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ETHNIC, GENDER, AND AGE-RELATED DIFFERENCES IN TREATMENT AND CONTROL

OF DYSLIPIDEMIA IN HYPERTENSIVE PATIENTS

Background: Demographic differences in
management of concomitant lipid disorders
among hypertensive patients may contribute to
health disparities.

Objectives: Assess demographic differences in
lipid control rates and treatment patterns
among dyslipidemic hypertensive patients in
primary care.

Methods: Demographic information, blood
pressure, LDL-cholesterol, and medications
were obtained on 72,351 hypertensive pa-
tients from 262 primary care providers at 69
sites in the Southeast. Analysis focused on a
dyslipidemic hypertensive subset.

Results: Among 72,351 hypertensives, 38,116
were dyslipidemic. Fifty-two percent of pa-
tients did not have a cholesterol measurement
documented in the past year. Women and pa-
tients ,40 years old were less likely to have
an annual cholesterol measurement than men
and older, same-race counterparts (P#.001).
Thirty-five percent of all hypertensive dyslipi-
demic patients had not been prescribed any
anti-lipidemic medication, whereas 15% were
on a statin and another anti-lipidemic. Women
received fewer statin prescriptions than men
(47.7% vs 65.1%, P#.0001). Fewer African
Americans (AA) than Caucasians (C) reached
LDL levels of ,100 or ,130 mg/dL
(P#.0001). Among C and AA patients, those
,40 years old were less likely than older,
same-race counterparts to have reached
LDL,100 or ,130 mg/dL (P#.001). Younger
patients had fewer annual cholesterol mea-
surements and were less likely to receive anti-
lipidemic medication and to have LDL con-
trolled than older, same-race counter-parts in
each ethnic group (P#.0001).

Conclusions: Demographic characteristics of
hypertensive patients, especially younger age
group, are associated with significant differenc-
es in diagnostic testing, treatment, and control
of hyperlipidemia in primary care. This pri-
mary care information can be used to guide
education and policy interventions to improve
outcomes and reduce disparities. (Ethn Dis.
2005;15:11–16)
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BACKGROUND

Hypertension and hyperlipidemia
are associated with other cardiovascular
(CV) risk factors and independently
contribute to ethnic differences in
health outcomes.1–3 Hypertensive pa-
tients are more likely to have lipid dis-
orders than their normotensive counter-
parts. Controlling elevated cholesterol
levels among patients with hypertension
reduces health events and disparities.4,5

Multiple barriers to better blood
pressure (BP) and lipid control exist.6

An estimated 30% of patients with hy-
pertension and ;50% of patients meet-
ing criteria to receive lipid-lowering
therapy are not aware of their diagno-
ses.5,7 Patient compliance is also a major
issue. Research indicates that approxi-
mately 60% of hypertensive patients are
not interested in or adherent with life-
style changes that could lower their
BP.6,8 When medication is prescribed,
;50% of hypertensive patients and
;70% of dyslipidemic patients discon-
tinue treatment within the first year.9,10

Furthermore, approximately half of hy-
pertensive patients who remain on ther-
apy take ,80% of the prescribed dos-
es.11 In addition to patients’ medication
compliance, limited access to regular
primary care and cost of treatment
emerge as other barriers to improving
both BP and lipid control.11–14

Evidence suggests that primary care
providers have a major impact on blood
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pressure and lipid control rates among
their patients. However, a large propor-
tion of providers are unfamiliar with
treatment guidelines or are reluctant to
titrate and add medications, even when
BP and lipid values are poorly con-
trolled.15–19 Tailored interventions that
focus on primary care providers or an-
cillary care providers such as pharma-
cists, dieticians, and nurses can positive-
ly impact patient adherence and blood
pressure and lipid control rates.20–25

The US population is aging and be-
coming more obese and ethnically di-
verse, factors that are associated with
greater prevalence of hypertension, dys-
lipidemia, and related complications.7,26–

29 These demographic shifts will facili-
tate a continued trend toward increased
coronary morbidity and mortality unless
large-scale proactive measures are taken.
Furthermore, the economic benefits of
controlling CV risk factors to both in-
dividual patients and the overall health-
care system are well established and fur-
ther underscore the importance of re-
ducing coronary heart disease (CHD)
among American adults.30

