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Cardiovascular disease (CVD) is the most com-
mon cause of mortality in the United States
(>950,000 deaths each year).1 According to

1996 estimates, 12 million Americans have coronary
heart disease, with approximately 7 million experi-
encing a myocardial infarction (MI) and more than
6 million having angina pectoris.1 A high proportion

of adults in the United States also have significant
CVD risk factors. It is estimated that 25% to 30% of
adults have hypertension (HTN),2,3 20% have high
serum cholesterol levels,3 and 23.5% smoke ciga-
rettes.4 There is also a significant amount of overlap
in risk factors, with many patients who present with
HTN also having dyslipidemia (DL).5 Most of these
patients go to their primary care physician for health-
care and thus present an opportunity for CVD man-
agement through medication and lifestyle changes.

It is well known that exercising regularly, quit-
ting smoking, and eating a low-fat, high-fiber diet
can significantly reduce the risk of developing
CVD.6-8 Cardiovascular disease can also be pre-
vented by controlling HTN and DL.9-11 Drug proto-
col and behavioral counseling have been shown to
be effective in reducing HTN, DL, and smoking
rates.11-14 These treatments, however, are under-
used in the primary care setting, where only about
half of all patients with HTN receive treatment,
and only 29% are controlled.15 Less than half of all
patients with DL and known CVD undergo annual
lipid testing, 39% take lipid-lowering drugs, and
only 25% are controlled.16,17 Less than half of all
smokers report that their physicians have advised
them to stop smoking.18 Some problems with man-
aging CVD risk factors in the primary care setting
include underuse of effective medications, inade-
quate follow-up, and lack of time for patient edu-
cation and counseling.

Objective: To evaluate the effectiveness of a nurse-based
cardiovascular disease (CVD) risk factor reduction program
among patients at a primary care outpatient clinic.

Study Design: Preintervention and postintervention longitu-
dinal, prospective pilot study to evaluate patients’ achievement
of CVD risk factor reduction.

Patients and Methods: A total of 436 patients at a primary
care clinic in suburban Minneapolis, Minnesota, were enrolled
in 2 years; 286 patients were followed up with additional vis-
its. The nurse intervention included comprehensive CVD risk
assessment, patient education, and counseling. Algorithms
guided the development of individualized care plans based on
laboratory test values, blood pressure readings, tobacco use,
and history of cardiovascular events. Physicians were consult-
ed for serious changes in patients’ medical conditions or for
medication changes. Three measures were compared from
baseline to the end of the program: blood pressure, low-densi-
ty lipoprotein cholesterol levels, and tobacco use.

Results: Statistically significant reductions were achieved
from baseline to the final nurse visit in systolic blood pressure
(from 155.8 to 143.4 mm Hg), diastolic blood pressure (from
94.4 to 84.0 mm Hg), and dyslipidemia (low-density lipopro-
tein cholesterol, from 4.15 to 3.80 mmol/L [from 160 to 147
mg/dL]) (P < .001 for all). Of the 40 tobacco users who partic-
ipated in the program, 12 discontinued use (30%).

Conclusions: This pilot study provides preliminary evidence
of the effectiveness of a nurse-based CVD risk reduction pro-
gram. Further study is needed to target high-risk patients and to
compare results in the nurse intervention group with those in
patients receiving usual care.

(Am J Manag Care 2002;8:543-555)
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Primary CVD intervention seeks to control risk
factors before the occurrence of an adverse event,
such as an MI. Several studies have evaluated nurse-
based primary intervention programs for patients
with CVD risk factors in primary care settings. Two
large British studies, the Family Heart Study19 and
the OXCHECK Study,20 found that nurse interven-
tions in primary prevention programs only modest-
ly reduced coronary risk factors, thus raising the
question of the cost-benefit ratio of a nurse CVD
prevention program. A nurse-based community
CVD primary prevention program conducted in
Maine demonstrated reductions in mortality rates,
but the program depended highly on continuous
high-intensity interventions.21

Other programs have targeted single risk factors
in the primary care setting. A recent meta-analysis22

of nursing interventions for smoking cessation found
a small but significantly positive effect for nursing
interventions, with the greatest effect for hospital-
ized patients and for those with known CVD. In 2
of these studies,23,24 the quit rate in the nurse
intervention approximately doubled that in the
control condition. Other nurse-based programs
have focused on cholesterol and more recently lipid
management and have achieved mixed results in
improving cholesterol levels.25,26

Studies of nurse CVD interventions have demon-
strated greater effectiveness in secondary preven-
tion. For patients who have already experienced a
cardiac event, interventions such as tobacco cessa-
tion, increased physical activity, and improved diet
and medication management can significantly
reduce the likelihood of future cardiac events and
improve long-term survival.14,27,28 In Scotland, a ran-
domized clinical trial29 found that a low-cost nurse
intervention improved blood pressure (BP) manage-
ment, lipid management, physical activity, and diet
but not smoking cessation rates for patients with
CVD. In Canada, 97% of patients recovering from MI
who attended a nurse-based cholesterol clinic had
low-density lipoprotein (LDL) cholesterol levels less
than 3.2 mmol/L (<124 mg/dL) at the end of the pro-
gram compared with 64% at the beginning of the
program.30 In a Swedish study,31 a nurse interven-
tion improved the dietary habits and smoking cessa-
tion rates of patients after MI but did not improve
patients’ physical activity levels. A nurse interven-
tion for hospitalized patients significantly improved
the smoking cessation rate (from 45% to 71%) for
patients after an MI.32 A Canadian nurse-based pro-
gram for patients awaiting coronary artery bypass
graft surgery improved patients’ quality of life and

