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OBJECTIVE: To determine whether outpatient cholesterol manage-
ment varies by gender or race among patients with atherosclerosis,
and assess factors related to subsequent cholesterol control.

DESIGN: Retrospective cohort study.

SETTING: Primary care clinics affiliated with an academic medical
center.

PARTICIPANTS: Two hundred forty-three patients with coronary heart
disease, cerebrovascular disease, or peripheral vascular disease and
low-density lipoprotein cholesterol (LDL-C)>130mg/dl.

MEASUREMENTS AND MAIN RESULTS: The primary process of care
assessed for 1,082 office visits was cholesterol management (medica-
tion intensification or LDL-C monitoring). Cholesterol management oc-
curred at 31.2% of women'’s and 38.5% of men’s visits (P=.01), and
37.3% of black and 31.7% of white patients’ visits (P=.09). Independ-
ent predictors of cholesterol management included female gender (ad-
justed risk ratio [ARR], 0.77; 95% confidence interval [CI], 0.60 to 0.97),
seeing a primary care clinician other than the patient’s primary care
physician (ARR, 0.23; 95% CI, 0.11 to 0.45), and having a new clinical
problem addressed (ARR, 0.60; 95% CI, 0.48 to 0.74). After 1 year, LDL-
C <130mg/dl occurred less often for women than men (41% vs 61%;
P=.003), black than white patients (39% vs 58%; P=.01), and patients
with only Medicare insurance than with commercial insurance (37% vs
58%; P=.008). Adjustment for clinical characteristics and manage-
ment attenuated the relationship between achieving an LDL-C
<130mg/dl and gender.

CONCLUSIONS: In this high-risk population with uncontrolled cho-
lesterol, cholesterol management was less intensive for women than
men but similar for black and white patients. Less intense cholesterol
management accounted for some of the disparity in cholesterol control
between women and men but not between black and white patients.
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F emale’™® and black patients*™!! are less likely than male
and white patients, respectively, to undergo cardiac cath-
eterization and revascularization. Clinical differences may ex-
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plain a portion of the observed differences in procedure use
between men and women,>!*!3 whereas socioeconomic fac-
tors,'*1® procedural availability,'® and patient preferences'”"
19 may explain some of the differences observed between black
and white patients. Even after adjustment for these differenc-
es, gaps in treatment by gender and race remain. Clinicians’
decision making may be subject to subtle biases, as was sug-
gested by one study of simulated patients in which black wom-
en were least likely to be referred for cardiac catheterization.?°

Patients’ gender and race may also affect clinicians’ deci-
sions about cardiovascular drug treatment. Women at high
risk for cardiovascular events appear to be less likely than men
to achieve control of cholesterol?'>* or other coexisting cardi-
ac risk factors.?® While some studies suggest that women with
coronary artery disease are less likely to be given effective
medications such as aspirin, beta-blockers, and thromboly-
tics in the hospital setting,?® studies examining gender differ-
ences in inpatient and outpatient use of cholesterol-lowering
medication have had mixed results.?*263° Black adults are
less likely than white adults to have cholesterol screening or
use cholesterol-lowering medications,?”3173% and are less like-
ly to achieve target cholesterol levels and control of other car-
diac risk factors.2%-25-3% Most prior studies have been cross-
sectional in design, however, so the role of clinicians’ treatment
decisions in these disparities is not well understood. Also,
group disparities in intermediate clinical outcomes such as
cholesterol level could be due to differences in clinical care or
could be from other causes.>®

Our goal was to examine ambulatory care of patients with
cardiovascular disease and elevated low-density lipoprotein
cholesterol (LDL-C) to assess whether cholesterol management
decisions and subsequent control of LDL-C differed by patients’
gender or race. We addressed the following questions: is gender
or race associated with the intensity of medical therapy and
cholesterol monitoring in the office setting? What other factors
are associated with the intensity of cholesterol management?
Do patients of different gender or race receiving care from the
same clinics achieve similar cholesterol control over time?

