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Cholesterol Testing and Management:
A National Comparison of Family Physicians,
General Internists, and Cardiologists

Charles B. Eaton, MD, MS, Alicia Monroe, MD, William McQuade, MPH, Micab ]. Eimer

Background: We wanted to compare the frequency of cholesterol testing and treatment of hypercholesterolemia
in patients cared for by family physicians, general internists, and cardiologists.

. Methods: This study was a continuous cross-sectional survey of 1991 ambulatory office visits using a national
probability sample of US physicians’ office practices (National Ambulatory Care Survey). The physicians sur-
veyed self-reported their specialty as family practice, internal medicine, or cardiology. Records of 33,795 patient
visits to 1354 physicians were reviewed to find out whether the physicians reported cholesterol testing,
cholesterol counseling, and charting of patient use of lipid-lowering medications. The results were compared
among the three specialist groups.

Results: During an annual health examination (9.77 million office visits), a cholesterol test was reported by
23.5 percent of family physicians, 43.5 percent of internists, and 13.1 percent of cardiologists (P < 0.01). For
all hypercholesterolemic patients (23.52 million office visits), the age- and sex-adjusted percentages of reported
cholesterol-reduction counseling during office visits were 38.3 percent for family physicians, 42.4 percent
for internists, and 36.5 percent by cardiologists (NS), and percentages of reported lipid-lowering medication pre-
scriptions were 13.4 percent for family physicians, 25.1 percent for internists, and 28.4 percent for cardiologists
(P < 0.01). In hypercholesterolemic patients with coronary heart disease (3.47 million office visits), the age-
and sex-adjusted percentages of cholesterol reduction counseling reported during office visits were 64.4 percent
for family physicians, 47.1 percent for internists, and 35.9 percent for cardiologists (NS) and the age- and sex-

adjusted percentages of lipid-lowering medication prescriptions reported were 13.9 percent for family
physicians, 62.5 percent for internists, and 34.7 percent for cardiologists (P < 0.01).

Conclusions: Recommended goals regarding cholesterol testing and management were not reached by any
physician group. Internists tested for hypercholesterolemia during an annual health examination more
frequently and had more patients using lipid-lowering medications than did family physicians or cardiologists.
Understanding the reasons for these specialty differences might lead to improvement in the diagnosis and
management of hypercholesterolemia and therefore reduction in cardiovascular disease. (J Am Board Fam Pract

1998;11:180-6 .

Cardiovascular disease is the leading cause of
death and morbidity in the United States and
most Western societies.! Hypercholesterolemia is
an important modifiable risk factor for cardiovas-
cular disease. Appropriate detection, evaluation,
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and treatment of hypercholesterolemia should
lead to a marked reduction in cardiovascular dis-
ease death and morbidity. In 1988 the National
Heart, Lung, and Blood Institute convened an ex-
pert panel that developed national guidelines for
the detection, evaluation, and treatment of high
blood cholesterol in adults — the National Cho-
lesterol Education Program (NCEP).? This ex-
pert panel recommended cholesterol screening
every § years in asymptomatic patients and every 1
to 2 years in patients with cardiovascular disease
or abnormal lipid profiles. All patients with hyper-
cholesterolemia are recommended to be coun-
seled regarding dietary changes, and if an explicit
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low-density lipoprotein (LDL) cholesterol goal is
not reached, then lipid-lowering medication is
recommended. For patients with established coro-
nary heart disease, recommended thresholds to
initiate lipid-lowering drug therapy are lower.
Based upon the diet response in the Scandinavian
Simvastatin Survival Study,® an estimated 90 per-
cent of patients with established coronary heart
disease and hypercholesterolemia should be on
lipid-lowering therapy.