decreased their length of stay after surgery.33

Secondary prevention nurse intervention studies
in patients with diabetes mellitus have also reported
success. A randomized trial34 comparing glycemic
control in patients with diabetes mellitus receiving a
nurse-coordinated intervention and those assigned
to usual care found that fasting blood sugar levels
were significantly lower in patients in the nurse
group. The same researchers35 also found that more
patients in the nurse intervention group received
lipid-lowering medications than in the usual-care
group and that more patients reported smoking ces-
sation (although subsequently not verified by car-
bon monoxide measurement). Other secondary
prevention studies36-40 with less intense interven-
tions primarily in follow-up care, or those focusing
on a single risk factor, such as DL or tobacco cessa-
tion, found little benefit for their programs.

The results of these studies suggest that the effec-
tiveness of CVD prevention programs may be relat-
ed to program design and intensity. Follow-up care
with additional nurse visits or telephone calls may
be necessary to sustain patients’ behavior changes,
understand patients’ medication needs, and assist
patients in adhering to medications while resuming
an active life.41 The challenge is to implement low-
cost CVD prevention strategies in primary care. In
this article we describe a pilot program of a nurse-
provided CVD risk reduction program in a commu-
nity-based primary care clinic. This program was
developed to determine whether several CVD risk
factors (HTN, DL, and tobacco use) could be sub-
stantially reduced in high-risk patients. The goals of
the program were as follows: (1) to reduce BP to
140/90 mm Hg or less in patients diagnosed as hav-
ing HTN; (2) to lower LDL cholesterol levels to 3.36
mmol/L or less (≤130 mg/dL) in patients at risk for
CVD and to less than 2.59 mmol/L (<100 mg/dL) for
those with established CVD; and (3) to enable
patients who used tobacco to quit. A secondary goal
was to determine the feasibility of this nurse-provid-
ed CVD program in a primary care setting.

. . .  METHODS . . .

The CVD prevention program had its beginnings
as a nurse-based HTN management service at the
Park Nicollet Clinic, a large multispecialty clinic in
suburban Minneapolis, Minnesota.42 A nurse-based
pilot smoking cessation program had also been in
place at this clinic from 1990 to 1993.43 Because
many patients had multiple CVD risk factors, the
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program was expanded in 1997 to a more compre-
hensive nurse-based CVD risk factor management
program. The purpose of the program was to provide
appropriate CVD risk factor education and manage-
ment to patients with 1 or more modifiable risk fac-
tors, including DL, HTN, and tobacco use.

This nurse-based pilot program was implemented
at one geographic site of the Park Nicollet Clinic
(Minnetonka, Minnesota). This site has 6 providers:
3 internal medicine physicians, 2 family practice
physicians, and 1 physician assistant. There were
approximately 10,500 patient visits per year in 1999
and 2000. During those years, 58% of patients were
seen in family practice and 42% were seen in inter-
nal medicine. Approximately 21% of the visits were
covered by Medicare, and 2.9% were covered by
Medicaid and other government programs. Approxi-
mately one third of the remaining visits were cov-
ered by a prepaid managed care plan, and the rest by
private insurance.

Physicians were encouraged to recommend the
nurse CVD clinic to their patients with refractory DL
(LDL cholesterol level >3.36 mmol/L [>130 mg/dL]),
refractory HTN (BP >140/90 mm Hg), and/or tobac-
co use (cigarettes, cigars, pipes, or chewing snuff).
Some patients were referred for only 1 visit if they
just needed education or advice, and others received
recommendations to work with the nurse for a peri-
od of time if more intensive counseling and support
were needed to help them achieve their health
goal(s). All patients 18 years or older who spoke
English and had at least 1 of the health conditions
listed previously were eligible for inclusion. The pro-
gram also included patients with diabetes mellitus
who needed better treatment of coronary risk fac-
tors and patients with established heart disease.
Exclusion criteria were inability to speak English
and severe cognitive impairment. After risk factors
were identified during the physician visit, patients
were advised to make an appointment with the CVD
nurse before leaving the office. Rolling enrollment
took place between October 1997, and November
1999.

The nurse intervention consisted of an initial con-
sult with the patient for comprehensive risk assess-
ment, patient education, and lifestyle counseling
(Figure). The nurse reviewed current laboratory test
values and BP readings and determined which CVD
risk factors were present. Algorithms developed for
the management of HTN, DL, and tobacco use guid-
ed the nurse in formulating an individualized care
plan for each patient. The nurse discussed the rec-
ommended frequency of regular medical tests, pro-

vided instruction on dietary changes, educated
patients about the benefits of aerobic exercise, and
reviewed the importance of medications (eg, lipid-
lowering drugs and antihypertensives) to decrease
the risk of CVD. The CVD nurse was trained in
tobacco cessation counseling, and she offered tele-
phone follow-up care to support the patient attempt-
ing to quit. Physicians were consulted for patients
needing changes in medication or if there was a seri-
ous change in the patient’s condition. Follow-up vis-
its, telephones calls, or both were arranged at the
initial consult. The length of the program for partic-
ipants was variable based on clinical circumstances.
Patients were charged for a level 1 (Current
Procedural Terminology code 99211) visit for each
nurse visit. Sessions with the nurse usually lasted 40
minutes for the initial visit and 20 minutes for each
follow-up visit. The nurse documented patient visits
on paper in the medical chart and in an electronic
database that was not part of the online medical
record system used by clinicians.

