
Although physicians are aware of the National
Cholesterol Education Program (NCEP) guide-
lines and attempt to achieve cholesterol goals

with their dyslipidemic patients, most patients fail to
attain cholesterol goals.1,2 The Lipid Treatment Assess-
ment Project demonstrated that, at best, only 38% of
patients achieved the NCEP Adult Treatment Panel II
low-density lipoprotein cholesterol (LDL-C) goals; suc-
cess rates were lowest among the patients who could
benefit the most from therapy (18% of patients with coro-
nary heart disease).3 Despite long-standing efficacy data
for managing dyslipidemias, a significant gap remains
between widely accepted evidence-based treatment

guidelines and routine clinical practice.3-8 The recent
NCEP Adult Treatment Panel III guidelines call for more
aggressive diagnosis and treatment of hyperlipidemia
and have increased the number of persons considered to
be at high risk for coronary artery disease (CAD).9 LDL-C
plays a major role in initiating the development of ather-
osclerotic plaque. Therefore, the NCEP has established
LDL-C as the primary target of therapeutic intervention.
The LDL-C goal is the primary objective of therapy for all
patients, except for those with triglyceride levels greater
than 500 mg/dL (5.65 mmol/L). In these patients, target-
ing triglyceride levels becomes the primary goal.

As primary care physicians, our challenge is to iden-
tify high-risk patients and to be more aggressive in our
efforts to achieve the Adult Treatment Panel III goals.
This study was conducted to determine whether a com-
bined program of patient education and provider aware-
ness could improve the NCEP goal attainment among
patients at high risk for cardiovascular events.

METHODS

Study Design
This was a prospective pre-post evaluation of a

cohort of high-risk patients with cardiovascular disease.
These included patients with CAD or a CAD-risk equiva-
lent (ie, patients with diabetes mellitus, multiple risk
factors that confer a 10-year risk for CAD >20%, or other
clinical forms of atherosclerotic disease [peripheral
arterial disease, abdominal aortic aneurysm, and symp-
tomatic carotid artery disease] as defined by the NCEP
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Background: Physicians are aware of the National Cholesterol
Education Program guidelines; however, most patients fail to attain
cholesterol goals.

Objective: To determine whether a combined program of pa-
tient education and provider awareness could improve the National
Cholesterol Education Program goal attainment among patients at
high risk for cardiovascular events.

Methods: One hundred seven high-risk patients with cardiovas-
cular disease were educated in a single 15-minute session regard-
ing their cholesterol levels, risk factors, and medication adherence.
Those with scores of 2 or lower on the Morisky questionnaire were
classified as low-adherence patients, and those with scores of 3 or
higher were classified as high-adherence patients. Seven physi-
cians were provided this information and were requested to evalu-
ate the dyslipidemia management of these patients. Lipid levels
were re-evaluated 8 to 12 weeks after the intervention.

Results: At the start of the study, 38 (35.5%) of the 107 patients
were at target low-density lipoprotein cholesterol (LDL-C) levels,
and 64 of the 107 patients (59.8%) were at target levels after the
intervention. High-adherence patients decreased their LDL-C levels
from a mean of 118.6 mg/dL (3.07 mmol/L) to 98.6 mg/dL (2.55
mmol/L); low-adherence patients increased their LDL-C levels after
the intervention from 134.5 mg/dL (3.48 mmol/L) to 142.1 mg/dL
(3.68 mmol/L). A comparison between the LDL-C goal achievers vs
nonachievers revealed a significant difference in adherence (P = .001).
Among the goal achievers, significant decreases in preintervention vs
postintervention total cholesterol levels (P = .001) and LDL-C levels
(P = .001) were also noted.