Ethnic disparities in the quantity
and quality of health care received have
been well documented,31,32 and these
disparities extend to clinical manage-
ment of dyslipidemias.33,34 Efforts to fo-
cus the clinician on treatment guide-
lines, evidence-based practices, and in-
dividualized medication management
can improve outcomes and reduce dis-
parities.35–42

Treatment of lipid disorders in hy-
pertensive patients is important for re-
ducing adverse outcomes, and elevated
low-density lipoprotein cholesterol
(LDL-c) is often uncontrolled. While
many cholesterol-lowering agents are
available, statins have been well estab-
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An estimated 30% of
patients with hypertension
and ;50% of patients
meeting criteria to receive
lipid-lowering therapy are not
aware of their diagnoses.5,7

lished through multiple large trials as
the most effective and well-tolerated
medication class for reducing LDL-c.43–

45 Statins have been found to signifi-
cantly reduce CHD morbidity and mor-
tality in studies of both primary and sec-
ondary interventions.46 Further distin-
guishing these medications from other
cholesterol-lowering treatments is accu-
mulating evidence associating statins
with improved outcomes in lipid-related
diagnoses such as acute coronary syn-
drome, end-stage renal disease, stroke,
and peripheral artery disease.47

This study focuses on the diagnosis,
treatment, and control (management) of
elevated LDL-c among hypertensive pa-
tients seen by primary healthcare pro-
viders at multiple sites throughout
South Carolina. The report describes
the effect of age, gender, and ethnicity
on the management of elevated LDL-c
among hypertensive patients in primary
care settings.

METHODS

Data were obtained on 72,351 hy-
pertensive patients from 262 primary
care providers at 69 practice sites in the
Southeast that were participating in the
Hypertension Initiative of South Caroli-
na. This large, dynamic database recruits
primary care physicians to track treat-
ment patterns and cardiovascular risk fac-
tor control among their hypertensive pa-
tients through a record auditing and
feedback process. Physician participation
is voluntary and the Hypertension Initia-

tive database currently includes group
and solo private practices in addition to
large multisite health systems.

Data are obtained by reporting cards
(22% of records) or by downloading
electronic medical records (EMR) (78%
of records). While some variations in the
data may be due to differences in collec-
tion method, evaluation of these differ-
ences was not included in this study. All
data monitoring and review procedures
were approved by the Office for Research
Protection and Integrity at the Medical
University of South Carolina to ensure
appropriate patient confidentiality safe-
guards were in place and that the study
complied with the Health Insurance Por-
tability and Accountability Act.

For purposes of this study, patients
with hypertension were defined as those
with a diagnosis of hypertension docu-
mented in the medical record with the
exclusion of gestational (pregnancy-in-
duced) hypertension. Concomitant lipid
disorders were also based on diagnoses
included in the report cards or EMR.
Lipid-lowering therapy was defined as
documented recommendation in the re-
port cards or EMR for lipid-lowering
agents including statins, fibrate, and nic-
otinic acid. To be included in analysis,
patients had to have a diagnosis of both
hypertension and dyslipidemia. Other di-
agnoses did not exclude patients from
analysis and only medications of interest
to this study were captured into the da-
taset for analysis.

The dataset subset was captured from
the overall database and exported to
STATAt for analysis. Analyses compared
proportions among the sub-samples of
interest using the normal-theory method
for testing binomial proportions, weight-
ing each sample proportion by the num-
ber in the subset (N) and introducing a
continuity correction in the numerator
to better accommodate the normal ap-
proximation to the binomial.

RESULTS

Among 72,351 patients with diag-
nosed hypertension enrolled in the Hy-

pertension Initiative of South Carolina
database, 38,116 were also dyslipidemic.
Of these dyslipidemic hypertensives,
48.8% (18,593) were Caucasian (C),
26.6% (10,132) were African American
(AA), and 24.6% (9,391) were of other
or unknown race. Sixty-five percent of
dyslipidemic hypertensives were men,
35% were women, and gender was un-
known for 69 patients. The mean age
for the overall sample was 64 6 12.3;
men were slightly older on average than
women (66 vs 62; standard deviation
12.3). The most recent BP was ,140/
90 in 49% of these patients
(N535,578). Inclusion criteria were
dual diagnosis of hypertension and dys-
lipidemia. Other conditions may exist
but were not analyzed. However, given
the large number of patients and broad
range of practices from which records
were drawn, the sample was likely gen-
erally representative of the population of
dyslipidemic hypertensives.