METHODS
Identification of Patient Population

We selected patients from all of the primary care internal med-
icine practices affiliated with an academic medical center in
Boston, MA (4 hospital-based practices and 6 community-lo-
cated practices). The Institutional Review Board of Brigham
and Women'’s Hospital approved the study.

We identified patients with coronary heart disease (CHD),
peripheral vascular disease (PVD), or cerebrovascular disease
(CVD) by electronically searching a physician-maintained coded
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patient problem list in an electronic medical record for the follow-
ing terms: angina, myocardial infarction, claudication, transient
ischemic attack, stroke, percutaneous transluminal coronary an-
gioplasty, coronary artery bypass surgery, carotid endarterec-
tomy, peripheral artery angioplasty, or peripheral artery bypass.
We included patients with at least one visit to a general internist
between November 14, 1999 and November 13, 2000. We identi-
fied 1,608 patients with CHD, CVD, or PVD who had office visits
with general internists during this time interval, of whom 409
(25.4%) had no LDL-C determination in the prior year, 337
(21.0%) had LDL-C measured at >130mg/dl, 441 (27.4%) had
avalue between 100 and 130 mg/dl, and 421 (26.2%) had a value
below 100 mg/dl. We included patients whose most recent LDL-C
measurement in the prior year was >130mg/dl.

A physician (S.D.P.) reviewed patients’ electronic medical
records. Patients who did not have a qualifying diagnosis or pro-
cedure in an office note on or before the index visit were excluded.
Patients with angina but no ischemia on stress tests were exclud-
ed. Patients with stroke were excluded if they only had a hem-
orrhagic or small-vessel ischemic stroke seen on brain imaging.
Patients with a transient ischemic attack or large-vessel ischemic
stroke were excluded if they had atrial fibrillation, valvular heart
disease, or cardiomyopathy as a risk factor for stroke and did not
have carotid artery stenosis on an imaging study. Of the 337 pa-
tients with LDL-C >130mg/dl, we excluded 75 patients who did
not have a confirmed atherosclerosis diagnosis and 19 patients
who on review did not have available office notes or whose records
documented that their primary care was obtained elsewhere. The
remaining 243 patients constituted the study cohort. We desig-
nated the first visit in the time interval with a preceding LDL-C of
>130mg/dl as the index visit.

Data Collection

For patients with confirmed CHD, PVD, or CVD a physician
reviewed office notes in the electronic medical record from vis-
its with a general internist, cardiologist, nurse practitioner, or
diabetes specialist within 1 year following the index visit using
a structured chart review instrument as well as other docu-
mentation in the medical record from these providers or their
office staff. For each visit, we recorded the type of provider, up
to 4 problems addressed in the visit, current cholesterol-low-
ering medications, adverse reactions to cholesterol-lowering
medications, patient nonadherence to cholesterol-lowering
therapy, and patient refusal of cholesterol-lowering therapy.
We also collected information on severe noncardiac comorbidi-
ties (active cancer, severe pulmonary disease, end-stage renal
disease, dementia or memory loss, and chronic active liver
disease) as well as diabetes mellitus, hypertension, current
smoking, heart failure, and psychiatric illness (depression, bi-
polar disorder, schizophrenia, or psychosis). We classified pa-
tients as nonadherent to treatment for hypercholesterolemia if
their medical record during the 1 year of review mentioned that
the patient stopped or reduced a medication for hyper-
cholesterolemia on their own accord or declined to take a med-
ication when recommended. A visit was considered to address
a new clinical problem if a symptom or condition was men-
tioned in the clinician’s note and this problem had not been
previously noted more than 30 days before the visit. Changes
in medical management for hypercholesterolemia were cate-
gorized as adding a new medication, increasing a current med-
ication, resuming or increasing a medication a patient had

discontinued or reduced, reducing or discontinuing a medica-
tion, or substituting one medication for another. Age, gender,
race/ethnicity, and type of health insurance were abstracted
from the electronic record. Providers were classified by gender,
specialty, and level of training.

