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Abstract
Purpose: This study reports the results of initial statewide 
health screenings of the Badger Heart Program (BHP), 
which aims to increase the cardiovascular health aware-
ness and health status of women living in Wisconsin.

Methods: In May 2004, the BHP provided cardiovascu-
lar disease risk screenings to women in 4 geographic areas 
throughout Wisconsin. Screening participants were in-
formed of their results and counseled on issues concerning 
diet, exercise, smoking cessation, medications, and/or vis-
iting their primary health care professional. Data collected 
included total cholesterol, high-density lipoproteins, low-
density lipoproteins (LDL), triglycerides, blood pressure 
(BP), blood glucose measurements, height and weight, 
along with a brief survey of medical history, family his-
tory, smoking status, and current medication use. After 
the screening, participants were asked to volunteer for an 
opt-in 6-month educational program. 

Results: A total of 318 women participated. The ma-
jority screened were Caucasian (95.9%) with an aver-
age age of 58 years (standard deviation [SD] = 13.2). 
Participants’ blood pressure and LDL goals were de-
termined from the risk profile assessment. According 
to national guidelines, an optimal blood pressure goal 
of <140/90 was recommended for the majority of the 
participants (294 [92.5%]), while an optimal blood 

pressure goal of <120/80 was recommended for only 
24 (7.5%) participants. An optimal LDL value <100 
was recommended for 48 (15.4%) participants, an LDL 
goal of <130 was recommended for 106 (33.3%), and an 
LDL goal of less than <160 was recommended for 157 
(50.5%) participants. Of screened participants, 35% 
were not at BP goal, 32.4% were not at LDL goal, and 
53.5% were not at both goals. 

Conclusion: While the number of participants who were 
at BP and/or LDL goal is higher than what is generally 
reported in the literature, there is still opportunity for 
significant improvement. A follow-up analysis includ-
ing re-screening of individuals aimed at measuring the 
improvements in CVD profile post educational inter-
ventions will occur in November. 

Introduction
Heart disease and stroke are the first and third leading 
causes of death, respectively, among American women.1 
Overall, cardiovascular disease (CVD) claims the lives 
of more than 500,000 women each year in the United 
States, equating to 41.3% of all female deaths, which is 
greater than all types of cancers combined.2 Coronary 
artery disease (CAD) accounts for the majority of CVD 
deaths in women, disproportionately afflicting racial 
and ethnic minorities and is a prime target for preven-
tion.1 Because CAD is often fatal, and because nearly 
two-thirds of women who die suddenly have no previ-
ously recognized symptoms, it is essential to prevent 
CAD.1 Additionally, in the wake of reports resulting 
from the Women’s Health Initiative and the Heart and 
Estrogen/Progestin Replacement Study (HERS), which 
unexpectedly showed that combination hormone ther-
apy was associated with adverse CVD effects, there is 
a heightened need to critically review and document 
strategies to prevent CVD in women.3-5
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Despite the prevalence and severity of CVD among 
women, there is a lack of awareness regarding the disease. 
A national survey conducted in 1997 by the American 
Heart Association (AHA) showed that only 7% of 
women perceived CVD to be their greatest health threat 
and less than one-third knew it was the leading cause of 
death for American women.6 Since completion of the 
survey, several organizations, including the AHA and the 
Wisconsin Women’s Health Foundation, have undergone 
education campaigns aiming to raise awareness about 
CVD risk and prevalence in women. A follow-up survey 
conducted in 2003 showed significant improvement, with 
13% of respondents citing CVD as their greatest health 
risk and 46% identifying it as the leading cause of death 
for women.7 Although awareness about CVD in women 
has increased in the last 6 years, a significant gap between 
perceived and actual risk of CVD remains. 

This gap in knowledge points to the importance of 
improving awareness through campaigns targeted at 
women. A recent publication of the AHA identified 
clinical recommendations for prevention and treating 
CVD specific to women.8 These clinical recommenda-
tions include:

Lifestyle Interventions
•	 Cigarette Smoking—Consistently encourage women 

not to smoke and to avoid environmental tobacco.
•	 Physical Activity—Consistently encourage women 

to undertake a minimum of 30 minutes of moderate-
intensity physical activity on most to all days of the 
week.