Conclusion: This study demonstrates that an intervention simul-
taneously targeting patients and providers is successful in improv-
ing goal attainment among high-risk patients.
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Adult Treatment Panel III).9 Based on the NCEP guide-
lines, LDL-C improvement was the primary target of our
intervention. This study was approved by the institu-
tional review board. The medical records of all patients
visiting an inner-city clinic associated with a major
teaching hospital were reviewed during 6 months from
November 2003 to May 2004. A priori, it was deter-
mined that a minimum of 78 high-risk patients were
needed for the study to obtain a 90% confidence interval
with a margin of error of ±10% to detect a 15% postin-
tervention increase in goal attainment. Consent was
obtained from all patients who agreed to participate and
who met study enrollment criteria. Patients younger
than 18 years were excluded from the study.

Measures
Data collected during the initial visit comprised

demographics, such as age, race/ethnicity, height,
weight, and waist circumference, and cardiovascular risk
factors, such as the presence of hypertension, diabetes
mellitus, CAD, peripheral arterial disease, abdominal aor-
tic aneurysm, symptomatic carotid artery disease, and
smoking history. Baseline laboratory information record-
ed included lipid fractions and liver function test results
in all patients, as well as glycosylated hemoglobin in
patients with diabetes mellitus. Treatment details ob-
tained included the total number of medications taken by
the patient, as well as specifics about lipid-lowering
agents. Lipid-level goals, as recommended by the NCEP
Adult Treatment Panel III guidelines, were defined as fol-
lows: LDL-C goal of less than 100 mg/dL (<2.59 mmol/L),
triglycerides less than 150 mg/dL (<1.70 mmol/L),
non–high-density lipoprotein cholesterol (non–HDL-C)
less than 130 mg/dL (<3.37 mmol/L), and HDL-C of 40
mg/dL or higher (≥1.04 mmol/L).3 Follow-up lipid values
were obtained 8 to 12 weeks after the initial intervention.

Morisky Adherence Scale
The patients completed a Morisky questionnaire to

evaluate medication adherence.10 The Morisky score
was calculated by tallying the number of “no” answers
to the 4 Morisky survey questions of nonadherence. For
the purpose of this study, those with scores of 2 or lower
were classified as low-adherence patients, and those
with scores of 3 or higher were classified as high-
adherence patients.

Patient Intervention
One hundred forty-one high-risk patients were educat-

ed individually in a single 15-minute session by a trained
research assistant who provided information to patients
about cholesterol content of food, a low-cholesterol diet,
the importance of medication adherence, and risks asso-

ciated with hyperlipidemia. Before their encounter with
the physician, the patients were also given a printout with
their current lipid fractions and their target lipid levels.

Physician Intervention
Information on the patient’s current lipid profile and

the percentage LDL-C reduction needed to achieve tar-
get levels were placed in the front of the patient’s medi-
cal chart. Physicians were given information about the
patient’s level of adherence based on the Morisky sur-
vey. Statin dosing cards were also provided to the
physicians to assist them with initiating and intensi-
fying therapy according to the dose and the corre-
sponding expected LDL-C reduction as listed in the
product package inserts. Physicians were then asked
to evaluate the dyslipidemia management during this
visit among these patients and to fill out a form listing
whether they had made any dietary recommendations
or lipid medication changes for these patients. Follow-
up lipid levels and liver function test results on these
patients were obtained during their scheduled clinic
visit 8 to 12 weeks after the intervention.

Statistical Analysis
The data obtained were coded, entered into a data file,

and analyzed using SPSS for Windows version 7.0 (SPSS
Inc, Chicago, Ill). For the purpose of analysis, the patients
were grouped as LDL-C goal achievers (>100 mg/dL
[>2.59 mmol/L] before and ≤100 mg/dL [≤2.59 mmol/L]
after the intervention) or nonachievers (>100 mg/dL
[>2.59 mmol/L] before and >100 mg/dL [>2.59 mmol/L]
after the intervention). Continuous data (age, body mass
index, blood pressure, number of medications, glycosylat-
ed hemoglobin, and lipid profile) of the 2 groups were
compared using t test, and categorical data (sex, race/
ethnicity, education, treatment, adherence, and con-
comitant diseases) were compared using χ2 test. Baseline
and end-of-study changes in the lipid profiles among LDL-
C goal achievers and nonachievers were analyzed using
paired t test. Results are presented as the mean ± SD or
as number (percentage). Statistical significance for all
tests was established at a nominal P < .05.