Of these records, 78.2% came from
EMR download and 21.8% came from
hand-written reporting cards. The pro-
portions of C and AA patients with each
type of record were: EMR (88% vs
65%) and paper (13% vs 35%) respec-
tively. Of patients with EMR records,
88% were C and 13% were AA. Of pa-
tients with paper records, 65% were C
and 35% were AA.

Among the 38,116 dyslipidemic hy-
pertensives, 65.8% (N525,090) had re-
ceived a recommendation from their
provider for lipid-lowering therapy (pre-
scription) and 34.2% (N513,026) were
not on any anti-lipidemic medications
(Table 1). In the overall sample, 22,175
(58.2%) were prescribed a statin, 2,915
(7.6%) were prescribed a non-statin lip-
id-lowering agent, and 5,600 (14.7%)
were prescribed both a statin and non-
stain agent (combination therapy) (Ta-
ble 1). Among only those patients who
were prescribed lipid-lowering therapy
(N525,090), 88.3% were prescribed a
statin, 11.6% were prescribed a non-sta-
tin lipid lowering agent, and 22.3% pre-
scribed both a statin and a non-statin
medication (combination therapy).
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Table 1. Pharmacological management of hyperlipidemia by gender and race

Medications
All Patients

(N 5 38,116)
C Males

(N 5 13,114)
AA Males

(N 5 5,586)
C Females

(N 5 5,345)
AA Females
(N 5 4,480)

Neither drug

Statin

13,026
(34.2%)
22,175
(58.2%)

3,547
(27.0%)
8,686

(66.2%)

1,857
(33.2%)
3,489

(62.5%)

2,426
(45.4%)
2,332

(43.6%)

1,927
(43.0%)
2,355

(52.6%)
*AL 1 statin

*AL no statin

5,600
(14.7%)

2,915
(7.6%)

2,345
(17.9%)

881
(6.7%)

656
(11.7%)

240
(4.3%)

719
(13.5%)

587
(11.0%)

540
(12.1%)

198
(4.4%)

* AL 5 anti-lipidemic.

Fig 1. Pharmacological treatment of dyslipidemic hypertensive patients (N538,116)
by race and age

Overall, C and AA patients received
about the same number of prescriptions
for statins (59.7% vs 58.1%, P5NS).
However, among women, fewer C than
AA women were prescribed these agents
(43.6% vs 52.6%, P,.0001) and, over-
all, women were less likely to be pre-
scribed statins than men (47.7% vs
65.1%, P,.0001) (Table 1).

The gender difference was also sig-
nificant when proportions of premeno-
pausal (,45 years old) women on statin
(26.1%, P,.0001) and postmenopausal
(.45 years old) women on statin
(50.8%, P,.0001) were each compared
to the proportion of all men on statin
(65.1%).

The percentage of untreated dysli-
pidemic patients was similar in both ra-
cial groups (C 32.2% vs AA 36.4%,

P5NS). Women were significantly less
likely than men to receive medication to
treat diagnosed hyperlipidemia (44.3%
vs 28.9%, P,.0001). Among racial
groups, AA men were more likely to be
untreated than C men (33.2% vs.
27.0%, P,.05) (Table 1). In all gender
and race groups, C males were the most
likely to receive combination therapy
(17.9%) and AA males were least likely
to receive multiple agents to control
their dyslipidemia (11.7%) (Table 1).

When stratified by age, analysis
showed 58.4% of the youngest patients
(,40 years old) and 40.1% of those
,60 years old had not been prescribed
any medication for their hyperlipidemia
(Figure 1). African-American and C
groups had similar rates of untreated
dyslipidemics in both the ,40-year-old

group: (AA 61.8% vs C 60%); and in
the ,60-year-old group (AA 39.7% vs
C 39.5%) (Figure 1). Furthermore, for
both C and AA patients, those in the
youngest age group (,40 years old)
were less likely to be treated compared
to their same-race counterparts in older
age groups (C P,.0001 and AA
P,.0001) (Figure 1).