•	 Cardiac Rehabilitation—Women with recent acute 
coronary syndrome or coronary intervention or an-
gina should participate in a comprehensive risk-re-
duction regimen.

•	 Heart-Healthy Diet—Consistently encourage an 
overall healthy eating pattern including a variety of 
fruits, vegetables, grains, low-fat or non-fat dairy 
products, fish, legumes, and sources of protein low 
in saturated fat.

•	 Weight Maintenance/Reduction—Consistently en-
courage weight maintenance/reduction through an 
appropriate balance of physical activity, caloric in-
take, and formal behavioral programs.

•	 Psychosocial Factors—Women with CVD should be 
evaluated for depression and referred/treated when 
indicated.

Major Risk Factor Interventions
•	 Blood Pressure (Lifestyle)—Encourage an optimal 

blood pressure of <120/80 mm Hg through lifestyle 
modification approaches.

•	 Blood Pressure (Drugs)—Pharmacotherapy is in-
dicated when blood pressure is >140/90 mmHg. 
Thiazide diuretics should be used first line unless 
contraindicated or past treatment failure.

•	 Lipids (Lipoproteins)—Optimal levels of lipids and 
lipoproteins in women (LDL-C <100 mg/dL, HDL-
C >50 mg/dL, triglycerides <150 mg/dL and non-
HDL-C <130 mg/dL) should be encouraged through 
lifestyle approaches.

•	 Lipids (Diet Therapy)—In high-risk women or when 
LDL-C is elevated, saturated fat, cholesterol, and 
trans fatty acid intake should be reduced.

•	 Lipids (Pharmacotherapy)—Initiate LDL-C lower-
ing therapy simultaneously with lifestyle therapy in 
high-risk women with LDL-C >100 mg/dL and ini-
tiate statin therapy with a goal of LDL-C <100 mg/
dL unless contraindicated.
The Wisconsin Women’s Health Foundation’s Badger 

Heart Program has been developed based on these clinical 
recommendations. The Badger Heart Program is designed 
to not only raise awareness about the severity and preva-
lence of CVD among women, but also to prevent future 
CVD by providing community-based interventions. 

The purpose of this study was to increase the cardio-
vascular health awareness of women in Wisconsin. After 
screenings were completed, women were asked to par-
ticipate in a 6-month intervention program consisting of 
health education, diet, exercise, healthy living, depression 
awareness, and stress reduction. This manuscript ana-
lyzes the results of the baseline screening.

Methods
The Institutional Review Board (IRB) at Ministry 
Health Care approved this study. In May 2004, the 
Wisconsin Women’s Health Foundation provided 4 
site-specific screenings to women located in northern 
Wisconsin at Wausau, Stevens Point, Tomahawk, and 
Rhinelander. These screenings offered cholesterol level, 
blood glucose, and blood pressure checks free of charge 
to women who signed a consent form. All screening par-
ticipants were informed of their results and counseled 
by a member of the Ministry Heart Care Screen Team 
(a registered nurse or a dietitian). This health counseling 
included advice about diet, exercise, smoking cessation, 
and/or visiting their primary health care professional. 

Data collected at the screening events included total 
cholesterol, high-density lipoproteins (HDL), low-den-
sity lipoproteins (LDL), triglycerides, blood pressure, 
blood glucose level, height, and weight, along with a 
brief survey of medical history, family history, smok-
ing status, and current medications. Patients were clas-
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sified as being either at goal or not at goal according to 
the Joint National Committee (JNC) VII and National 
Cholesterol Education Program (NCEP) guidelines. 
Body Mass Index (BMI) was also calculated based on 
the subject’s height and weight. 