Process of Care Measures at Office Visits

For individual visits we evaluated 3 processes of care: LDL-C
monitoring, intensification of medical therapy, and the com-
bined measure of intensification of medical therapy or LDL-C
monitoring. Because appropriate management of hyper-
cholesterolemia depends on both medication adjustment and
laboratory monitoring, and because a composite measure pro-
vided us with greater statistical power for group comparisons,
a priori we chose this combination as the primary visit-level
measurement of treatment intensity. We considered visits in-
eligible for assessment of the process measures if a preceding
LDL-C measurement was <100mg/dl or a medication change
occurred in the prior 6 weeks. The LDL-C monitoring measure
was met if the note mentioned any cholesterol testing was to be
done following that visit or there was a new LDL-C measure-
ment in the electronic record within 14 days after the office
visit (but prior to subsequent visits). We considered the inten-
sification process measure met if there was documentation
that a provider added a cholesterol-lowering medication, in-
creased the dose, resumed a medication the patient had dis-
continued, or substituted a medication with greater expected
LDL-C lowering for another medication.®® This criterion was
also met if there was documentation of intensification occur-
ring by telephone or letter within 1 month after the visit but
prior to the next visit.

Outcome at one Year

We determined whether there was an LDL-C below 130 mg/dl
within 1 year from the index visit. We chose the threshold of an
LDL-C <130mg/dl as the primary patient outcome because
there was expert agreement during the time of our study that
patients with atherosclerosis and LDL-C above 130mg/dl
should be offered medical therapy,®” and the 130mg/dl
threshold has been adopted by the Health Plan and Employ-
er Data and Information Set as a measure of quality of care for
patients following a myocardial infarction.>®

Statistical Analysis

For descriptive analyses, we used the y? test for categorical
variables, Student’s t test for normally distributed continuous
variables, and the Wilcoxon rank sum test for nonnormally
distributed continuous variables.

To assess the adjusted association of gender and race
with outcomes, we used multivariable logistic regression with
generalized estimating equations (PROC GENMOD, SAS 8.2,
SAS Institute, Cary, NC) to account for clustering at the level of
the patient for analysis of visit processes of care and at the
level of the primary care provider for the patient outcome at 1
year.*® Because age was not linearly associated with the study
outcomes, we treated it as a categorical variable. When data
were missing, an indicator variable was used to denote missing
data in multivariable models. We added other explanatory var-
iables that were associated with the outcome in univariate
analysis (P<.1) to models that included patient gender, race,
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and age, in a stepwise fashion, and retained variables in the
final multivariable models if they were statistically significant
with a P value <.05 or if their removal changed the estimated
parameters for the effects of patient gender or race by at least
.1 in the logistic model. For the model predicting LDL-C below
130mg/dl within 1 year, we also tested a model with terms for
lab testing and medication intensification occurring during the
year. To make the effect sizes easier to interpret, we converted
odds ratios to adjusted risk ratios.*® All tests of significance
were two-sided.

RESULTS

Of the 243 patients with LDL-C > 130mg/dl, 129 (53.1%) were
women and 114 (46.9%) were men. White patients comprised
56% of the cohort, black patients 28%, and patients of
other race 8% (Table 1). Compared with men, women were
older, more likely to be black, more likely to receive care at a
hospital-based practice, and not to have commercial health
insurance. They were less likely to have CHD, to have
undergone coronary artery bypass graph surgery, and to be

Table 1. Characteristics of Patients with Atherosclerosis and LDL-C

Measured > 130mg/dl
Characteristics at Total Women Men P
Index Visit (N=243) (n=129) (n=114) Value
Race, n (%) .05
Black 67 (28) 44 (34) 23 (20)
White 137 (56.4) 70 (54) 67 (59)
Other race 20 (8.2) 8 (6) 12 (11)
Unknown 19 (7.8) 7 (5) 12 (11)
Mean age, y (SD) 66.6 (11.4) 68.7 (11.5) 64.3(10.9) .003
Health insurance, n (%) .13
Commercial 150 (61.7) 71 (55) 79 (69)
insurance
Medicare only 54 (22) 35 (27) 19 (17)
Medicaid/MA Free 35 (14) 21 (16) 14 (12)
Care
Uninsured 4 (2) 2 (2) 2 (2)
Practice location, n (%) .02
Hospital-based 169 (70) 98 (76) 71 (62)
Community-based 74 (30) 31 (24) 43 (38)

