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Introduction
Cardiovascular disease (CVD) and cancer are the two leading 

causes of women’s mortality in the United States.1 To lower the 
CVD-related morbidity and mortality requires the modification of 
well-known CVD risk factors such as hypertension, smoking, obesity, 
hyperlipidemia and diabetes.2 Patient awareness of CVD risk factors 
and their prevention is lacking, exemplified by the fact that only one-
third of Americans are aware of this common diagnosis.3 The Center 
for Disease Control and Preventions (CDC) has endorsed patient 
education about risk factors with their subsequent modification as an 
effective preventive strategy.4

Early detection of cancer through regular screening of women 
for breast, cervical and colorectal cancer has led to earlier treatment 
and lower cancer-related deaths in the United States.5 The significant 
declination of the advanced stages of breast and cervical cancers 
is the results of the effective prevention program with regular 
mammography, cervical cytology, HPV testing, and in recent years 
HPV vaccination.6,7 Screening strategies for breast and cervical cancer 
have been successfully embedded into women’s care; however, colon 
cancer screening is suboptimal with only 63% of American women 
receiving appropriate testing.8–10 Awareness about CVD and cancer 
prevention may improve patient adherence to current screening 
guidelines and may further decrease CVD and cancer associated 
morbidity and mortality in women. The objective of this study was 
to assess women’s awareness of CVD and breast, cervical and colon 
cancers and to identify predictors of knowledge deficiencies for these 
conditions. 

Material and methods
A survey of women’s knowledge regarding the risk factors and 

screening tests for cardiovascular disease, breast, colon, and cervical 
cancer was conducted. A standardized 15 question survey was 
developed (See Appendix A), based on information from the CDC, 
USPSTF, and ACOG recommendations.6,8,11–15 The primary outcome 
was the number of correct responses by participants. Secondary 

outcomes included demographic characteristics of all participating 
women and how they were related to specific knowledge deficiencies. 
The study was approved by the Institutional Review Board of 
Midwestern University.

 From February 2012-July 2012, a standardized survey 
questionnaire was administered voluntarily, to women 18-60years of 
age at an obstetric/gynecologic resident clinic, a private obstetric and 
gynecologic office, and a private infertility practice. Demographic 
characteristics of the participants included age, race, highest school 
grade completed, employment, insurance type, annual family income, 
marital status, and parity. All collected anonymous surveys were 
scored by the number of correct answers. Total scores ranged from 
0-15 and were categorized as low scoring (fewer than three correct 
responses in the specific knowledge category) and high scoring (three 
or more correct responses in the specific knowledge category). After 
their surveys were collected, all participants received a copy of the 
correct answers. The study data was analyzed using multiple logistic 
regression and Pearson Chi-squared analysis using SPSS 18 software. 
P value<0.05 was considered statistically significant. 

Results
Two hundred fifty six surveys were analyzed. Table 1 depicts study 

participant demographic characteristics. Figure 1 shows the overall 
distribution of correctly answered questions with most scores falling 
between 9-13. We then identified specific demographic groups with 
knowledge deficiencies in cardiovascular and cancer risk factors 
and prevention. As shown in Tables 2, Table 3, ethnicity, annual 
income, and education level were statistically significant predictors of 
knowledge deficiencies for both cardiovascular and cancer knowledge. 
There was a decrease in the percentage of low scores for cancer 
awareness but not for cardiovascular diseases with increasing age. 
In all knowledge categories, African American and Hispanic women 
scored significantly lower than Caucasian women. Figure 2 displays 
the percentage of participants and number of correctly answered 
questions in the knowledge categories. Of the four categories, only 
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Abstract

Objective: To assess women’s awareness of cardiovascular disease and cancer risks. 

Study design: We conducted a survey of women’s general knowledge about 
cardiovascular disease, and breast, colon, cervical cancer risks and collected 
demographic features of the participants. The data were analyzed using multiple 
logistic regression and Pearson Chi-squared analysis.

Results: Two hundred fifty six surveys were collected and analyzed. There was a 
strong association between participants’ ethnicity, education level, and annual income, 
and their awareness level of cardiovascular disease and cancer risks (p<0.05). 