These age group differences persist-
ed when various treatment modalities
were compared. In both racial groups,
significantly fewer of the youngest pa-
tients (,40 years old) had been pre-
scribed a statin medication (C P,.0001
and AA P,.0001) or combination ther-
apy when compared to older, same-race
patients (C P,.0001 and AA P,.0001)
(Figure 1).

There was no LDL-c value on record
within the last year for 52.1%
(N519,841) of dyslipidemic hyperten-
sive patients in the database (Table 2).
Among all gender and race groups, C
women were least likely to have an an-
nual LDL-c measurement (57%), fol-
lowed by C males (46.8%), AA males
(45.2%), and AA women (43.2%).

When stratified by age and com-
pared by racial group, over half of pa-
tients in the youngest group (,40 years
old) of each race had no LDL-c mea-
surement within the last year (Table 2).
For both C and AA patients, those in
the youngest age group (,40 years old)
were significantly less likely to have a
LDL-c value within the last year com-
pared to older, same-race patients (C
P,.0001 and AA P,.001) (Table 2).
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Table 2. LDL-c rates of annual measurement and control by race, age, and gender

All Patients ,40 40–60 .60

C (N)/AA (N)
M (N)/F (N)

C (18593)/AA (10132)
M (24845)/F (13202)

C (456)/AA (369)
M (669)/F (495)

C (5897)/AA (4474)
M (8578)/F (4901)

C (12110)/AA (5140)
M (15494)/F (7631)

No annual measurement
C (%)/AA (%)
M (%)/F (%)

49.8/44.3*
49.3/57.1*

63.8/51.2†
61.9/65.1

50.4/42.4*
49.2/55.6*

48.4/43.8*
43.3/56.8*

,130 mg/dL
C (%)/AA (%)
M (%)/F (%)

46.1/37.1*
42.1/36.6*

26.8/29.0
22.9/24.8

37.2/33.4†
34.1/31.5†

51.2/40.3*
47.3/40.6*

,100 mg/dL
C (%)/AA (%)
M (%)/F (%)

23.6 (15.0)*
20.8/16.2*

9.2/3.3†
6.7/6.9

16.6/12.9*
14.8/12.7†

27.4/17.5*
24.7/19.1*

C 5 Caucasian; AA 5 African American; M 5 male; F 5 female.
* P,.0001; †P,.05.

Although the majority of
dyslipidemic patients had
received a recommendation
for either a statin or non-
statin lipid lowering agent, a
substantial number had not
received a recommendation
for anti-lipidemic drug
therapy.

Among AA patients between 40 and 60
years old, 42% had no LDL-c measure-
ment in the last year, and among C,
50.4% of patients in this mid-range age
group had no LDL-c measurement in
the last year (Table 2).

Among all patients with a cholester-
ol value on record, significant differenc-
es were seen between racial groups at
both the ,100 mg/dL (P,.0001) and
,130 mg/dL (P,.0001) levels of LDL-
c control. In both cases, more C than
AA patients had reached these levels of
cholesterol control (Table 2). The dif-
ferences persisted when patients were
stratified by gender (Table 2).

Age group differences persisted
when comparing levels of LDL-c con-

trol among same-race patients. In both
racial groups, significantly fewer of the
youngest patients (,40 years old) had
attained cholesterol control either at the
,130 mg/dL level or the ,100 mg/dL
level when compared to their older,
same-race counterparts (Table 2).

DISCUSSION

More than 50% of hypertensive pa-
tients in this primary care database had
a concomitant diagnosis of a lipid dis-
order, despite the fact that a substantial
proportion did not have lipid values
documented in the prior year. Although
the majority of dyslipidemic patients
had received a recommendation for ei-
ther a statin or non-statin lipid lowering
agent, a substantial number had not re-
ceived a recommendation for anti-lipi-
demic drug therapy.