Recent studies have suggested that hypercho-
lesterolemia is underdetected and undertreated.+1°
A recent publication by Jollis et al'! purported to
show that patients with acute myocardial infarc-
tions cared for by cardiologists had better out-
comes than patients cared for by family physicians
and internists. In explaining these apparent differ-
ences in outcomes, Jollis et al!! speculated that dif-
ferences in the frequency in the use of medications,
such as aspirin, B-blockers, heparin, and nitroglyc-
erin, could have explained the better outcomes at-
tributed to cardiologists. We speculated the differ-
ences by specialty in the detection, evaluation, and
treatment of hypercholesterolemia might be oper-
ative as well. Although descriptive studies describ-
ing the frequency of detection, counseling, and
pharmacologic management of hypercholesterol-
emia by primary care physicians and cardiologists
have been published, to our knowledge few, if
any, between-specialty comparisons have been
reported.+8-10

By better understanding the similarities and
differences in the detection, evaluation, and treat-
ment of hypercholesterolemia between specialties,
we can develop improved strategies to enhance
risk-factor screening, counseling, and treatment
of hypercholesterolemia for all physicians. The
1991 National Ambulatory Medical Care Survey
(INAMCS)!2 allows for a comparison of detection,
counseling, and lipid-lowering medication utiliza-
tion patterns with regard to hypercholesterolemia
for representative samples of family physicians, in-
ternists, and cardiologists. Because this survey oc-
curred 3 years after the release of the original
NCEP guidelines, primary care physicians and
cardiologists should have had enough time to have
incorporated these guidelines into their practice.

Methods
NAMCS is a continuous survey of a nationwide
probability sample of health care providers in the

United States administered by the Natonal Cen-
ter for Health Statistics.1? It attempts to capture
objective information about ambulatory medical
services provided in physicians’ offices. Hospital
clinics, urgent care centers, and community health
centers are not included in the survey, and the ser-
vices provided by independent nurse practitioners,
chiropractors, and homeopaths are also not in-
cluded. One hundred twelve counties or standard
metropolitan statistical areas are sampled through-
out the United States. Physicians representing 15
specialties from the American Medical Association
and American Osteopathic Association master files
are sampled from each area. The total physician
sample is divided into 52 subsamples representing
1 week of patient visits.

The sampling rate for each office is based upon
the size of the practice to insure complete data
collection for each patient visit. The actual data
collection is carried out by the physician and his or
her office staff. Each physician records approxi-
mately 30 office visits per week. The nature of the
patient’s complaints, diagnosis, diagnostic or
screening services provided, therapeutic services,
medications, disposition, and time spent with the
physician are recorded after each patient visit.

To provide unbiased national estimates, 33,795
records from 1354 physicians were abstracted and
weighted according to standard cluster sampling
techniques to estimate 669 million yearly office
visits adjusting for sampling probabilities, nonre-
sponse bias, and ratio adjustment by physician
specialty.1?

Physician categories available were based upon
self-report for family physicians, general practi-
tioners, general internists, obstetrician-gynecolo-
gists, cardiologists, and cardiovascular surgeons.
We chose to compare the hypercholesterolemia
treatment practice patterns of family physicians
with that of general internists and not include
general practitioners, so that board certification
requirements between primary care physicians
would be similar. We did not evaluate the practice
patterns of cardiovascular surgeons, since the sam-
ple was too small to make any meaningful infer-
ences. To have representative samples of male and
female patients, obstetrician-gynecologists were
excluded.

Diagnoses were coded using the International
Classification of Diseases, 9th Revision, Clinical Modi-
fication JCD-9-CM).13 ICD-9 codes 410 through
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Figure 1. Percentage of annual health examination
visits with cholesterol test performed. Data from the
National Ambulatory Medical Care Survey, 1991.

414 for any of three diagnoses coded per patient
encounter were used to define coronary heart dis-
ease in this analysis. Reasons for visits were coded
using A Reason for Visit Classification for Ambu-
latory Care developed by the American Medical
Records Associations.!* An annual health exami-
nation was based upon physician reports using this
code. Physician diagnostic and screening services,
therapeutic services, and medications were as-
sessed using the NAMCS data instrument.!?
Physicians were asked to code after each visit
whether the patient had hypercholesterolemia,
whether a cholesterol test was ordered or per-
formed, and whether counseling for hyper-
cholesterolemia was performed. Use of lipid med-
ications was ascertained from the list of
medications recorded during each patient en-
counter. A specific question regarding a prescrip-
tion for or patient utilization of specific lipid-low-
ering medications was not asked.