LDL-C before index
visit, mean (SD)

156.5 (24.9) 158.1 (24.8) 154.8 (24.9) .30

Type of atherosclerosis, .01
n (%)
CHD 191 (78.6) 92 (71) 99 (87)
PVD (no CHD) 32 (13) 23 (18) 9(8)
CVD only 20 (8.2) 14 (11) 6 (5)
Myocardial infarction, 83 (34) 38 (29) 45 (39) .10
n (%)
CABG, n (%) 56 (23) 21 (16) 35 (31) .008
Angioplasty/coronary 44 (18) 19 (15) 25 (22) .15
stent, n (%)
Diabetes, n (%) 86 (35) 49 (38) 37 (32) .37
Hypertension, n (%) 173 (71.2) 95 (74) 78 (68) .37
Current smoking, n (%) 51 (21) 26 (20) 25 (22) .73
Heart failure, n (%) 45 (19) 23 (18) 22 (19) 77
Psychiatric 60 (25) 32 (25) 28 (25) .96
illness, n (%)
Major noncardiac 36 (15) 21 (16) 15 (13) .49
comorbidity, n (%)
Cholesterol medication 145 (59.7) 69 (53) 76 (67) .04

at index visit, n (%)

LDL-C, low-density lipoprotein cholesterol; SD, standard deviation; CHD,
coronary heart disease; CVD, cerebral vascular disease; PVD, peripheral
vascular disease; CABG, coronary artery bypass graph surgery.
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FIGURE 1. Frequency of cholesterol management processes of
care occurring at eligible office visits. *P=.01 compared to men.

taking a cholesterol-lowering medication prior to the index
visit. White patients were less likely than black patients to
have Medicare or Medicaid as their only form of health insur-
ance, to receive care at a hospital-based practice, or to have
hypertension or diabetes.

Process of Care Measures at Office Visits

During 1 year of follow-up, these 243 patients made 1,389 of-
fice visits to 162 providers: 126 general internists (80 attend-
ing physicians and 46 residents), 8 nurse practitioners, 26
cardiologists, and 2 diabetes specialists. Of the visits, 1,076
(77.5%) were with the patients’ primary care general internist,
65 (4.7%) with other general internists, 70 (5.0%) with nurse
practitioners, 169 (12.2%) with cardiologists, and 60 (9.7%)
with diabetes specialists. Visits to cardiologists were less fre-
quent among women and nonwhite patients. New problems
were addressed at 650 (46.8%) visits. Of the 1,389 visits, 307
were excluded from analysis because either they had a pre-
ceding medication change in the 6 weeks prior or a new LDL-C
level was <100 mg/dl. Among the 1,082 visits eligible for cho-
lesterol management, the combined process measure of med-
ication intensification or LDL-C monitoring occurred at 198/
635 (31.2%) visits with women and 172/447 visits with men
(38.5%; P=.01; Fig. 1). LDL-C monitoring occurred following
252/1,082 (23.3%) visits (21.4% for women and 26.0% for
men; P=.08) and medication intensification occurred at 159/
1,082 (15.2%) visits eligible for this outcome (13.7% for women
and 17.2% for men; P=.11). Medication intensification tended
to occur more often at visits of black patients compared to
white patients (18.1% vs 13.5%; P=.06).