The greatest opportunity for inter-
vention appears to be with younger pa-
tients. Regardless of race, this cohort of
young, dyslipidemic patients was least
likely to have had an LDL-c measure-
ment in the past year, least likely to have
been prescribed any pharmacologic
treatment, and least likely to have
reached LDL-c controlled to the target
of either ,130 mg/dL or ,100 mg/dL.

This group is important to treat
more aggressively. Although younger pa-

tients have fewer CV events, evidence
indicates that the incidence of these
events occurs at earlier ages in the
Southeast than other regions of the
country, especially among AA.7,9 Evi-
dence indicates that controlling CV risk
factors at younger ages is associated with
fewer events later in life. The Northern
Manhattan Stroke Study found that the
relative risk of stroke among AA ,45
years old was over twice that of C pa-
tients in the same age group, and the
fatality rate among young, AA patients
was 38% higher than among C.48–49

Among all patients in the database who
were prescribed anti-lipidemic medica-
tion, the majority (with the exception of
C females) had been prescribed one of
the statins, which are well established as
the preferred first-line treatment for dys-
lipidemia.43–45, 50–52 Treatment of hyper-
cholesterolemia with statins is associated
with ;30% reduction in stroke in all
age groups.47,48 Hypertensive, dyslipi-
demic patients ,40 years old were sub-
stantially less likely to have been pre-
scribed a statin medication than their
older counterparts in both ethnic
groups. Although premenopausal wom-
en (,45 years) were prescribed statin
medications less often than men (mean
age 66 6 SD years), as might be ex-
pected, over half of hypertensive, post-
menopausal women (.45 years) with a
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diagnosis of dyslipidemia were not pre-
scribed a statin medication.

Among patients receiving statins or
other anti-lipidemic therapy, substantial
numbers did not have their LDL-c con-
trolled to goal levels, which suggests the
need to titrate existing medications or
prescribe additional medications (com-
bination therapy). These findings are
consistent with other studies that have
noted physicians are not treating dysli-
pidemia to goals recommended by na-
tionally established guidelines.53,54 Al-
though patients on complex, multiple-
drug regimens encounter financial barri-
ers in purchasing medications, creative
titration, such as prescribing larger doses
of statins to be taken on alternate days,
has been shown to be effective in allevi-
ating cost barriers to patient compliance
while improving CVD risk factors.55

The largest gender and ethnic dis-
parities identified by this analysis were
among women and AA who had the
lowest rates of LDL-c control, with
women receiving the lowest number of
prescriptions for statin medications.
This finding is consistent with other
studies.32,56

These findings suggest that primary
care providers are often under-treating
certain groups of dyslipidemic, hyper-
tensive patients.10,57 The National Cho-
lesterol Education Program (NCEP)
guidelines have been criticized because
of the complexity of the recommended
treatment algorithm.58–60 Furthermore,
because patients with other diagnoses
(in addition to hypertension and dysli-
pidemia) were included in the analysis,
other conditions and medication regi-
mens likely complicated treatment de-
cisions. However, these issues do not ex-
plain the high numbers of dyslipidemic
patients receiving no annual cholesterol
measurement and no anti-lipidemic
medication. Additionally, substantial
numbers of patients at high risk for
CHD had not been prescribed any sta-
tin medications, which have been well
established as the most effective treat-
ment for improving measurements
across the lipid profile.50–52

Some of the differences observed be-
tween racial groups was possibly due to
variance in data collection methods; the
majority of data (78%) came from EMR
download, and the remaining 22% came
from paper cards. However, within each
group, the proportion of paper to EMR
records was similar. Bias introduced by
the differences in data entry was likely
systematic, and the impact on findings
would likely be insignificant. That said,
whether any measurement bias exists and
the amount and direction of any varia-
tion between EMR and reporting cards
should be further studied and accounted
for in future analyses.

While the challenges of bringing
multiple CV risk factors into control are
great and treatment algorithms are com-
plex, these findings clearly indicate op-
portunities for improvement. Primary
care physicians should be more aware of
screening for dyslipidemias, especially
among hypertensive patients and others
at high risk for cardiovascular events.
Furthermore, special attention should be
directed to consistently conducting lipid
screening among younger patients and
women. Barriers to prescribing effective
therapies for lipid disorders need to be
identified and effectively addressed.
Again, particular attention should be
paid to prescribing and managing medi-
cations for younger patients, women,
and minorities who have poorer control
of LDL-c. Treating LDL-c to goal is an
important objective and could be facili-
tated by improving annual measurement
and appropriate pharmacotherapy.