RESULTS

One hundred sixty high-risk patients who were being
treated by the 7 providers in the clinic were identified
for the study. Of these, 141 were enrolled, and 19
patients declined to participate. Among the enrollees,
107 who had follow-up lipid test results after the inter-
vention were considered in the final analysis.

Table 1 summarizes the patient demographics and the
baseline laboratory data for the 141 enrolled patients. The
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mean age was 59.6 years, 89.4% were African American,
and 75.9% were female. One hundred thirteen patients
(80.1%) were taking lipid-lowering medications at the
start of the study. The group had a mean systolic blood
pressure of 138.7 mm Hg, diastolic blood pressure of 79.1
mm Hg, and body mass index (calculated as weight in
kilograms divided by height in meters squared) of 34.6;
117 (83.0%) were classified as high-adherence patients.
The baseline lipid values of the cohort were as follows:
total cholesterol, 196.2 mg/dL (5.08 mmol/L); LDL-C,
116.2 mg/dL (3.01 mmol/L); HDL-C, 51.4 mg/dL (1.33
mmol/L); and triglycerides, 143.8 mg/dL (1.62 mmol/L).

Achievement of Lipoprotein Targets
Preintervention and postintervention data were ob-

tained in an intention-to-treat analysis of the 141 en-
rolled patients. The respective preintervention and
postintervention levels were 202.1 ± 68.3 mg/dL
(5.23 ± 1.77 mmol/L) and 183.3 ± 60.5 mg/dL (4.75 ±
1.57 mmol/L) for total cholesterol (P < .001), 196.2 ±
63.1 mg/dL (5.08 ± 1.63 mmol/L) and 181.7 ± 55.9
mg/dL (4.71 ± 1.45 mmol/L) for LDL-C (P < .001),
51.4 ± 14.8 mg/dL (1.33 ± 0.38 mmol/L) and 50.6 ±
14.6 mg/dL (1.31 ± 0.38 mmol/L) for HDL-C (P = .28),
and 143.8 ± 111.6 mg/dL (1.62 ± 1.26 mmol/L) and
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Table 1. Characteristics Among 141 Enrolled Patients*

Follow-up No Follow-up Entire Sample
Characteristic (n = 107) (n = 34) (N = 141)

Age, y 58.9 ± 14.1 61.9 ± 13.8 59.6 ± 14.0

Sex
Female 83 (77.6) 24 (70.6) 107 (75.9)
Male 24 (22.4) 10 (29.4) 34 (24.1)

Race/ethnicity
African American 92 (86.0) 34 (100.0) 126 (89.4)
White 12 (11.2) 0 (0.0) 12 (8.5)
Other 3 (2.8) 0 (0.0) 3 (2.1)

Education
≤High school 64 (59.8) 23 (67.6) 87 (61.7)
≥College 43 (40.2) 11 (32.4) 54 (38.3)

Body mass index† 34.8 ± 9.7 33.6 ± 10.3 34.6 ± 9.8

Blood pressure, mm Hg
Systolic 135.8 ± 16.9 148.2 ± 18.4 138.7 ± 18.0
Diastolic 77.8 ± 9.0 83.0 ± 9.9 79.1 ± 9.5

No. of medications 5.7 ± 2.8 6.1 ± 2.9                         5.8 ± 2.9

Glycosylated hemoglobin, % 7.3 ± 1.8 8.1 ± 2.0 7.5 ± 1.9

Morisky adherence
High 88 (82.2) 29 (85.3) 117 (83.0)
Low 19 (17.8) 5 (14.7) 24 (17.0)

Lipid profile, mg/dL
Total cholesterol 202.1 ± 68.3 177.9 ± 38.8 196.2 ± 63.2
LDL-C 121.8 ± 53.8 101.7 ± 31.7 116.2 ± 49.9
HDL-C                      57.8 ± 15.9 50.3 ± 10.5 51.4 ± 14.8
Triglycerides 147.9 ± 122.6 131.1 ± 65.7 143.8 ± 111.6