Statistical analysis was performed using SPSS."®
The frequency of cholesterol testing is given as a
percentage; its calculation was based upon the
weighted results determined by the cluster sam-
pling used in the NAMCS survey. Analyses ad-
justed for age and sex differences in the patient
populations between specialties used the weighted
results and the three specialties’ combined popu-
lation as the standard population. Statistically sig-

nificant differences between specialties in their
frequency of cholesterol counseling and prescrib-
ing lipid-lowering medications were determined
by performing a logistic regression on unweighted
data, comparing internists with family physicians
and cardiologists with family physicians, adjust-
ing for age, sex, and where applicable, the diagno-
sis of coronary heart disease or annual health ex-
amination.

We used this conservative approach because
the weighting procedures based upon cluster sam-
pling are meant to be used only to estimate differ-
ences in the frequency for prespecified groups,
such as physician specialties. Maximum likelihood
estimating procedures used in logistic regression
to adjust for multiple confounders are not valid
when using the weighted results, because the stan-
dard errors associated with the weighted estimates
for multiple strata of each variable are unknown.

Results
Cholesterol Testing
Of the 99 million estimated patient encounters by
internists, 10 percent had cholesterol testing,
whereas of the 48.6 million estimated patient en-
counters by family physicians, 6.1 percent had
cholesterol testing. Cardiologists surveyed had an
estimated 11.5 million patient encounters, of
which 8.7 percent had cholesterol testing. Because
the reason for visits might differ by specialty and,
therefore, the appropriateness to perform choles-
terol testing might differ, we compared rates of
cholesterol testing during an annual health exami-
nation, when the indications for testing would be
similar. The frequency of cholesterol testing was
higher in all specialties during an annual health
examination compared with all patient encoun-
ters. The differences between specialties for cho-
lesterol testing during annual health examinations
is displayed in Figure 1. Internists measured cho-
lesterol levels in 43.5 percent, family physicians in
23.5 percent, and cardiologists in 13.1 percent of
annual health examination encounters (P < 0.01).

Comparing the frequency of cholesterol test-
ing for patients with established coronary heart
disease regardless of the reason for the visit re-
vealed no significant differences, with 15.8 per-
cent of family physicians performing cholesterol
testing, followed by 14.4 percent of internists, and
then 9.1 percent of cardiologists.

The frequency of cholesterol testing varied
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Table 1. Percentage of Office Visits With Cholesterol Testing During Annual Health Examinations, 1991.

Family Physicians Internists Cardiologists
Age, years Male Female Male Female Male Female Total
18-29 66.0 9.8 78.3 74.0 — — 699,635
30-44 75.1 29.2 59.3 42.6 100.0 — 1,554,861
45 - 64 25.7 154 227 63.4 252 4.0 3,168,702
L 265 - 199 10.8 1.7 35.6 19.3 13.9 4,355,489
Total 38.6 15.5 37.6 46.7 16.1 9.4 9,778,687

From the National Ambulatory Medical Care Survey.!?

significantly by age and sex of the patients, as
shown in Table 1, which displays the age- and
sex-specific cholesterol-testing frequency during
annual health examinations for each specialty.
Family physicians and cardiologists were more
likely to measure cholesterol levels in men, where-
as internists were more likely to measure choles-
terol levels in women. This difference is striking
for young women aged between 18 and 29 years,
with 74 percent having cholesterol testing per-
formed by internists and only 9.8 percent having
cholesterol testing performed by family physicians.
Family physicians and cardiologists were also less
likely than internists to screen elderly patients
(older than 65 years).

Adjusting for age, sex, and rates of annual
physical examinations, internists were 83.8 per-
cent more likely to perform cholesterol tests than
family physicians (OR = 1.83, P < 0.05), whereas
cardiologists did not differ from family physicians
in their rates of screening.