A dynamic medical record audit pro-
gram with effective feedback such as the
Hypertension Initiative of South Caro-
lina, could enhance CV risk factor con-
trol by increasing physician awareness of
and compliance with treatment guide-
lines.17,37–42

AUTHOR CONTRIBUTIONS
Design and concept of study: Hendrix, Riehle,
Egan
Acquisition of data: Hendrix
Data analysis and interpretation: Hendrix, Riehle,
Egan
Manuscript draft: Hendrix, Egan

Statistical expertise: Hendrix, Riehle
Acquisition of funding: Hendrix, Egan
Administrative, technical, or material assistance:
Hendrix, Riehle, Egan
Supervision: Egan

REFERENCES
1. Williams ML, et al. Racial differences in com-

pliance with NCEP-II recommendations for
secondary prevention at a Veteran’s Affairs
medical center. Ethn Dis. 2002;12(1):S1–58–
S1–62.

2. Sharma MD, Pavlik VN. Dyslipidemia in Af-
rican Americans, Hispanics, and Whites with
type 2 diabetes mellitus and hypertension.
Diabetes Obes Metab. 2001;3(1):41–45.

3. Barzilay JI, et al. Baseline characteristics of the
diabetic participants in the Antihypertensive
and Lipid-Lowering Treatment to Prevent
Heart Attack Trial (ALLHAT). Diabetes Care.
2001;24(4):654–658.

4. Kannel WB. Framingham study insights into
hypertensive risk of cardiovascular disease.
Hypertens Res. 1995;18:181–196.

5. Ruland S, et al. Awareness, treatment, and
control of vascular risk factors in African
Americans with stroke. Neurology. 2003;
60(1):64–68.

6. Costa FV. Non-pharmacological treatment of
hypertension in women [review]. J Hypertens.
2002;2:S57-S61.

7. Hajjar I, Kotchen TA. Trends in prevalence,
awareness, treatment, and control of hyper-
tension in the United States, 1988–2000.
JAMA. 2003;290(2):199–206.

8. Silaste ML, et al. Dietary and other non-phar-
macological treatments in patients with drug
treated hypertension and control subjects. J
Intern Med. 2000;247:318–324.

9. Egan BM, Lackland DT. Strategies of cardio-
vascular disease prevention: importance of
public and community health programs. Ethn
Dis. 1998;8:143–154.

10. Clearfield MB. Underidentification and un-
dertreatment of dyslipidemia. J Am Osteopath
Assoc. 2003;103(1, suppl 1):S5-S8.

11. Weir MR, et al. Implications of a health life-
style and medication analysis for improving
hypertension control. Arch Intern Med. 2000;
160:481–490.

12. Hyman DJ, Pavlik VN. Self-reported hyper-
tension treatment practices among primary
care physicians: blood pressure thresholds,
drug choices, and the role of guidelines and
evidence-based medicine. Arch Intern Med.
2000;160:2281–2286.

13. Berlowitz DR, et al. Inadequate management
of blood pressure in a hypertensive popula-
tion. N Engl J Med. 1998;27:1957–1963.

14. Shulman NB, et al. Impact of cost problems
on morbidity in a hypertensive population.
Am J Prev Med. 1991;7:374–378.

15. Meyers DG, Steinle BT. Awareness of consen-
sus preventive medicine guidelines among



16 Ethnicity & Disease, Volume 15, Winter 2005

DIFFERENCES IN TREATMENT AND CONTROL AMONG DYSLIPIDEMIC HYPERTENSIVES - Hendrix et al

primary care physicians. Am J Prev Med.
1997;13:45–50.

16. Cabana MD, Rand CS, Powe NR. Why don’t
physicians follow clinical practice guidelines?
A framework for improvement. JAMA. 1999;
282:1458–1465.