Smokers 14 (13.1) 4 (11.8) 18 (12.8)

Concomitant diseases
Diabetes mellitus 74 (69.2) 23 (67.6) 97 (68.8)
Hypertension 91 (85.0) 32 (94.1) 123 (87.2)
Peripheral vascular disease 4 (3.7) 6 (17.6) 10 (7.1)
Coronary artery disease 19 (17.8) 6 (17.6) 25 (17.7)
Cerebrovascular disease 13 (12.1) 5 (14.7) 18 (12.8)
Abdominal aortic aneurysm 1 (0.9) 0 (0.0) 1 (0.7)

*Data are given as mean ± SD or as number (percentage). To convert cholesterol levels to millimoles per liter, multiply by 0.2059; to convert triglycerides,
multiply by 0.0113.
†Calculated as weight in kilograms divided by height in meters squared.
LDL-C indicates low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol.



133.6 ± 70.6 mg/dL (1.51 ± 0.80 mmol/L) for triglycerides
(P = .24).

Of 107 patients who returned for follow-up, 38
(35.5%) were at their LDL-C target at the start of the
study and 64 (59.8%) were at their target at the end of
the study, resulting in a 24.3% increase in the number of
patients at target levels (P < .01). Among 107 patients
(Figure), the respective preintervention and postinter-
vention levels were 202.1 ± 68.3 mg/dL (5.23 ± 1.77
mmol/L) and 183.3 ± 60.5 mg/dL (4.75 ± 1.57 mmol/L)
for total cholesterol (P < .001), 120.8 ± 53.8 mg/dL (3.13
± 1.39 mmol/L) and 106.5 ± 50.0 mg/dL (2.76 ± 1.30
mmol/L) for LDL-C (P = .001), 51.8 ± 15.9 mg/dL (1.34
± 0.41 mmol/L) and 50.9 ± 15.7 mg/dL (1.32 ± 0.41
mmol/L) for HDL-C (P = .29), and 147.9 ± 122.6 mg/dL
(1.67 ± 13.9 mmol/L) and 134.7 ± 72.3 mg/dL (1.52 ± 0.83
mmol/L) for triglycerides (P = .25).

Based on the Morisky questionnaire, 82.2% of the
cohort of 107 were classified as high-adherence patients
and 17.8% as low-adherence patients. Among low-adher-
ence patients, LDL-C levels increased after the interven-
tion from 134.5 ± 88.32 mg/dL (3.48 ± 2.29 mmol/L) to
142.1 ± 87.1 mg/dL (3.68 ± 2.26 mmol/L) (P = .35);
among high-adherence patients, LDL-C levels decreased
after the intervention from 118.6 ± 44.4 mg/dL (3.07 ±
1.15 mmol/L) to 98.6 ± 35.2 mg/dL (2.55 ± 0.91
mmol/L) (P < .001).

Characteristics of LDL-C Goal Achievers 
and Nonachievers

The 69 patients who were not initially at their LDL-C
goal were analyzed as a subgroup; the 37 patients who

achieved goal at the end of the study were compared
with the 32 patients who did not achieve goal. There
were no differences between the 2 groups in education,
body mass index, diabetic control, or blood pressure
control. The goal achievers were significantly older than
the nonachievers (P = .02). At baseline, the goal achiev-
ers were taking a greater number of medications
compared with the nonachievers (P = .08).

Ninety-seven percent of the LDL-C goal achievers
were classified as high-adherence patients, compared
with 62.5% of the nonachievers (P = .001). Physicians
made increases in the dosage of existing lipid-lowering
medications in 71.9% of goal nonachievers compared
with 35.1% of goal achievers (P = .005). Initiation of a
lipid-lowering medication was made in 27.0% of achiev-
ers compared with 9.4% of nonachievers (P = .12), and
an additional lipid-lowering drug was added to the regi-
men in 13.5% of achievers compared with 3.1% of
nonachievers (P = .27). Statistically significant differ-
ences were noted between baseline vs end-of-study
total cholesterol levels (P = .001) and LDL-C levels (P =
.001) among goal achievers but not among goal
nonachievers (Table 2).