Measures
At the first visit with the CVD nurse, information

was gathered on age, body frame size, current med-
ical conditions, medication use, and previous hospi-
talizations. Blood pressure, blood lipid levels, and
tobacco use were assessed during this first visit
(baseline) and at the subsequent follow-up visits.
Blood pressure was measured following the
American Heart Association standards—with the
patient in a seated position, legs uncrossed, and
using the same arm at each visit. At least 2 readings
were taken at every visit after the patient rested. A
mercury sphygmomanometer, measured for cuff
size, was used for BP readings. Patients were con-
sidered to be hypertensive if their systolic BP (SBP)
(first sound) was greater than 140 mm Hg or if their
diastolic BP (DBP) (last sound) was greater than 90
mm Hg. Blood samples for cholesterol measure-
ment were obtained by venipuncture, and choles-
terol was measured using the modified Friedewald
equation (cholesterol–high-density lipoprotein
–triglycerides/5). A diagnosis of DL may involve any
of the following: total cholesterol level greater than
5.17 mmol/L (>200 mg/dL), high-density lipoprotein
cholesterol level less than 0.90 mmol/L (<35 mg/dL),
LDL cholesterol level greater than 3.36 mmol/L
(>130 mg/dL), and triglyceride level greater than
2.26 mmol/L (>200 mg/dL). For the purpose of this
study, DL was defined only as an LDL cholesterol
level of 3.36 mmol/L or greater (≥130 mg/dL) at
baseline. A patient was considered a tobacco user if
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Figure. Flowchart for a Nurse-Based Cardiovascular Disease (CVD) Program: Referral Process 
and Interventions
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2. Elevated Lipid Levels
3. Smoking
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he or she used any type of tobacco (cigarettes, cig-
ars, pipes, or chewing tobacco) at the time of the ini-
tial assessment. Clinical data gathered at each visit
were entered into the CVD Risk Factor Management
System for Windows provided by Bristol Myers
Squibb (Lawrenceville, NJ). Analysis was conducted
based on the change from baseline to the last in-per-
son nurse visit for risk factors needing laboratory
measurements (eg, LDL cholesterol levels and BP) or
to the last patient contact (telephone or in-person)
for patients attempting to quit using tobacco.
Patients with only 1 visit to the nurse intervention
program (n = 150) are not included in this analysis.

Data Analysis
The data were first analyzed by descriptive pro-

cedures (means, medians, ranges, and frequencies)
and were then stratified by number of CVD nurse
contacts: 1 or more than 1. Except to highlight dif-
ferences between patients attending 1 time only and
those returning, analyses only included patients who
had more than 1 nurse visit. The Student t test and
analysis of variance were used to compare the
means of continuous variables, and the Mantel-
Haenszel χ2 test was used to compare categorical
variables. The Wilcoxon signed rank test was used to
compare clinical variables before and after program
participation. Unconditional logistic regression was
used to look for variables related to successful
accomplishment of clinical goals (yes/no), with the
Wald χ2 statistic used to determine statistical signif-
icance. All tests were 2-tailed, and differences were
considered statistically significant at P ≤ .05.
Confidence intervals were set at 95%. All analyses
were done using SAS statistical software (SAS
Institute Inc, Cary, North Carolina).

. . .  RESULTS . . .

A total of 436 patients attended the nurse-based
intervention program between October 15, 1997,
and November 8, 1999. Table 1 shows the distribu-
tion of patients by sex, age, medical conditions, CVD
risk factors, number of visits, and length of time in
the program. Males and females were equally repre-
sented and ranged in age from 16 to 89 years, with a
median age of 57 years. The most common cardio-
vascular risk factor among this patient group was
HTN (35.1%). Forty-three patients attending the pro-
gram had existing heart disease, representing
approximately 11% of the clinic’s total number of
patients with heart disease. Number of patient visits

in the program ranged from 1 to 15. Approximately
one third of the patients (34.4%) did not return to
the nurse intervention program for a second visit
and were subsequently excluded from further analy-
ses. Persons who attended the program only 1 time
were younger (52.4 vs 61.0 years; P < .0001) and
were more likely to be tobacco users (30.7% vs
14.0%; P < .0001) than were people who attended
the program more than once. There were no statisti-
cally significant differences between 1-time atten-
dees and more than 1-time attendees in sex,
incidence of heart disease or diabetes mellitus, or
risk factors for DL or HTN.

For patients who continued in the nurse CVD pro-
gram after the initial assessment (n = 286), length of
participation varied greatly. The mean number of
patient visits was 4.1 (range, 2-15), and the mean
period of those visits was 6.9 months (range, 1 week
to 24 months). Almost one fourth of the patients
(22.7%) stayed in the program for more than a year.

