- 30.5° 22.4° 49.44 2.7° <.001
lowering drug should be initiated
Physician-reported
Percentage of similar PAD patients who will
experience a cardiovascular event in the
next 5 years 51.6¢ 51.3%4 44.8%9 44 54 <.001
Ideal LDL level, mg/dL +SD 109.9 * 16.5° 110.6 £19.2°¢ 102.4 +14.29 120.4 + 39.0° <.001

* Only includes physicians who received the survey describing a patient with peripheral arterial disease. Values with the same lettered
superscripts (i.e., “*°) in a given row are not statistically significantly different from each other (Bonferroni-adjusted P < .002 within each

behavior, knowledge, and attitude).

LDL, low-density lipoprotein; NCEP, National Cholesterol Education Program.

competing demands for physicians’ attention and time may
also affect physicians’ prescribing practices for patients
with PAD.

Cardiologists were significantly more likely to report
“almost always” prescribing antiplatelet therapy compared
to the other specialties for the patient with PAD. Cardiol-
ogists also more frequently reported complete familiarity
with NCEP cholesterol-lowering guidelines in PAD and had
the lowest cholesterol thresholds for initiating cholesterol-
lowering therapy. Vascular surgeons had least familiarity
with NCEP guidelines and the highest thresholds for
initiating cholesterol-lowering therapy. A previous study
showed that cardiologists provide better quality of care for
patients with CAD as compared to internists and family
medicine specialists.?* However, to our knowledge no prior
studies have evaluated specialty differences in attitudes,
knowledge, and behavior regarding atherosclerotic risk
factor reduction for patients with PAD. In addition, to our
knowledge no prior studies have evaluated vascular

surgeons’ attitudes, knowledge, or behavior regarding risk
factor reduction in patients with PAD.

The PARTNERS program demonstrated lower rates of
atherosclerotic risk factor interventions for patients with
PAD than for those with other cardiovascular disease in 350
primary care practices representing 26 cities across the
United States.® On the basis of patient report and medical
record review, patients with previously established PAD
were significantly less likely to be treated for hypertension
and hyperlipidemia and were less likely to receive anti-
platelet therapy than were patients with established CAD.
In contrast to the present study, identifying reasons for
undertreatment of atherosclerotic risk factors in patients
with PAD was not a primary aim of the PARTNERS program.
Also in contrast to PARTNERS, we specifically evaluated
risk factor treatment for patients with PAD by vascular
surgeons and cardiologists.

The AHA and the NCEP recommend equivalent athero-
sclerotic risk factor reduction intensity for patients with
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PAD and with CAD. Available data support these recom-
mendations for the following reasons. First, studies con-
sistently demonstrate that PAD is associated with a 3- to
6-fold increased risk of future cardiovascular morbidity
and mortality compared to non-PAD,*57:2952 even when
PAD patients have no clinically evident CAD or cerebro-
vascular disease. Second, atherosclerotic risk factor reduc-
tion efforts prevent atherosclerotic morbidity and mortality
both in populations with CAD and in populations without
clinically evident atherosclerosis.”®*3° Therefore, these
interventions should prevent atherosclerotic events among
PAD patients, who have future risk of CVD morbidity and
mortality comparable to that of CAD patients and markedly
higher future risk than patients without clinically evident
atherosclerosis.

Physicians may have reported less-intensive athero-
sclerotic risk factor reduction in PAD because the
hypothetical patient with PAD had no other clinically
evident atherosclerosis (such as CAD or cerebrovascular
disease). However, this reasoning is not supported by
available data.*5729732 Furthermore, our finding that
physicians ranked future CVD event rates for the patient
with PAD higher than for the patient with CAD suggests
that physicians were cognizant of the increased CVD event
risk in the PAD patient. Another potential explanation for
undertreatment of atherosclerotic risk factors in patients
with PAD is that PAD has been underemphasized, com-
pared to CAD, in national education programs such as
those of the NCEP and the AHA.°4°