17. Maviglia SM, et al. Using an electronic med-
ical record to identify opportunities to im-
prove compliance with cholesterol guidelines.
J Gen Intern Med. 2001;16(8):531–537.

18. Schrott HG, et al. Adherence to National
Cholesterol Education Program treatment
goals in postmenopausal women with heart
disease: The Heart and Estrogen/Progestin
Replacement Study (HERS). JAMA. 1997;
277(16):1281–1286.

19. Steven ID, et al. South Australian hyperten-
sion survey: general practitioner knowledge
and reported management practices–a cause
for concern? Med J Aust. 1992;156(6):423–
428.

20. Keyserling TC, et al. A randomized con-
trolled trial of a physician-directed treatment
program for low-income patients with high
blood cholesterol: The Southeastern Choles-
terol Project. Arch Fam Med. 1997;6(2).

21. Fretheim A, et al. Rational prescribing in pri-
mary care (RaPP trial): a randomized trial of
a tailored intervention to improve prescribing
of anti-hypertensive and cholesterol-lowering
drugs in general practice. Health Serv Res.
2003;3:5.

22. Basile JN, et al. A statewide primary care ap-
proach to cardiovascular risk factor control in
high-risk diabetic and non-diabetic patients
with hypertension. J Clin Hypertens. 2004;
1(1):18–25.

23. Stone NJ, Van Horn L. Therapeutic lifestyle
change and Adult Treatment Panel III: evi-
dence then and now [review]. Curr Atheroscler
Rep. 2002;4(6):433–443.

24. Jairath N, et al. Effect of a behavioral nursing
intervention on long-term lipid regulation.
Outcomes Manage. 2002;6(1):34–39.

25. Siskind A, et al. The impact of automatic pre-
scription on reducing low-density lipoprotein
cholesterol levels. Effective Clin Pract. 200l;
3(5):240–246.

26. Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of
High Blood Pressure. The sixth report of the
Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of
High Blood Pressure. Arch Intern Med. 1997;
157:2413–2446.

27. Burt VL, et al. Trends in the prevalence,
awareness, treatment, and control of hyper-
tension in the adult US population: data from
the health examination surveys, 1960–1991.
Hypertension. 1995;26:60–69.

28. Lackland DT, Egan BM. The dominant role
of systolic hypertension as a vascular risk fac-
tor: evidence from the Southeast. Am J Med
Sci. 1999;318:365–368.

29. Egan BM, Lackland DT, Basile JN. American
Society of Hypertension regional chapters: le-
veraging the impact of the clinical hyperten-
sion specialist in the local community. Am J
Hypertens. 2002;15:372–379.

30. Lipsy RJ. Effective management of patients
with dyslipidemia [review]. Am J Managed
Care. 2003;9(suppl 2):S39-S58.

31. American Medical Association, Council on
Ethical and Judicial Affairs. Black-White dis-
parities in health care. JAMA. 1990;263(17):
2344–2346.

32. Hendrix KH, Lackland DT, Egan BM. Car-
diovascular risk factor control and treatment
patterns in primary care. Managed Care In-
terface. 2003;16(11):21–26.

33. Safford M, et al. Diparities in use of lipid-
lowering medications among people with type
2 diabetes mellitus. Arch Intern Med. 2003;
163(8):922–928.

34. Rich SE, et al. Effects of age, sex, race, di-
agnosis-related group, and hospital setting on
lipid management in patients with coronary
artery disease. Am J Cardiol. 2000;86(3):328–
330.

35. Owen WF, Szczech LA, Frankenfield DL.
Healthcare system interventions for inequality
in quality: corrective action through evidence-
based medicine. J Natl Med Assoc. 2002;
94(suppl 8):83S–91S.

36. Burroughs VJ, Maxey RW, Levy RA. Racial
and ethnic differences in response to medi-
cines: towards individualized pharmaceutical
treatment [review]. J Natl Med Assoc. 2002;
94(suppl 10):1–26.

37. Trilling JS, Froom J. The urgent need to im-
prove hypertension care [review]. Arch Fam
Med. 2000;9:794–801.

38. Townsend RR, Shulkin DJ, Bernard D. Im-
proved outpatient hypertension control with
disease management guidelines. Am J Hyper-
tens. 1999;12:88.