Determination of LDL goal
From the data collected, each subject’s LDL goal was 
determined. Risk assessment was based on the Adult 
Treatment Panel (ATP) III guidelines. For individuals 
with 2 or more risk factors, a 10-year risk assessment 
was carried out with the Framingham’s scoring card. 
Major risk factors included the following: 
•	 Cigarette smoking
•	 Hypertension (BP >140/90 mm Hg or on an antihy-

pertensive agent)
•	 Low HDL (<40 mg/dl) (HDL >60 mg/dl confers a 

negative risk factor; its presence removes 1 risk factor 
from the total count.)

•	 Family history of premature CHD (CHD in male 
first-degree relative <55 years of age, CHD in female 
first-degree relative <65 years of age) 

•	 Age (men >45 years, women >55 years)

Recommended LDL goal
For subjects with >2 risk factors, a 10-year CHD risk 
was calculated based on Framingham’s scorecard to de-
termine goal. 
•	 Subject with 0 to 1 risk factors LDL goal <160
•	 Subjects with >2 risk factors (10-year risk >20%) 

LDL goal <130
•	 CHD or CHD risk equivalent (10-year risk >20%) 

LDL goal <100

JNC-VII Blood Pressure Goals
Patients were considered at goal if they had a blood 
pressure reading corresponding to the following: 
•	 Blood pressure >140/90 mg Hg
•	 Blood pressure >130/80 for patients with diabetes or 

chronic kidney disease.
In order to ascertain the percent of subjects whose 

cardiovascular risk assessment could be changed, modi-
fiable risk factors were evaluated. Modifiable risk fac-
tors were assessed in the baseline survey, and were de-
fined as follows: 
•	 Hypertension: systolic or diastolic blood pressure 

>140/90, or a self report blood pressure
•	 Hyperlipidemia: total serum cholesterol levels >240 

mg/dl.
•	 Overweight: BMI (weight [in kg]/height[in m]2) >25
•	 Diabetes: self report of diabetes or taking any anti-

diabetic medication
•	 Current smoking

Results 
A total of 318 women were screened. The majority of 
women screened were Caucasian (95.9%) with an average 
age of 58 years (SD=13.2). Results for women participat-
ing in the screening can be seen in Table 1. Participants’ 
blood pressure and LDL goal were determined from 
the risk profile assessment. An optimal blood pressure 
goal of <140/90 was recommended for the majority of 
the participants (294 [92.5%]), while an optimal blood 
pressure goal of <120/80 was recommended for only 24 
(7.5%) participants. An optimal LDL value of <100 was 
recommended for 48 (15.4%) participants, a goal of <130 
was recommended for 106 (33.3%), and a goal of <160 
was recommended for 157 (50.5%) participants. Thirty-
five percent of screened participants were not at BP goal, 
32.4% were not at LDL goal and 53.5% were not at ei-
ther goal. The number of participants at blood pressure 
goal, cholesterol goal (based on LDL), and both goals 
can be seen in Figure 1. 

The number of participants with respect to modi-
fiable risk factors can be seen in Table 2. In addition, 
classification of hypertension per JNC-VII was desig-
nated for each subject (Table 3). Among participants 
who were classified with high blood pressure, 26.4% 
were also overweight, 7.9% were classified as having 
high cholesterol, and 7.2% had 3 or more risk factors. 
Table 4 summarizes additional risk factors for partici-
pants. Each woman’s level of activity was noted (Figure 
2) indicating that 68% of women participated in mod-
erate activity. Among women who reported height 
and weight (n=309), BMI calculations indicated that 
5 (1.6%) were underweight, 93 (30.1%) were of ideal 
weight, 105 (34.0%) were overweight, and 106 (34.3%) 
were obese. 