In multivariate analysis adjusting for factors related to
treatment intensity, the combined visit process measure oc-
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Table 2. Predictors of Cholesterol Processes of Care at Office Visits*

Characteristic

Medication Intensification or LDL-C Monitoring

Adjusted Risk Ratio
(95% CI)

Medication Intensification

Adjusted Risk Ratio
(95% CI)

LDL-C Monitoring
Adijusted Risk Ratio
(95% CI)

Female gender
White
Black
Other race
Age
<65 years
65-74 years
>75 years
LDL-C before visit (per 10 mg/dl)
Time since prior visit
<30 days
30-180 days
>180 days
Cholesterol medication potency prior to visit
(LDL-C lowering %) None
<40
>40
Medication nonadherence
New problem at visit
Type of provider
Primary care physician
Other clinician at PC site
Cardiologist
Diabetes specialist
Hospital-based practice

0.77 (0.60 to 0.97)"
1

0.99 (0.73 to 1.30)

0.99 (0.75 to 1.26)

0.99 (0.76 to 1.24)
1

0.79 (0.58 to 1.04)

1.11 (1.06 to 1.15)F

0.61 (0.45 to 0.92)"
0.78 (0.57 to 1.03)
1

1.39 (1.11 to 1.76)%
0.60 (0.48 to 0.74)*

1
0.23 (0.11 to 0.45)
1.13 (0.77 to 1.54)
1.48 (0.94 to 1.99)
1.36 (1.04 to 1.72)"

0.72 (0.49 to 1.05)
1

1.02 (0.66 to 1.52)

0.85 (0.44 to 1.56)

0.97 (0.64 to 1.44)
1

0.88 (0.53 to 1.41)

1.12 (1.07 to 1.16)

1
0.52 (0.33 to 0.82)%
0.44 (0.27 to 0.69)"
2.74 (1.99 to 3.65)
0.44 (0.33 to 0.61)*

1.82 (1.25 to 2.59)%

0.88 (0.67 to 1.12)
1

1.01 (0.75 to 1.32)

1.07 (0.71 to 1.54)

0.80 (0.56 to 1.10)
1

1.02 (0.77 to 1.34)

1.10 (1.05 to 1.14)F

0.47 (0.27 to 0.74)
0.72 (0.48 to 1.02)
1

1
1.33 (0.97 to 1.79)
2.48 (1.91 to 3.12)F

0.75 (0.58 to 0.96)"

1
0.23 (0.09 to 0.56)"
1.03 (0.68 to 1.48)
0.81 (0.14 to 2.56)

*Variables in multivariable models were selected through stepwise selection as described in the methods. Variables removed from multivariable models
during the selection procedure include variables where no value is given in the table and for all 3 models: type of health insurance, type of athero-
sclerosis, prior myocardial infarction, coronary artery bypass graft, percutaneous revascularization, diabetes, hypertension, smoking, heart failure,
psychiatric illness, major noncardiac comorbidity, resident status of provider, and gender of provider.

P<.03.
'P<.001.
Sp<.01.

LDL-C, low-density lipoprotein cholesterol; PC, primary care; CI, confidence interval.

curred less often for visits with women (adjusted risk ratio
[ARR], 0.77; 95% confidence interval [CI], 0.60 to 0.97; Table
2). Individually, medication intensification and LDL-C moni-
toring were both less frequent in women, but these differences
were not statistically significant. Cholesterol management oc-
curring at visits was not associated with patients’ race. Visits
with higher preceding LDL-C levels were more likely to result in
LDL-C monitoring, medication intensification, or the com-
bined outcome. Visits with primary care site providers who
were not the primary care physician were much less likely to
result in cholesterol management, whereas management out-
comes for visits with cardiologists and primary care internists
were similar. Visits by nonadherent patients and to hospital-
based practices were more likely to result in the combined
outcome and in medication intensification. Visits where new
problems were addressed were less likely to result in all the
cholesterol management outcomes. Taking more potent drugs
to lower LDL-C before a visit was associated with more fre-
quent LDL-C monitoring at the visit and less frequent medica-
tion intensification.

Outcomes at one Year

During the year after the index visit, women had fewer LDL-C
measurements (median 1 vs 2; P=.01) and were less likely to

have a measured LDL-C <130mg/dl compared to men (41%
vs 61%; P=.003) (Table 3). Black patients were less likely to
have an LDL-C <130mg/dl compared to white patients (39%
vs 58%; P=.01). Patients with only Medicare were less likely
than patients with commercial insurance to meet this goal
(837% vs 58%; P=.008).