Hypertension
A total of 274 patients were diagnosed as having

HTN (155 with elevated systolic BP only, 20 with
elevated diastolic BP only, and 99 with elevations in
both). Forty-six patients (29.7%) with elevated sys-
tolic BP did not return after the initial visit, and sub-
sequent analyses for this group are reported for the
remaining 208 patients. Mean systolic BPs at base-
line did not differ significantly between patients who
attended only once and those who continued in the
program (150.5 vs 154.1 mm Hg; P = .64). Because
some patients had elevated SBP but not DBP, and
vice versa, changes in BP readings are reported sep-
arately for these 2 measures.

Table 2 shows the characteristics of the 208
patients with SBP greater than 140 mm Hg at base-
line. This condition was significantly more common
in females than in males (60.1% vs 39.9%; P = .0001).
The group mean SBP at baseline was 155.8 mm Hg
(range, 140-204 mm Hg). By the time of the last pro-
gram visit, mean SBP was 143.4 mm Hg, a decrease
of 12.4 mm Hg (P < .0001). The average time in the
program for these hypertensive patients was 210.5
days (range, 7-733 days), with an average of 4.4 vis-
its per patient.

Antihypertensive medication had been pre-
scribed for 68.8% of the patients with elevated SBP
and for 62.3% of patients with high DBP. Factors sig-
nificantly associated with prescriptions for antihy-
pertensive drugs were older age (62.5 vs 57.8 years;
P = .002), established heart disease (90.6% vs 63.4%;
P = .002), and higher mean baseline SBP (157.7
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vs 151.7 mm Hg; P = .0006). Females were some-
what more likely to be prescribed these drugs than
were males (72.9% vs 61.5%; P = .08). Baseline dif-
ferences in DBP between those prescribed vs not
prescribed medications were not significant.

Although decreases in mean BP were statistically
significant, only 89 (42.8%) of 208 patients with ele-
vated SBP brought their values to the normal range

(≤140 mm Hg) by the last program visit (Table 3).
Unconditional logistic analysis showed that the fac-
tors significantly associated with achieving normal
SBP in a multivariate model were younger age (P =
.006) and having a lower baseline SBP (P = .0005).
Pre-scriptions for antihypertensive drugs were mar-
ginally associated with SBP improvements from
baseline to program end (–13.5 mm Hg for users vs

–9.9 mm Hg for
nonusers; P = .066).
There was no statis-
tically significant
difference in return
to normal SBP
between males and
females or between
smokers and non-
smokers at baseline.

Elevated DBP
was present in 93
patients at base-
line, 81 of whom
also had elevated
SBP (Table 2).
Elevated DBP
readings were
equally distributed
between males and
females, but males
had significantly
higher baseline
DBPs than females
(95.3 vs 93.3 mm
Hg; P = .04). The
mean DBP of the
group at baseline
was 94.4 mm Hg
and at the final
program visit was
84.0 mm Hg, a
reduction from
baseline of 10.4
mm Hg (P < .0001).
The average time
in the intervention
program for people
with elevated DBP
was 175.4 days.
There was no sta-
tistically signifi-
cant difference in
the baseline DBP of
patients who
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Table 1. Clinical and Demographic Variables of Patients Referred to Nurse-Based
Cardiovascular Disease Intervention Program 

Patients, No. (%)

Characteristic 1 Visit Only (n =150) > 1 Visit (n = 286) Total (n = 436)

Sex
M 74 (49.3) 131 (45.8) 205 (47.0)
F 76 (50.7) 155 (54.2) 231 (53.0)

Age at first visit, y
< 30 10 (6.6) 2 (0.7) 12  (2.8)
30-39 16 (10.7) 10 (3.5) 26  (6.0)
40-49 31 (20.7) 41 (14.3) 72  (16.5)
50-59 52 (34.7) 77 (26.9) 129  (29.6)
60-69 22 (14.7) 70 (24.5) 92  (21.1)
70-79 18 (12.0) 71 (24.8) 89  (20.4)
≥80 1 (0.7) 15 (5.2) 16  (3.7)

Age, y
Mean 52.4 61.0 58.0
Median 53 61 57

Medical conditions at baseline
Obesity 28 (18.7) 75 (26.2) 103  (23.6)
Tobacco use 46 (30.7) 40 (14.0) 86  (19.7)
Diabetes mellitus 13 (8.7) 3 5(12.2) 48  (11.0)
Heart disease* 11 (7.3) 32 (11.2) 43  (9.9)

CVD risk factors
Hypertension only 19 (12.7) 134 (46.8) 153  (35.1)
Hyperlipidemia only 32 (21.3) 28 (9.8) 60  (13.8)
Hypertension and hyperlipidemia 25 (16.7) 57 (19.9) 82  (18.8)
Smoking only 24 (16.0) 6 (2.1) 30  (6.9)
Other combinations of risk factors 50 (33.3) 61 (21.3) 111  (25.5)

Visits, mean, No. 1.0 4.1 3.0

Length of time in program, mo
< 1 NA 57 (19.9) NA
1-3 NA 58 (20.3) NA
>3-6 NA 47 (16.4) NA
>6-9 NA 36 (12.6) NA
>9-12 NA 23 (8.0) NA
> 12 NA 65 (22.7) NA
Mean NA 6.9 NA

CVD = cardiovascular disease; NA = not applicable.
*Includes diagnoses of myocardial infarction, congestive heart failure, angina pectoris, status after coro-
nary artery bypass graft, and coronary atherosclerosis.



attended the intervention program once vs more
than once (91.6 vs 93.3 mm Hg; P = .06).