Discussion
Hypertension is a well-established risk factor for CVD. 
For both men and women ages 40-69, increments of 20 
mmHg in SBP or 10 mmHg of DBP increase the risk of 
death from ishcemic heart disease and from other vascu-
lar disease more than 2-fold.9 In this study, the average 
SBP and DBP was 132/80; however, when subjects were 
stratified into JNC-VII classifications, 35% of screened 
subjects were categorized at having either stage 1 or 
stage 2 hypertension. This rate is high considering a 
prevalence study by Greenlund et al that found an aver-
age hypertension rate of 25.4%.10 

In addition, our study indicated that 16.6% of sub-
jects had hyperlipidemia, 72% were overweight, 6.6% 
were diabetic, and 3.2% were current smokers. These 
risk factors have been shown to greatly increase the risk 
of CVD. It is possible to decrease the likelihood of a 
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Table 1.  Characteristics of the Variables Collected for the 
Cohort

Variable	 Avg (SD) [Range] (N = 318)

Age	 58 (13.2) [18-95] 
SBP	 132 (19.3) [80-196]
DBP	 80 (35.2) [26-158]
TC	 208 (49.2) [80-292]
HDL	 53 (13.6) [15-100]
LDL	 120 (32.6) [33-247]
TG	 169 (108.3) [45-370]
BMI	 28 (6.5) [16.3-56.5]

Medical History*	 Frequency [%]

Heart disease	 29 [9.1]
HBP	 113 [37.4]
Cholesterol	 123 [38.6]
Diabetes	 21 [6.6]
Stroke	 10 [3.1]

Family History*	 Frequency [%]

Heart disease (father)	 56 [17.6]
Heart disease (mother) 	 34 [10.7]
Diabetes	 91 [28.6]
Breast cancer	 48 [15.1]

Medication History*	 Frequency [%]

Taking blood pressure medications (yes)	 19 [6.0]
Taking lipid medications (yes)	 115 [36.0]
Taking diabetic medications (yes)	 62 [19.5]

* Self-reported histories
SBP = systolic blood pressure, DBP = diastolic blood pressure, 
TC = total cholesterol, HDL = high density lipoprotein, LDL = 
low density lipoprotein, TG = triglcyerides, BMI = body mass 
index

Figure 1.  Percent of subjects at JNC-VII and/or NCEP goals. 
BP = blood pressure, LDL = low density lipoprotein.

Table 2.  Selected Modifiable Risk Factors of Screened 
Women in Wisconsin*

Modifiable Risk Factor	 Number (%)

High Blood Pressure

Yes	 111 (35.1)
No	 205 (64.9)

High Cholesterol

Yes	 51 (16.1)	
No	 266 (83.9)

Overweight 

Yes	 210 (72.4)
No	  80 (27.6)

Diabetes 

Yes	 21 (6.60)
No	 294 (93.4)

Smokes

Yes	 10 (3.2)
No	 306 (96.8)

* Percentage of sample based on non-missing values

Table 3.  Blood Pressure Classification of Women Screened in 
Wisconsin*

BP Classification	 SBP	 Criteria 	 DBP	 Number

Normal	 <120	 and	 <80	 70 (22.0)
Prehypertension	 120-139 	 or	 80-89	 135 (42.5)
Stage 1 hypertension	 140-159 	 or	 90-99	 81 (25.5)
Stage 2 hypertension	 ≥160	 or	 ≥100 	 30 (9.4)

* Does not take into consideration subjects with chronic kidney 
disease

Table 4.  Percentage of Patients with More than 1 Risk Factor

	 Additional	 Percent 	
Risk Factor	 Risk Factor	 (N = 318)

High Cholesterol	 Overweight	 5.7
	 Current smoker	 0.6
	 Diabetes	 0.0
	 High blood pressure	 7.9
	 At least 1 additional risk factor	 5.9

Overweight	 High cholesterol level	 14.2
	 Current smoker	 2.5
	 Diabetes	 4.7
	 High blood pressure	 26.4
	 At least 1 additional risk factor	 7.3

Diabetes	 High cholesterol level	 0.0
	 Overweight	 4.7
	 Current smoker	 0.0
	 High blood pressure	 1.2
	 At least 1 additional risk factor	 0.9

Current smoker	 High cholesterol level	 0.6
	 Overweight	 2.5
	 Diabetes	 0.0
	 High blood pressure	 1.6
	 At least 1 additional risk factor	 0.6

High blood pressure	 High cholesterol level	 7.9	
	 Overweight	 26.4
	 Current smoker	 1.6
	 Diabetes	 0.9
	 At least 1 additional risk factor	 7.2
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