Table 4 shows results from sequential logistic models pre-
dicting the achievement of an LDL-C measured <130mg/dl
within 1 year. After terms for lab testing and medication inten-
sification that occurred during the year were added to the model
that included gender, race, and age, the difference between
men and women was attenuated and no longer statistically
significant, but the difference between black and white patients
remained highly significant (Model 2). In the model that
also includes other significant predictors of having an LDL-C
<130mg/dl within 1 year, black patients were significantly
less likely than white patients to achieve this goal (ARR,
0.35; 95% CI, 0.15 to 0.71), but the difference between
men and women was not statistically significant (ARR for
women vs men 0.78; 95% CI, 0.45 to 1.11). Achieving
an LDL-C <130mg/dl within 1 year was positively associated
with having had a myocardial infarction and negatively associ-
ated with having only Medicare insurance, having medication
nonadherence documented in the medical record, and having
a new clinical problem addressed at two thirds or more
visits (Table 4).
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Table 3. Characteristics Observed by 1-Year Follow-up

Characteristic Total Women Men P Value White Black P Value
Visits per year, median (IQR) 5 (3-7) 5 (38-7) 5 (3-7) .19 5 (3-7) 6 (4-8) .06
Statin intolerance, n (%) 50 (21) 32 (25) 18 (16) .08 29 (21) 17 (25) .50
Medication nonadherence, n (%) 61 (25) 33 (26) 28 (25) .85 28 (20) 22 (33) .05
Seen by cardiologist, n (%) 71 (29) 30 (23) 41 (36) .03 48 (35) 12 (18) .01
Frequent new problems at visits, n (%)* 75 (31) 42 (33) 33 (29) .54 49 (36) 14 (21) .03
LDL-C tests in 1 year, median (IQR) 1(1-2) 1 (0-2) 2 (1-2) .02 1(1-2) 1(1-2) 74
Medication increases or additions in 1 year, median (IQR) 1 (0-1) 1 (0-1) 1(0-1) .29 0 (0-1) 1 (0-2) .02
On cholesterol-lowering medication at last visit, n (%) 185 (76.1) 95 (74) 90 (79) .33 104 (75.9) 52 (78) .79
LDL-C <130 mg/dl within 1 year of index visit, n (%) 122 (50.2) 53 (41) 69 (61) .003 79 (58) 26 (39) .01
Days to achievement of LDL < 130mg/dl for patients 77 (31-189) 77 (35-181) 77 (20-189) .98 77 (20-189) 80 (45-140) .59
reaching LDL-C < 130mg/dl, median (IQR)
LDL-C <100 mg/dl within 1 year of index visit, n (%) 56 (23) 25 (19) 31 (27) .15 37 (27) 12 (18) .15

*At least two thirds of visits had a new problem addressed.
LDL-C, low-density lipoprotein cholesterol; IQR, interquartile range.

DISCUSSION

For patients with atherosclerosis and elevated LDL-C, exami-
nation of care occurring at individual visits shows women were
less intensely managed for hypercholesterolemia compared to
men in adjusted analyses. Both female and black patients
were more likely than male and white patients, respectively,
to still have high cholesterol after 1 year despite many medical

encounters. The difference between women and men in cho-
lesterol control at 1 year decreased after accounting for differ-
ences in cholesterol management during the year, but racial
differences did not.