A total of 75 (81%) of 93 patients with elevated
DBP brought their levels to normal (≤90 mm Hg) by
the time of their last program visit (Table 3). The
only variable significantly associated with reaching
this goal was a lower baseline DBP (P = .02). Having
been prescribed antihypertensive drugs resulted in a
marginally significant difference in DBP decline over
the course of the program (11.4 vs 8.5 mm Hg; P =
.065). Patient age, sex, length of time in the pro-
gram, and tobacco use status at baseline were not
significant predictors.

Table 4 shows changes in clinical variables strat-
ified by length of time in the intervention program.
Changes in both SBP and DBP seemed to take place

quickly: patients attending the program for only 1 to
3 months experienced almost as dramatic a change
in BP as did patients who attended for a year or
more. On the other hand, there was a linear rela-
tionship between ending SBP and length of time in
the program (P = .006 for trend). On average, it took
patients 6 months or more to reach a normal SBP
(140 mm Hg).

Dyslipidemia
A diagnosis of DL was made on the basis of an

LDL cholesterol level of 3.36 mmol/L or greater
(≥130 mg/dL) at baseline. A total of 175 patients
were diagnosed as having DL, but only the 104
(59.4%) who attended the program for more than 1
visit are included in the analysis. Patients who
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Table 2. Systolic and Diastolic Blood Pressure (BP) by Sex and Medication Use in Hypertensive Patients

Sex Medication*

Systolic Blood Pressure

Males Females P Yes No P Total
(n = 83) (n = 125) (M vs F) (n = 143) (n = 65) (Yes vs No) (n=208)

Characteristic

Age at baseline, y 64.4 (10.3) 63.1 (12.3) .40 64.9 (11.5) 60.7 (11.1) .01 63.6

Systolic BP, mm Hg
Baseline 154.1 (13.0) 157.0 (12.2) .11 157.7 (13.2) 151.7 (10.1) .0006 155.8
Last visit 141.5 (12.5) 144.7 (12.9) .08 144.2 (13.4) 141.8 (11.3) .22 143.4
Change (baseline to -12.6 (13.9)† -12.3 (12.7)† .87 -13.5 (13.1)† -9.9 (13.1)† .07 -112.4†

last visit)

Diastolic Blood Pressure

Males Females P Yes No P Total
(n = 49) (n = 44) (M vs F) (n = 58) (n = 35) (Yes vs No) (n=93)

Age at baseline, y 57.6 (12.2) 55.0 (11.8) .30 57.8 (12.2) 54.0 (11.6) .14 56.4
Diastolic BP, mm Hg

Baseline 95.3 (5.6) 93.3 (3.7) .04 94.8 (5.2) 93.6 (4.2) .26 94.4
Last visit 85.0 (6.7) 83.0 (6.2) .15 83.4 (6.0) 85.1 (7.4) .21 84.0 
Change (baseline to -10.3 (8.6)† -10.3 (6.8)† .98 -11.4 (7.1)† -8.5 (8.6)† .07 -10.4†

last visit)

Data are given as mean (SD).
*Antihypertensive medications, including diuretics, β-adrenergic blocking agents, calcium channel blockers, angiotensin-converting
enzyme inhibitors, angiotension II receptor blockers, and combinations of the above.
†Change in BP from baseline to last visit significant at P < .0001.



attended the program only once were younger (54.0
vs 61.1 years; P = .0002) and had higher mean LDL
cholesterol levels (4.38 vs 4.15 mmol/L [169 vs 160
mg/dL]; P = .05) than patients who returned for
additional visits. There was no difference in atten-
dance rates by sex or tobacco usage.

Characteristics of patients with DL are shown in
Table 5. Females made up 53% of the patient group
and tended to be older than males (63.0 vs 59.0
years; P = .11). The mean LDL cholesterol level at
the time of the last program visit was 0.23 mmol/L
(9.3 mg/dL) higher in females than males, a differ-
ence that approached statistical significance (P =
.08). Female patients decreased their LDL choles-
terol levels a mean of 0.32 mmol/L (12 mg/dL) from
baseline, whereas males dropped their levels an
average of 0.24 mmol/L (15 mg/dL). Both decreases
are statistically significant (P < .0001). As a whole,
patients with DL dropped their LDL cholesterol lev-
els over the course of the program from 4.15 to 3.80
mmol/L (160 to 147 mg/dL) (P < .0001).

About one third (34.6%) of the patients with DL
attending the nurse program more than once had
been prescribed lipid-lowering medications by the
physician. These patients had significantly lower
LDL cholesterol levels at the time of the last clinic
visit than patients who had not been prescribed
these medications (3.41 vs 4.00 mmol/L [132 vs 155
mg/dL]; P <.0001).

Dyslipidemic patients attended the intervention
program for an average of 202.0 days (range, 5-728
days). Patients made an average of 3.9 visits during
this period. Table 4 shows that dyslipidemic patients
had lower LDL cholesterol levels at the last program
visit if they remained in the program for longer than
3 months.

Although statistically significant decreases in
LDL cholesterol levels were realized by patients
with DL, the number of patients who actually
achieved a normal LDL cholesterol level (≤3.36
mmol/L [≤130 mg/dL]) by the time of the last pro-
gram visit was low: only 20 (19.2%) of 104 patients
(Table 3). Factors significantly associated with
achieving a normal LDL cholesterol level were
lipid-lowering medication therapy and longer time
in the intervention program (P = .009) (Table 3).
Sex, tobacco use, and age had no relationship to
final LDL cholesterol status.