DISCUSSION

Numerous studies3-8 indicate that patients at high risk
for CAD do not achieve their cholesterol targets, despite
well-defined management goals. Strong evidence shows
that adequate management of hyperlipidemia is effective
in preventing and delaying cardiovascular complica-
tions.11,12 Our study demonstrates that an intervention
targeting patients and their providers can be effective in
helping high-risk patients achieve their lipid targets. In
this group of patients who were primarily African
American, we were able to increase the percentage of
patients at total cholesterol and LDL-C goals from 35.5%
before enrollment to 59.8 % at the end of the study.

Although physicians are aware of the NCEP choles-
terol guidelines and attempt to achieve these goals with
their dyslipidemic patients, most patients fail to attain
cholesterol goals, despite treatment with diet, exercise,
or drugs.3-8 Phillips et al13 listed the following 3 primary
reasons for clinical inertia: overestimation of care, use
of “soft” reasons to avoid therapy intensification, and
lack of provider education and practice organization
focused on achieving therapeutic goals. Reminders,
whether sophisticated computerized messages or sim-
ple flow sheets, are effective in reinforcing clinical prac-
tice and in prompting providers to take immediate
action during the office visit.14-16 Eisenberg17 concluded
that physician behavior could be altered by incorporat-
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Figure. Baseline and End-of-Study Lipid Profiles
Among 107 Patients With Follow-up Lipid Test Results
After the Intervention
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To convert cholesterol levels to millimoles per liter, multiply by 0.2059;
to convert triglycerides, multiply by 0.0113.
LDL-C indicates low-density lipoprotein cholesterol; HDL-C, high-density
lipoprotein cholesterol.



ing educational information into timely feedback to cli-
nicians. Davis and colleagues18 showed that reminders
to providers were effective in 22 of 26 studies they re-
viewed. Our physician intervention served a dual pur-
pose: it primarily provided information on adherence
and on the current and target LDL-C levels, and it sec-
ondarily worked as a feedback and reminder to physi-
cians to intensify treatment goals. This shows that a
simple inexpensive approach is effective. There was
a significant difference in the number of patients
who had their lipid-lowering medication dosage
increased among LDL-C goal achievers vs nonachievers.
Physicians seemed to have tailored their medication
changes according to the baseline cholesterol values.

Clinical inertia is a problem of healthcare providers
that is separate from patient-related issues of adherence.
Physicians often cite patient nonadherence as a barrier
to better management.13 This did not seem to be a major
issue in our patient population. Based on the Morisky
questionnaire, 82.2% of our cohort were classified as
high-adherence patients and 17.8% as low-adherence
patients. The adherence level was much higher (97.3%)
in the subgroup of LDL-C goal achievers. The fact that
our intervention was successful in a highly adherent
patient population indicates that the Morisky question-
naire may be a good predictor of success, especially
when interventions are targeted toward a high-adher-
ence group.

Nonadherence or low adherence to lipid-lowering
therapy has been noted to negatively impact outcomes
when compared to high adherence.19 Interventions aim-
ing to improve outcomes should include consideration
of patient factors such as medication adherence.20 A
meta-analysis21 of 28 studies
revealed that the key adherence-
enhancing interventions were
providing reinforcement for
patients’ efforts to change, giving
feedback on progress, and tailor-
ing education to patient needs
and circumstances. In patients
with low adherence, other inter-
ventions that address health
behavior change or motivation-
al interviewing will likely lead
to better outcomes.20,21

There is a paucity of literature
on lipid-lowering interventions
that target patients and providers
simultaneously. Our intervention
can be classified as a complex or
multicomponent intervention. It
consisted of more than 1 discrete

component, comprising patient education regarding tar-
get cholesterol values, risks of hyperlipidemia, and
dietary information. The physician intervention com-
bined features of a feedback and reminder system. Each
of these components may have had an independent
effect on the results of the study, but it is impossible to
determine which component resulted in improved lipid
level goal attainment. Evidence suggests that complex
interventions may have better results than single-strat-
egy interventions.22-24