Conclusion: Women from minority ethnic groups with lower education and income 
levels would benefit from improved counseling on cardiovascular disease and cancer 
prevention. 
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the colon cancer questions received more than 50% correct responses. 
Multiple logistic regression analysis demonstrated a significant 
relationship between education level and the total number of correct 
answers (p=0.01).
Table 1 Demographic characteristics of study participants

Total sample N=256 N %

Age

18-25 63 24.7

26-35 111 43.5

36-45 63 24.7

46-60 18 7.1

Race

White 167 65.7

African American 45 17.7

Hispanic 24 9.4

Other 18 7.1

Education

Grade School 4 1.6

High School 77 30.1

Bachelor’s Degree 100 40

Master’s Degree 63 25.2

Doctoral Degree 6 2.3

Insurance

Medicaid 57 23.3

Medicare 19 7.8

Private 158 64.5

Self- Pay 11 4.5

Employed
Yes 192 75.3

No 63 24.7

Marital status

Single 125 49

Married 121 47.5

Divorced 9 3.5

Have Children
Yes 106 41.9

No 147 58.1

Income

< 30,000 77 30.4

30,000-60,000 62 24.5

>60,000 114 45.1

Table 2 Percentage of low vs. high score of cardiovascular disease knowledge

% Low score % High score P-value
Age

18-25 28.6 71.4

0.6
26-35 32.4 67.6

36-45 28.6 71.4

46-60 44.4 55.6

Race

Caucasian 23.4 76.6

0.001
African American 48.9 51.1

Hispanic 58.3 41.7

Other 27.8 72.2

Annual Income

< 30,000 40.3 59.7

0.0330,000-60,000 33.9 66.1

>60,000 22.8 77.2

Education Level

Grade School 75 25

0.04

High School 36.4 63.6

Bachelor’s Degree 33 67

Masters Degree 19 81

Doctoral Degree 16.7 83.3

Table 3 Percentage of low vs. High score of cancer knowledge

% Low score % High score P-value

Age

18-25 73 27

0.01
26-35 50.5 49.5

36-45 47.6 52.4

46-60 44.4 55.6

Race

Caucasian 47.3 52.7 0.003

African American 75.6 24.4

Hispanic 54.2 45.8

Other 72.2 27.8

Annual Income

< 30,000 67.5 32.5

0.00130,000-60,000 66.1 33.9

>60,000 40.4 59.6

Education Level

Grade School 100 0

0.001

High School 71.4 28.6
Bachelor’s 
Degree 44 56

Masters Degree 47.6 52.4

Doctoral Degree 33.3 66.7
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Figure 1 The distribution of correctly answered questions.

Figure 2 Correctly answered questions by category.

Comment
We developed and assessed a questionnaire for women seeking 

obstetric and gynecologic care that focused on major causes of 
women’s morbidity and mortality. Participants represented a broad 
range of age, ethnic, income, and education groups. We sought 
to identify knowledge deficiencies about these conditions and the 
relationships to group demographics. Previous studies have addressed 
knowledge gaps in women’s health care. Fernandez et al reported 
that only 40% of women identified smoking and family history as 
risk factors for CVD; only 5% of women considered hypertension, 
14% hypercholesterolemia, and 15% obesity as CVD risk factors.16,17 
Lack of patient awareness of myocardial infarction symptoms is a 
common reason for delayed medical care.18 Other investigators have 
identified specific patient groups that need to be targeted for additional 
counseling for cervical cancer. Fink et al reported that cervical cancer 
awareness was lowest among ethnic minorities and those with 
lower levels of education. In the United States the highest incidence 
of cervical cancer is among Hispanic/Latina women followed by 
African-American women.19 Women with lower income levels were 
more likely to be positive for high risk HPV. In contrast, those women 
who received counseling and the HPV vaccine were more likely to 
adhere to cervical screening recommendations.20–22

The strengths of this study are its diverse group of patients with 
varied demographic characteristics and its focus on four conditions 
most relevant to women’s health. Limitations of this study include the 
limited number of enrollees and questions included for each disease 
state. Our findings suggest that current public health programs that 
have focused on improving patient knowledge and awareness of these 
health problems have not had their desired impact criterion. While 
all women should be educated about CVD risk factors, specific focus 
should be placed on ensuring that women aged 44-60 are educated on 
prevention strategies. Conversely, more emphasis should be placed on 
counseling younger women, aged 18-25, on cervical cancer screening 
and prevention strategies including the HPV vaccine. 

The results of our patient survey are particularly relevant to all 
primary providers of women’s health care. In summary, they suggest 
that education programs on the selected conditions studied should be 
offered to all female patients with particular emphasis on targeting 
women from ethnic minority groups with lower income and lower 
education. While it was beyond the scope of this study to provide 
the specifics of these programs, the questions selected for the patient 
survey would appear to offer an entry point for the core content of 
such educational programs. Women from minority ethnic groups with 
lower education and income levels would benefit from improved 
counseling on cardiovascular disease and cancer prevention. 
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