Tobacco Cessation
A total of 86 patients were identified as tobacco

users (Table 1) and attended a baseline in-person
visit with the cardiovascular nurse. Further tobacco
cessation counseling was done over the telephone,
and only 40 tobacco users (46.5%) participated.
Patients who did not continue after the baseline visit
were younger (46.2 vs 58.8 years; P < .0001) and
were more likely to be male (P = .0007). Analyses
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Table 3. Number of Patients Achieving Clinical Goal and Variables Associated With Goal Achievement

Patients Achieving Variables
Goal by Program End, Significantly Associated

Condition Patients, No.* Program Goal No. (%) With Goal Achievement

Hypertension, systolic 208 Systolic BP ≤ 140 mm Hg 89 (42.8) Younger age (P = .006)
(systolic BP >140 mm Hg) Lower baseline systolic BP (P = .0005)

Hypertension, diastolic 93 Diastolic BP ≤ 90mm Hg 75 (80.7) Lower baseline diastolic BP (P = .02)
(diastolic BP >90 mm Hg)

Hypertension, systolic and 220 Systolic BP ≤ 140 mm Hg and 85 (38.6) Lower baseline systolic BP (P = .001)
diastolic (BP >140/90 mm Hg) diastolic BP ≤ 90 mm Hg

Hyperlipidemia (LDL 104 LDL cholesterol ≤ 3.36 mmol/L 20 (19.2) Length of time in program (P = .009)
cholesterol >3.36 mmol/L (≤130 mg/dL) Lipid-lowering medications (P
<.0001)
[>130 mg/dL])

BP = blood pressure; LDL = low-density lipoprotein.
*Includes only those who returned to the clinic 1 or more times after the baseline visit.



are shown for the 40 tobacco users who attended the
intervention program more than once (Table 6).

Sixteen tobacco users (40%) were male. Mean age
of the group was 58.8 years (range, 39-86 years),
with males being younger than females (56.9 vs 60.1
years). The average length of time in the program
was 5.2 months (range, 1 week to 24.4 months),
with a mean of 4.0 contacts with the intervention
nurse.

Twelve (30%) of the 40 tobacco users quit smok-
ing during the intervention—31% of the males and
29% of the females. Quitters were younger than non-
quitters (55.8 vs 60.1 years). Participants who quit
using tobacco tended to stay in the intervention pro-
gram longer than nonquitters (6.4 vs 4.7 months)
and had a slightly higher mean number of contacts
(4.5 vs 3.8). Neither of these differences reached sta-
tistical significance, but this could be attributed to

the small number of patients in the group.
The nurse CVD program operated for 24 months.

Because the nurse’s salary and benefits were greater
than the revenues brought in by the nurse visits, the
program as designed was not cost effective. Con-
sequently, in November 1999, the program was dis-
continued as part of a system-wide cost-cutting
effort of all noncritical programs that could not show
a positive operating margin. Patients who were still
in the program at that time were advised to contin-
ue the intervention strategies and to return to their
primary care provider for follow-up.

. . .  DISCUSSION . . .

Drug treatments and counseling strategies neces-
sary to improve cardiac risk factors are well estab-
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Table 4. Changes in Clinical Variables by Length of Time in the Intervention Program

Time in Program, mo Patients, No. Baseline SBP, mm Hg Ending SBP, mm Hg SBP Change, mm Hg* P

Elevated Systolic Blood Pressure
1 to < 3 79 155.5 145.1 -10.4 <.0001
3 to < 6 35 157.9 146.6 -11.3 <.0001
6 to < 12 45 156.4 140.6 -15.8 <.0001
≥ 12 46 154.0 140.9 -13.0 <.0001

Time in Program, mo Patients, No. Baseline DBP, mm Hg Ending DBP, mm Hg DBP Change, mm Hg P

Elevated Diastolic Blood Pressure
1 to < 3 36 93.9 85.6 -8.3 <.0001
3 to < 6 13 97.5 84.4 -13.1 .0013
6 to < 12 21 93.3 81.1 -12.1 <.0001
≥ 12 23 94.3 83.9 -10.3 <.0001

Baseline LDL, Ending LDL, LDL Change,
Time in Program, mo Patients, No. mmol/L (mg/dL) mmol/L (mg/dL) mmol/L (mg/dL) P

Elevated Low-Density Lipoprotein (LDL) Cholesterol Levels
1 to < 3 44 4.11 (158.8) 3.97 (153.4) -0.14 (-5.4) .05
3 to < 6 15 4.11 (159.1) 3.68 (142.3) -0.43 (-16.8) .02
6 to < 12 24 4.25 (164.3) 3.69 (142.6) -0.56 (-21.7) .002
≥ 12 21 4.08 (157.6) 3.62 (139.8) -0.46 (-17.8) .02

Time in Program, mo Patients, No. Quitters, No. (%)

1 to < 3 20 7 (35)
3 to < 6 6 1 (17)
6 to < 12 10 2 (20)
≥ 12 4 2 (50)
Total 40 12 (30)

*P = .006 for trend in BP reduction over time.
SBP = systolic blood pressure; DBP = diastolic blood pressure; LDL = low density lipoprotein.



lished, but implementing
these strategies in a pri-
mary care medical prac-
tice to prevent coronary
disease is a challenge.
Clinical trials (eg,
Campbell et al29 in Scot-
land) and observational
studies (eg, Baillargeon et
al30 in Canada) have
shown that a nurse-led
program can impact car-
diac risk factor reduction
in patients with CVD.
Using a similar strategy
in an American commu-
nity-based practice, we
found that cardiac risk
factors (HTN, DL, and
tobacco use) decreased
significantly in patients
participating in a nurse-
led program.