Although our uncontrolled study is not definitive, our
data suggest that a multicomponent patient and provider
intervention can improve the lipid level goal attainment
in a high-risk predominantly African American popula-
tion. In general, African Americans are underrepresent-
ed in lipid-lowering clinical end point trials and remain
inadequately treated with lipid-lowering therapy in the
clinical setting.25,26 This is of particular concern because
the new NCEP guidelines indicate that more African
Americans with hypercholesterolemia should be receiv-
ing intensive lipid-lowering treatment.27

The study design has several limitations. This was a
small study. Although we identified 160 patients, only
107 returned for follow-up. However, the magnitude of
changes observed reflects the success of the interven-
tion. Our intervention targeted patients, physicians, and
the practice system; hence, it is impossible to quantify
the effects of each intervention separately. The study
looked at persistence and goal attainment during a short
period. Sustained goal attainment with the intervention
needs further study.

Our results are also limited by the lack of a compari-
son group, as the interventions were directed at the
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Table 2. Baseline and End-of-Study Lipid Profiles Among 69 Low-Density
Lipoprotein Cholesterol (LDL-C) Goal Achievers and Nonachievers*

Lipid Baseline End of Study P

Goal achievers (n = 37)
Total cholesterol 210.7 ± 42.9 161.3 ± 24.1 .001
LDL-C 131.2 ± 36.5 81.8 ± 13.6 .001
HDL-C 52.0  ± 12.6 52.3 ± 12.2 .82    
Triglycerides 133.2 ± 67.0 137.4 ± 101.4 .80  

Goal nonachievers (n = 32)
Total cholesterol 241.6 ± 97.2 229.2 ± 87.1 .23
LDL-C 155.5 ± 69.7 153.9 ± 65.2 .78
HDL-C 53.5 ± 20.8 52.4 ± 22.1 .40
Triglycerides 168.3 ± 201.9 132.1 ± 54.8 .26

*Data are given as mean ± SD mg/dL unless otherwise indicated.  To convert cholesterol levels to mil-
limoles per liter, multiply by 0.2059; to convert triglycerides, multiply by 0.0113. 
HDL-C indicates high-density lipoprotein cholesterol.



entire practice. The patients served as their own con-
trols. Secular trends and cointerventions, independent
of our intervention, may have affected the results. These
results may be inapplicable to other patient populations
given the predominance of middle-aged African Ameri-
can women in our study. In addition, there is no gold
standard for assessing patient adherence. Validation of
any tool or technique in an attempt to select the optimal
tool for a given setting or population has met with con-
flicting results.28-31 We chose the Morisky questionnaire
because it is undemanding and is easily incorporated
into the office process of care. Concordance does not
exist relative to the best tool to use in any specific prac-
tice setting. Finally, although providers were given dos-
ing cards that would allow them to initiate or intensify
therapy based on the dose-anticipated LDL-C reduction,
we were unable to quantify the effect of this card in our
success. Lack of dose intensification has been noted
previously as an explanation for failing to achieve LDL-
C goals.27 Researchers using flex-dose initiation of ther-
apy and dose intensification have demonstrated
excellent results in facilitating intervention patients to
reach their LDL-C goals.25,32,33

CONCLUSIONS

Dyslipidemia in high-risk patients is a costly problem,
and although guidelines for management are well estab-
lished, many patients are not effectively treated. Our
study demonstrates that a simultaneous intervention tar-
geting patients and providers is successful in improving
LDL-C goal attainment among a group of high-risk
patients. In our predominantly African American popu-
lation, we were able to achieve a substantial improve-
ment in the number of patients at goal after our unique
multicomponent intervention. The Morisky question-
naire is a robust and useful predictor of successful out-
come of such an intervention. Evaluation of the effect of
similar interventions targeting patients and providers to
reduce clinical inertia, as well as improved patient edu-
cation, should be carried out in other chronic disease
processes such as diabetes mellitus and hypertension.
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