Our study has some limitations, including the fact that
data on current physician practice behavior were collected
with questionnaires and may not necessarily reflect actual
practice. Physician-reported behavior is likely to be closer
to recommended practice than is actual behavior, since
physicians completing a questionnaire may record the
“most correct” response. In addition, many demands on
physicians’ time in the clinical setting (such as attention to
comorbid disease) might interfere with actual athero-
sclerotic risk factor reduction but should not have pre-
vented reporting of risk factor reduction in a questionnaire.
Nonetheless, physician behavior for the patient with PAD
was still suboptimal. Second, we did not specifically
quantify effect sizes for the Likert scale that defined large
versus small effect sizes of atherosclerotic risk factor
therapy on prevention of cardiovascular events. It is
conceivable that some physicians may have considered a
10% relative risk reduction to be a “large” effect while other
physicians may have considered this a “small” effect.
Finally, our results were likely affected by the fact that a
large proportion of physicians did not respond to our
mailings.*!*? Questionnaire completers were younger and
included a higher proportion of whites and board-certified
physicians as compared to noncompleters.

In conclusion, physicians report less-intensive ather-
osclerotic risk factor reduction for a patient with PAD than
for a patient with CAD, and this discrepancy appears to be
related to deficiencies in knowledge and attitudes regard-

ing the importance of atherosclerotic risk factor reduction
in patients with PAD. On the basis of these data,
interventions are needed to improve rates of atheroscle-
rotic risk factor reduction for patients with PAD, thereby
ultimately preventing excess morbidity and mortality in
these patients.
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| Thinking about a typical 55 - 65 yr. old female with lower extremity peripheral arterial |

disease (PAD) but no history of heart disease or stroke ...

What effect will each of the following have on her risk of future cardiovascular events:

Circle one number for each item. nlitg?fé?;t Ié?f;g;
SmOoKINg Cessation..........cceeveeerreereeceesreeereeseenseenns 1 2 3 4 5 6
Anti-platelet therapy.........cocoeceeviiiiiriicinenineenne 1 2 3 4 5 6
ACTODIC EXETCISE.....eovvenviieiiiririieiercieneeeeeenne 1 2 3 4 5 6
Supervised eXercise program ........c..ceceeeeereeennenns 1 2 3 4 5 6
Cholesterol 1oWering ............ccecceeveeeereereeneennnan. 1 2 3 4 5 6

What do you think is a desirable:

Low density lipoprotein (LDL) cholesterol target level.............. _______ mgs/dL or less ]

How important is it to always:

Circle one number for each item. Er):itrr:;;rcl)?tlgn t I?r):;;irr?::\){

Advise smoking cessation if the patient smokes........... 1 2 3 4 5 6

Prescribe anti-platelet therapy...........ccceveeveeienenienenen. 1 2 3 4 5 6

Recommend aerobic €Xercise.........coouveeveveerueseeereenennen 1 2 3 4 5 6

Prescribe a supervised exercise program ...................... 1 2 3 4 5 6

Recommend a cholesterol-lowering diet....................... 1 2 3 4 5 6

Prescribe cholesterol-lowering medication

if the LDL cholesterol is increased despite

non-pharmacologic therapy...........ccceceveveneeveeneseennnene. 1 2 3 4 5 6

In general, how much control do you have over whether or not you educate your patients (like this
one) about:

Circle one number for each item. ggntrol Cog:)?:ﬁt;
Cigarette smoking cessation............cccccvvrvrueecicnciceennnes 1 2 3 | 4 5 6
AETODIC EXETCISE ... vvrvrnrereirieiisereiereie s sesesenesnaees 1 2 3 4 5 6
A supervised EXercise Program ..........coceeveeeerveruereeeeenss 1 2 3 ‘ 4 5 6
A low-cholesterol, low-fat diet ........ccooveeevieeeeieeeeeeeens 1 2 3 4 5 6

FIGURE 1. Sample page of study questionnaire.