Management of Hypercholesterolemia

Figure 2 displays the age- and sex-adjusted rates of
cholesterol reduction counseling and use of lipid-
lowering medications in patients with hypercho-
lesterolemia, comparing family physicians with in-
ternists and cardiologists. There was no
statistically significant difference in the frequency
of cholesterol counseling during office visits be-
tween specialty groups for patients with hyperc-
holesterolemia. Regarding the use of lipid-lower-
ing medications, however, internists (25.1
percent) were much more likely than family physi-
cians (13.4 percent) to have reported patients us-
ing lipid-lowering medications (P < 0.01). Cardi-
ologists (28.4 percent) were also more likely to
have reported patients using lipid-lowering med-
ications than family physicians, but this result did

not reach statistical significance because of the
smaller number of patients seen by cardiologists.

Figure 3 displays the age- and sex-adjusted
frequency of cholesterol reduction counseling
and use of lipid-lowering medications in patients
with hypercholesterolemia who also have a diag-
nosis of coronary heart disease, thus allowing for
evaluation of secondary prevention cholesterol
management practices. Here family physicians
(61.9 percent) were more likely than internists
(46.8 percent) or cardiologists (38.0 percent) to
perform cholesterol reduction counseling during
office patient visits, but these differences are not
statistically significant. Regarding use of lipid-
lowering medications, internists (63.3 percent)
were the most likely, followed by cardiologists
(34.7 percent), and then family physicians (13.9
percent), to prescribe lipid-lowering medications
to hypercholesterolemic patients with coronary
heart disease (P < 0.01).

Discussion ~
The 1991 NAMCS survey provides a unique
means to compare testing for and management of
hypercholesterolemia by family physicians, in-
ternists, and cardiologists based upon a national
probability sample. Our analysis suggests a signifi-
cant interspecialty variation in the frequency of
cholesterol testing and the frequency of drug ther-
apy in the treatment of hypercholesterolemia. In-
ternists were much more likely to order choles-
terol testing during annual physical examinations
(83 percent more likely than family physicians).
Cholesterol testing is recommended every § years
in asymptomatic persons and every 1 to 2 years in
patients with cardiovascular disease or who have
borderline or abnormal lipid levels according to
the NCEP guidelines.}16 v

The frequency of cholesterol testing found in
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Figure 2. Age- and sex-adjusted prevalence of choles-
terol treatment in patients with hypercholesterolemia.
Data from the National Ambulatory Medical Care
Survey, 1991.1

this cross-sectional survey needs to be interpreted
within this longitudinal framework. Accordingly,
it is difficult to comment on the appropriateness
of cholesterol testing compared with national
guidelines from the NAMCS data. The marked
increase in testing noted by internists during an
annual health examination might reflect a practice
style of performing most preventive services at
one time rather than interspersed within acute
care visits, which might be more common in a
family practice settings. Cardiologists might be
seeing patients by referral and assuming that the
primary care physicians will be performing cho-
lesterol testing.

The marked sex differences in cholesterol test-
ing during annual examinations shown in Table 1
(only 15 percent of women seen by family physi-
cians compared with 46.7 percent seen by in-
ternists) deserves further investigation. These re-
sults could reflect competing demands, with
family physicians focusing on gynecologic com-
plaints or other women’s health issues, but it does
raise concerns about potential sex bias.

We found that with the exception of coronary
heart disease patients cared for by family physi-
cians, the frequency of cholesterol counseling for
patients with diagnosed hypercholesterolemia

was less than 50 percent. This frequency clearly
reflects a less than optimal management of this
important risk factor for coronary heart disease
by all specialties.

We also found a low rate of pharmacologic
therapy for patients with hypercholesterolemia
and coronary heart disease. Family physicians re-
ported prescribing lipid-lowering medications in
less than 15 percent of patient encounters, com-
pared with 62.5 percent for internists and 34.7
percent for cardiologists, after adjusting for age
and sex. This finding suggests that significant spe-
cialty differences exist. The lack of an effective
counseling or pharmacologic treatment plan for
hypercholesterolemia by family physicians, in-
ternists, and cardiologists is consistent with re-
ports in the medical literature.*1?