39. Fretheim A, et al. Rational prescribing in pri-
mary care (RaPP trial): a randomized trial of
a tailored intervention to improve prescribing
of anti-hypertensive and cholesterol-lowering
drugs in general practice. Br Med Coll Health
Serv Res. 2003;3:5.

40. McColl A, et al. Clinical governance in pri-
mary care groups: the feasibility of deriving
evidence-based performance indicators. Qual
Health Care. 2000;9:83.

41. Mahabir D, Guilliford MC. A 4-year evalu-
ation of blood pressure management in Trin-
idad and Tobago. J Hum Hypertens. 1999;13:
455–459.

42. Ornstein SM, et al. The computer-based pa-
tient record as a CQI tool in a family medi-
cine center. J Qual Improv. 1997;23:347–361.

43. Stein EA. The power of statins: aggressive lip-
id lowering [review]. Clin Cardiol. 2003;26(4,
suppl 3):III-25–III-31.

44. Clark LT. Treating dyslipidemia with statins:

the risk-benefit profile [review]. Am Heart J.
2003;145(3):387–396.

45. Brousseau ME. Statins, super-statins, and
cholesterol absorption inhibitors [review].
Drugs. 2003;6(5):458–463.

46. Rader DJ. Therapy to reduce risk of coronary
heart disease [review]. Clin Cardiol. 2003;
26(1):2–8.

47. McKenney JM. Potential nontraditional ap-
plications of statins [review]. Ann Pharma-
cother. 2003;37(7–8):1063–1071.

48. Athyros VG, et al. Treatment with Atorva-
statin to the National Cholesterol Education
Program goal versus ‘usual’ care in secondary
coronary heart disease prevention. The Greek
Atorvastatin and Coronary-heart-disease Eval-
uation (GRAECE) study. Curr Med Res Opin.
2002;18(4):220–228.

49. Jacobs BS, et al. Stroke in the young in the
northern Manhattan stroke study. Stroke.
2002;33(12):2789–2793.

50. Chilton RJ. Lipid and non-lipid benefits of
statins. J Am Osteopath Assoc. 2003;103(7,
suppl 3):S12-S17.

51. Worz CR, Bottorff M. Treating dyslipidemic
patients with lipid-modifying and combina-
tion therapies [review]. Pharmacotherapy.
2003;23(5):625–637.

52. Ginsberg HN, Stalenhoef AF. The metabolic
syndrome: targetting dyslipidemia to reduce
coronary risk [review]. J Cardiovasc Risk.
2003;10(2):121–128.

53. Friday KE. Aggressive lipid management for
cardiovascular prevention: evidence from clin-
ical trials [review]. Exp Biol Med. 2003;
228(7):769–778.

54. Cote MC, et al. Management of hyperlipid-
emia in patients with vascular disease. J Vasc
Nurs. 2003;21(2):63–67.

55. Matalka MS, Ravnan MC, Deedwania PC. Is
alternate daily dosing of atorvastatin effective
in treating patients with hyperlipidemia? The
Alternate Day Versus Daily Dosing of Ator-
vastatin Study (ADDAS). Am Heart J. 2002;
144(4):674–677.

56. Stern MP, et al. Lack of awareness and treat-
ment of hyperlipidemia in type II diabetes in
a community survey. JAMA. 1989;262(3):
360–364.

57. Banks T, Ali N. Coronary care physicians
1994–2000 adherence to 1993 National
Cholesterol Education Program diet and lipid
recommendations. J Natl Med Assoc. 2001;
93(3):87–91.

58. Davidson MH. A look into the future: new
treatment guidelines and a perspective on sta-
tins. Am J Med. 2002;112(suppl 8A):34S–41S.

59. Blum CB. Perspectives: some thoughts on the
Adult Treatment Panel III report. Prev Car-
diol. 2002;5(2):87–89.

60. Broedl UC, Geiss HC, Parhofer KG. Com-
parison of current guidelines for primary pre-
vention of coronary heart disease: risk assess-
ment and lipid-lowering therapy. J Gen Intern
Med. 2003;18(3):190–195.