The gender differences we observed for hypercho-
lesterolemia treatment are similar to the observed differences
between men and women in the use of invasive cardiovascular
procedures.'™'213 Our findings suggest the less aggressive

Table 4. Predictors of Achieving LDL-C Below 130 mg/dl in 1 Year

Characteristic Adjusted Risk Ratio (95% CI)

Model 1*

Adjusted Risk Ratio (95% CI)
Model 2°

Adjusted Risk Ratio (95% CI)
Model 3*

Female gender 0.65 (0.44 to 0.87)°
Race
White 1
Black 0.72 (0.48 t0 0.97)!
Other race 0.63 (0.28 to 1.10)
Age, y
< 65 0.66 (0.46 to 0.88)*
65-74 1
>75 0.76 (0.50 to 1.02)
LDL-C tests done in 1 year
0-2
>3
Medication increases in 1 year"
0-1
>2
Health insurance
Commercial insurance
Medicare only
Medicaid/ MA Free Care
Uninsured
Myocardial infarction
Medication nonadherence
Resident PCP
New problem at >2/3 of visits

0.73 (0.46 to 1.03) 0.78 (0.45 to 1.11)

1 1

0.41 (0.22 to 0.71)%
0.61 (0.19 to 1.24)

0.69 (0.40 to 1.02)
1
0.79 (0.45 to 1.14)

1
4.52 (3.63 to 5.12)%

1
1.68 (1.23 to 2.02)%

0.35 (0.15 to 0.71)%
0.82 (0.26 to 1.38)

0.51 (0.23 to 0.91)!
1
0.56 (0.23 to 1.05)

1
2.98 (2.68 to 3.11)%

1
1.64 (1.20 to 1.88)*

1
0.46 (0.18 to 0.91)/
0.75 (0.23 to 1.38)
1.08 (0.22 to 1.64)
1.60 (1.09 to 1.97)!
0.21 (0.07 to 0.54)"
1.38 (0.95 to 1.65)
0.48 (0.24 to 0.81)%

*Results adjusted for gender, race, and age.

"Results adjusted for gender; race, age, LDL-C testing, and medication increases in 1 year.
{Results adjusted for all variables in Model 2 and variables selected through stepwise selection as described in the methods with the following variables
excluded: type of atherosclerosis, coronary artery bypass graft, percutaneous revascularization, diabetes, hypertension, smoking, heart failure, psy-
chiatric illness, major noncardiac comorbidity, statin intolerance, number of visits, initial LDL-C, primary care practice location, seen by a cardiologist

during the year, and gender of primary care physician.
SP<.005.
Ip<.05.

To account for the differences in the amount of time each patient was not at goal, these values were calculated as the number of lab tests or medication
increases that occurred during the time prior to achievement of the LDL-C goal divided by the fraction of the year the patient was not at goal.

#p<.01.

LDL-C, low-density lipoprotein cholesterol; PCP, primary care provider; CI, confidence interval.
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approach clinicians take to cholesterol management in women
is not based on clinical risk. Cholesterol treatment guidelines
acknowledge women'’s lower risk for the initial development of
atherosclerotic disease but not for recurrent events.?”*! Inap-
propriately assuming women with clinical atherosclerosis
require less aggressive management of cardiac risk factors
because women have lower risk for initial events may explain
our results to some extent, and future research should
explore this possibility. Cross-sectional studies have had
conflicting results as to whether cholesterol-lowering medica-
tions are used at different rates for men or women following
a myocardial infarction.?”?%° Even though women and men
in our population used cholesterol-lowering medications
at similar rates by the end of 1 year of follow-up, examination
of management choices at individual visits revealed less inten-
sive management for women compared to men. While our
study was not large enough to quantify how much of this
difference was due to less frequent increases in medications
versus laboratory monitoring, both tended to occur less often
for women.

There are several possible reasons why black patients
who received similar cholesterol management at their clinic
visits were less likely to achieve cholesterol control over time
compared to white patients. Socioeconomic factors associated
with race have explained some of the differences in cardiovas-
cular procedure rates,>'*!5 and could be important determi-
nants of medical treatment outcomes as well. We did not have
access to financial information other than type of health in-
surance. The financial burden of prescription medication for
hypercholesterolemia may have been larger for black patients
than for white patients, leading to lower rates of medication
adherence (67% vs 80%), but this alone did not explain the
differences in achieving target LDL-C after 1 year. However, we
were only able to account for physician-recorded nonadher-
ence, which may not be ascertained or recorded consistently,
or which may be admitted to less frequently among patients of
certain races. Other possible explanations for racial differenc-
es in cholesterol control include differences in health beliefs, or
in other aspects of the physician-patient relationship. Future
research should explore whether interventions aimed at ad-
dressing these factors diminish racial differences in the control
of cardiac risk factors.