An important strength
of this intervention was
that the CVD nurse in
our study was well inte-
grated into the practice.
The CVD nurse was part
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Table 5. LDL Cholesterol Levels by Sex and Medication Status in Participants with Dyslipidemia* 

Sex Medication†

Males Females P Yes No P Total
Characteristic (n = 49) (n = 55) (M vs F) (n = 36) (n = 68) (Yes vs No) (n = 104)

Age at baseline, y 59.0  (12.7) 63.0 (12.5) .11 61.2 (10.0) 61.1 (14.0) .99 61.1
LDL cholesterol level, 

mmol/L (mg/dL)
Baseline 3.92 (0.55) 4.23 (0.75) .19 4.28 (0.74) 4.08 (0.62) .14 4.15 [160.4]

[156.9 (21.4)] [163.5 (29.0)] [165.5 (28.7)] [157.7 (23.9)]

Last visit 3.68 (0.63) 3.91 (0.74) .08 3.40 (0.74) 4.00 (0.58) <.0001 3.80 [146.8]
[141.9 (24.3)] [151.2 (28.8)] [131.7 (28.5)] [154.8 (22.5)]

Change (baseline -0.24 (0.64) -0.32 (0.70) .60 -0.87 (0.76) -0.08 (0.41) <.0001 -0.35 [-13.6]‡

to last visit) [-15.0 (24.9)]‡ [-12.3 (27.1)]§ -33.8 (29.4)‡ [-2.9 (15.9)]

Data are given as mean (SD). 
LDL = low-density lipoprotein.
* LDL cholesterol > 3.36 mmol/l (>130 mg/dL).
†Lipid-lowering drugs, such as statins.
‡Change in LDL level from baseline to last visit significant at P < .0001.
§Change in LDL level from baseline to last visit significant at P < .001.

Table 6. Characteristics of Smokers in the Nurse Cardiovascular Disease
Intervention Program

Smokers, No. (%)

Did Not
Characteristic Quit (n = 12) Quit (n = 28) Total (n = 40)

Sex

M 5 (42) 11 (39) 16

F 7 (58) 17 (61) 24

Age group at baseline, y

30-39 1 (8) 0 1

40-49 2 (17) 5 (18) 7

50-59 4 (33) 10 (36) 14

60-69 5 (42) 7 (25) 12

70-79 0 4 (14) 4

80+ 0 2 (7) 2

Mean age, y 55.8 60.1 58.8

Mean time enrolled in program, mo 6.4 4.7 5.2

No. of clinic visits, mean 4.5 3.8 4.0



of the practice team; informal consultation between
the CVD nurse and the physicians and other staff
members occurred daily. Every physician in the
practice referred many patients to the program, and
patients readily accepted counseling from a nurse.
Physicians found that the CVD nurse program was
extremely useful in addressing some of the prob-
lems commonly encountered in primary care prac-
tice—patient underuse of drug therapy, lack of time
for behavioral counseling or follow-up, and inade-
quate time to fully provide education and advice on
CVD risk reduction. The physicians in the practice
emphasized the usefulness of this program to their
patients with CVD risk factors and found that most
patients were receptive to the program. One
method to further integrate the CVD nurse into the
practice would be to make the CVD nurse notes
part of the online medical record system used by
clinicians. This would help with continuity of care
and would allow reinforcement by the physician of
clinical goals set between the patient and the nurse.

The major limitation of this study is that there
was no control group with which to compare results.
Improvements in HTN, DL, and tobacco use could
have arisen from prescription medication use or
from changes in patient behavior after being
informed by the physician of his or her abnormal
laboratory test results. Although changes in CVD
risk factors were statistically significant, without a
comparison group, it is not possible to uncondition-
ally attribute change to the nurse-led program.
However, the positive changes in clinical variables in
patients in this nurse intervention program are con-
sistent with those reported in the literature.29-41 In
these studies, positive health changes were attrib-
uted to the nurse’s role in monitoring health status,
facilitating referrals for new or continued problems,
encouraging behavioral changes, and emphasizing
compliance with medication regimens.

Also supporting the attribution of success to the
nurse-based program is the fact that the improve-
ments in BP and tobacco use noted in this study are
considerably higher than those reported in the liter-
ature for the primary care setting. Whereas 29% of
patients with HTN are reported to be controlled,15 in
the current study, 38.6% of patients achieved nor-
mal readings in both SBP and DBP. Tobacco cessa-
tion rates without intervention average 7%
annually,13 whereas, in the present study, 30% of
smokers who made more than 1 contact with the
nurse quit smoking. The percentage of patients
whose LDL cholesterol levels were brought into the
normal range of ≤3.36 mmol/L (≤130 mg/dL) was

19.2%, which is similar to the reported value of 25%
among cardiac patients in another intervention
study.16 However, despite a relatively small percent-
age of patients reaching the desired threshold level,
decreases in LDL cholesterol levels were statistical-
ly and clinically significant (–0.35 mmol/L [–13.6
mg/dL]). The inclusion of a control group of usual-
care patients would help to establish the effective-
ness of the nurse intervention program, but the
present study was a pilot designed to assess the fea-
sibility of the program and to measure patient
changes in CVD risk status.