Eaton et al,* in a small study in one academic
family medicine practice, found that for hypercho-
lesterolemic patients with and without cardiovas-
cular disease, between 72 and 74 percent had cho-
lesterol testing, between 57 and 65 percent had
dietary changes recommended, and between 20
and 26 percent were offered pharmacologic ther-
apy, but only 2 to 7 percent had cholesterol levels
controlled. Nieto et al,’ in the Atherosclerosis Risk
in Communities study of 15,739 persons, showed
that only 42 percent of hypercholesterolemic (total
cholesterol levels > 240 mg/dL) patients were
aware of their diagnosis compared with 84 percent
of hypertensive patients. Only 4 percent of hyperc-
holesterolemic patients in this community study
had their cholesterol treated and controlled. Na-
tional Health and Nutrition Examination Survey
[T data collected from 1988 to 1991,% show that 87
percent of adults older than 20 years with fewer
than two coronary heart disease risk factors have
adequately controlled LDL cholesterol levels,
whereas only 43 percent of adults with two or
more risk factors have adequately controlled LDL
cholesterol levels, and only 15 percent of adults
with coronary heart disease have adequately con-
trolled LDL cholesterol levels. Klein et al,” in the
Beaver Dam Eye Study, found that between 9.8
and 14.6 percent of hypercholesterolemic patients
were on lipid-lowering therapy.

The differences by specialty in use of lipid-
lowering drugs for both primary and secondary
prevention of coronary heart disease (P < 0.01),
with family physicians prescribing medication less
frequently, is not well documented in the medical
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Figure 3. Age-and sex-adjusted frequency of cholesterol
treatment in patients with coronary heart disease. Data
from the National Ambulatory Medical Care Survey,
1991.'2

literature and is worthy of further investigation.
These specialty differences could reflect a patient-
centered negotiating style adopted by family
physicians, in which lipid-lowering agents are not
prescribed for patients unless they agree to be
compliant; therefore, family physicians might
counsel hypercholesterolemic patients more fre-
quently. The differences in prescription patterns
by specialty could represent confounding by
health insurance status by specialty, as differences
in the cost-benefit ratio for lipid-lowering therapy
might vary for those patients who do not have a
prescription plan covering the cost of lipid-lower-
ing medications.

All the results of this study should be inter-
preted with caution. The data are self-reported
and are prone to misclassification bias. We believe
that such a bias would be nondifferential and
therefore bias our results toward the null, making
any interspecialty comparisons more difficult to
uncover. Concerns about difference in the mix of
patient diagnoses, age, sex, and severity of illness
make interspecialty comparisons difficult to inter-
pret. We attempted to deal with this issue by com-
paring patients with similar ICD-9 codes relevant
to coronary heart disease and by comparing pa-
tients seen for a annual health examination. When

comparing treatment frequency for hypercholes-
terolemia, we performed adjusted analyses to deal
with confounding by age, sex of patients, and
coronary heart disease. Other potential con-
founders, such as socioeconomic status, health in-
surance status, and physician age and sex, were not
available for analysis.

Another potential weakness of this study is the
time frame of the analysis. The NAMCS data
were collected in 1991 and are 6 years old. This
National Ambulatory Medical Care Survey is the
first for which cholesterol testing and treatment
data were collected. These data capture practice
patterns of physicians 3 years after the release of
the original NCEP guidelines. While the absolute
percentages might be different in 1997 compared
with 1991, it is hoped improved, specialty differ-
ences analyzed in this paper might well be stable.
Future NAMCS data can be evaluated serially to
test this hypothesis. The major strength of this
study comes from its generalizability, as it esti-
mates more than 669 million US physician office
visits in 1991.

As confirmed by this study and others *!? hy-
percholesterolemia is underdetected and under-
treated. It appears to be a universal problem for all
specialties analyzed. Internists appeared to per-
form better than family physicians and cardiolo-
gists in the detection and drug treatment of hyper-
cholesterolemia in this study. Future research to
better understand these differences might be help-
ful for changing physician practice patterns so that
the primary and secondary prevention of coronary
heart disease can be optimized by devising better
methods for the detection and management of hy-
percholesterolemia. More effective use of practice
guidelines, office-based systems, pharmacists,
nurses, physician extenders, or medical informat-
ics might be needed to reach national goals of op-
timal cholesterol management.
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