Medication nonadherence was documented in the medical
record for 25% of patients. Nonadherent patients were much
less likely to have controlled LDL-C after 1 year, despite being
more likely to have medication intensification recommended at
office visits. Nonadherence and treatment discontinuation rep-
resent major obstacles to cholesterol control,*?>*2 but did not
in our study account for the differences observed by gender or
race unless medical noncompliance was underreported by
women or black patients, or was documented less often by
their care providers.

Although having a prior myocardial infarction was not as-
sociated with treatment at office visits, it was strongly associ-
ated with achieving an LDL-C <130 mg/dl within 1 year. It is
possible that patients with a prior myocardial infarction re-
ceive stronger recommendations from physicians about cho-
lesterol management or are more likely to follow through with
recommendations than are patients with other manifestations
of atherosclerosis.

Our findings have implications for the organization of pri-
mary care delivery. Both having a new clinical problem ad-

dressed and being seen by someone in primary care other than
the regular primary care physician decreased the likelihood
that hypercholesterolemia would be managed. While patients
with frequent new problems may differ from other patients in
ways that explain the observed differences in cholesterol man-
agement and outcomes, it is also possible that scheduling vis-
its dedicated to cardiovascular disease management could
lead to more successful risk factor reduction. Similarly, be-
cause preventive care can be accomplished during visits for
other reasons,** increasing patients’ access to their own pri-
mary care physician for acute care or illness care should be
tested as a means of improving the delivery of chronic disease
care.*®

Our findings add to existing evidence that lack of pre-
scription drug coverage poses a major obstacle to cholesterol
control.*® Even though insurance type was not associated with
management occurring at office visits, patients with only Medi-
care insurance were much less likely to reach an LDL-C
<130 mg/dl compared to patients with commercial insurance.
Patients with Medicaid insurance or Massachusetts Free Care
coverage (both of which include a prescription drug benefit)
were not significantly less likely to reach this goal compared to
those with commercial insurance. Improving patients’ access
to affordable medications may lead to better cholesterol con-
trol among patients who face high out-of-pocket costs.

Our study has several strengths, including its evaluation
of all visits occurring over a 1-year period and analysis of de-
tailed clinical information from individual office visits, but
there are also several limitations. We examined all patients
with documented elevated cholesterol instead of only incident
cases of hypercholesterolemia. Physicians’ experience with pa-
tients occurring before the time interval we analyzed could
have influenced the treatment decisions we observed but may
not have been captured by the portion of the medical record we
examined. We examined the electronic medical record only and
did not have other ways to verify adherence to prescribed med-
ication. We used an LDL-C quality measure (<130mg/dl) as
our main clinical outcome. Cholesterol lowering well below this
target has been shown to be beneficial for high-risk pa-
tients,*”™° and therefore many patients who achieved the
quality benchmark we used may still not be receiving optimal
care. We were limited by the number of patients available for
study at our sites, and we did not have statistical power to
adequately evaluate differences in the individual components
of cholesterol management. Also, while we included commu-
nity- and hospital-based practices, these sites were affiliated
with a single medical center, and therefore our findings may
not be generalizable to other populations. We did not have so-
cioeconomic information available other than type of health
insurance, and it is possible that unmeasured economic fac-
tors confound the associations we observed.

In a population of patients with atherosclerosis and
hypercholesterolemia, women received less intense manage-
ment of their cholesterol than men, and this difference par-
tially explained their lower likelihood of achieving adequate
cholesterol control. Black and white patients were offered sim-
ilar cholesterol management, yet black patients were still less
likely to achieve cholesterol control over time. Interventions to
improve the effectiveness of ambulatory care for hype-
rcholesterolemia among high-risk individuals could have sub-
stantial benefits in preventing future cardiovascular events
and mortality.
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