Self-selection bias could also partially account for
the improvements noted in this study. Patients who
agreed to schedule visits with the nurse may have
been more motivated to change their behaviors to
modify their cardiac risks than those who did not. In
this case, it is difficult to differentiate changes
resulting from the program and changes resulting
from patient motivation.

Another limitation of the study was the inability
to ascertain the effectiveness of the program for
patients who had only 1 visit. Because no follow-up
measurements were available to compare with those
taken at baseline, we could not determine if 1 visit
alone might have helped patients achieve their clin-
ical goals over time. Similarly, it is not possible from
the database to differentiate “dropouts” (those who
were advised to return for additional visits but who
did not follow through) from those who were advised
by their physician that 1 visit would be sufficient for
their needs. Better documentation of the reasons for
1-time visits would be helpful.

Two types of data that could have strengthened
this study were not gathered: information on patient
quality of life and physician satisfaction with the
program. Patient quality of life may well have
improved owing to the continuing support of the
nurse and help with medication questions or
adverse effects. Physician acceptance of the pro-
gram was not measured directly with surveys or
questionnaires but rather was done informally by
comments and by noting that all of the physicians
were making referrals to the nurse. No projection of
expected patient numbers was made at the outset of
the program, making it difficult to later assess
whether the program had had a successful “cap-
ture.” A more systematic, objective approach to
testing physician acceptance would have made it
easier to determine whether our secondary goal in
this program (determining feasibility) was met.

A disappointment of this pilot study was the rel-
atively low participation rates among patients with
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established CVD. Only 10% of patients (n = 43)
attending the nurse CVD program had actual CVD
(rather than CVD risk factors only), and it was this
group that was expected to benefit the most from
the program. An audit of clinic records showed
that these 43 patients represent approximately
11.1% of the 1999 clinic patients with existing
CVD, so it is obvious that most patients with CVD
did not attend the program. Because most of these
patients would be in the older age range, repre-
senting a higher risk group, both in terms of
adverse events and healthcare costs, attracting
them to the program would have been advanta-
geous. Mailings to remind patients with coronary
disease and their physicians about the CVD pro-
gram might have resulted in greater participation
by these target patients. In the study by Feder et
al,37 postal prompts to patients who survived a
coronary event increased consultation rates but
did not improve physician treatment or behavior.
A CVD registry has recently been established in
the practice and will probably increase the focus
on treatment of patients with CVD.

The low participation rate of tobacco users was
another disappointment, especially given the high
quit rate (30%) among users who did enroll. It may
be more difficult, however, to attract tobacco users
to a CVD prevention clinic than persons with HTN or
hyperlipidemia. The fact that many patients using
tobacco had other CVD risk factors that plugged
them into the program was a plus: tobacco use could
be addressed along with HTN or DL.

Reimbursement for the nurse visits was inade-
quate to cover the expense of the program, and com-
pensation was not available for telephone calls. This
made the program expenses unacceptable to the
medical organization, and, as a result, the program
was discontinued. Some changes in the program
might have improved the financial results, making
the program more feasible. First, changes in the
nurse’s duties could have improved efficiency.
Because this was a pilot study and the data were
needed for evaluation, the nurse had to document
her work in duplicate (paper record and electronic
database). The CVD nurse was also required to
attend meetings at another site to train other nurs-
es—an important task, but an additional expense.
Furthermore, the nurse could have provided care
that was done by the more highly paid physicians,
such as calling patients with laboratory test results
and managing prescription refills. If these services
were conducted by the nurse and included in the
financial analysis, it may have improved financial

feasibility. More extensive financial analysis would
be useful, but it was beyond the scope of this study.

More rigorous studies of nurse-based interven-
tions are needed if we are to better understand how
to improve the provision of CVD prevention services
in primary care. Our results suggest that a nurse
CVD program merits further consideration, especial-
ly in light of a recent study44 that demonstrated poor
secondary control of cardiovascular risk factors
among a high percentage of survivors of cardiovas-
cular events. More effort should be focused on
patients with existing CVD because secondary pre-
vention is highly effective in reducing CVD mortali-
ty and morbidity rates.44 The present study provides
preliminary evidence of effectiveness, but similar
projects in the future might be more successful by
making 3 changes: (1) instituting methods to attract
more patients with heart disease, (2) marketing the
program directly to patients as well as to clinicians,
and (3) making the program more financially feasi-
ble in a fee-for-service environment.

A future randomized trial for CVD patients is
planned, using a similar nurse specialist intervention,
including American Society of Anesthesiolo-gists
management, but this time using a control group of
patients receiving usual care. A CVD registry will be
used to actively recruit high-risk patients rather than
relying on the healthcare providers for referrals.
Given the prevalence of CVD in the population, it is
essential to incorporate strategies in primary prac-
tice to help patients control their risk factors,
and a nurse-based program may be the most effec-
tive method of achieving this goal.
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