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Abstract

Objectives: To describe the heart-healthy behaviors in a convenience sample of 210 women from a Midwestern state in
the US and examine the associations between the behaviors and having risk factors to coronary heart disease.

M ethods: Logistic regression was used to examine the associati on between the behaviors of diet, exercise, and medication
adherence with the risks of hypertension, hyperlipidemia, diabetes, family history of heart disease, and cigarette smoking.

Results. There were a low consumption of heart-healthy meals, inadequate exercise participation, and inadequate
medications adherence. Having personal hyperlipidemia, a family history of heart disease, age and education were
significantly associated with the behaviors.

Conclusion: Thefindings point to the need for evidence-based education aimed at increasing women' s awareness of heart
disease risks, improving their behaviors, and emphasizing the link between risk reduction and the behaviors.
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1 Introduction

Although coronary heart disease (CHD) is believed to be aman’sillness, it is the leading cause of death and disability in
women, contributing to 51% of the total heart disease deaths in the United States (US) . Despite the delayed occurrence
of CHD in women than in men, survival data for women are alarming. Women are less likely to survive their first heart
attack (HA) and more likely than men to die within one year of the diagnosis. The estimated direct and indirect costs of
CHD/HA is $177.1 billion 1. At the time of CHD diagnosis, women usually have other conditions such as hypertension
and obesity/diabetes; both of which increase women’ s morbidity and mortality. Therisk of CHD among diabetic women is
up to four times as high as non-diabetic women and there is a 7-fold higher mortality rate in hypertensive women with
diabetes .

Established risk factors of CHD include increasing age, having amale or afemale relative with history of premature CHD,
cigarette smoking, hypertension, hyperlipidemia, obesity, and diabetes. Other contributing risks include unhealthy diet,
physical inactivity, and excessive acohol consumption. In aworldwide research of 52 countries (INTERHEART study),
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cigarette smoking was the leading cause of CHD !, Women who smoke cigarettes |ose the protective effect of estradiol
and this predisposes them to have HA more than ten years earlier in life than nonsmokers ¥,

There is adequate evidence that lifestyle behaviors of ingesting healthy foods, losing weight if overweight or obese,
regular physical activities, not smoking cigarettes, and consuming alcohol moderately or none can maintain heart health
and decrease theincidence of aniinitial or arecurrent HA *®!. In the United Kingdom, the Epic Norfolk study showed that
the cardiovascular mortality risk of women who practiced the 4 behaviors of no cigarette smoking, physical activity,
moderate alcohol consumption, and consumption of at least 5 servings per day of fruits and vegetables was equivalent to
being 14 years younger than women who practiced none . Similarly, the Cochrane systemic review of 55 triads of
multiple risk factors interventions for the prevention of CHD showed that risk factor can be reduced through changes in
lifestyle behaviors ™,

Obesity especially visceral obesity, diabetes, hyperlipidemia, and hypertension are, to alarge extent, nutritionally induced
conditions and a healthy diet is afundamental behavior that addresses all of them simultaneously. It is generally accepted
that weight loss in overweight and obese individuals is an important aspect of primary prevention of CHD. Another
fundamental heart-healthy behavior is regular physical activities. Regular physical activities can reduce the risk of
premature death from CHD ®. Studies showed that regular physical activities are cardioprotective; they help to control
body weight, hypertension, hyperlipidemia, and diabetes [*.The third behavior that augments healthy diet and regular
exercise is adherence to taking prescribed medications for the concomitant, chronic conditions associated with CHD.
Although hyperlipidemia, hypertension, and diabetes are not curable conditions, they can be controlled by diet, exercise,
and medication taking. Control of these chronic conditions will help delay the progress of cardiovascular disease and
prevent further complications!®.

Despite the abundance of literature on heart disease risk factors and the recommended behaviors, thereisagap in research
regarding the connection between the combined heart-healthy behaviors and CHD risk factorsin women. Previous studies
of CHD have focused on either reducing a CHD risk factor or on asingle lifestyle behavior such as diet or exercise!” %1%,

Objectives

The objectives were: (1) To describe the heart—healthy behaviors of diet, exercise, and medication adherence; (2) To
examine the associations between the 3 behaviors and CHD risk factors of hypertension, hyperlipidemia, diabetes,
cigarette smoking, and family history of heart disease.

2 Materials and method

The descriptive, predictive study used logistic regression to examine the associations between the heart-healthy behaviors
and risk factor of CHD. Power analysis was used to estimate sample size ™. Using power analysis table for multiple
regression with alpha = .05, astandard power of .80, moderate effect size, and 7 predictors (hypertension, hyperlipidemia,
diabetes, family history of heart disease, cigarette smoking, education and age), the cal culated sample size was 104.3.

Data were collected from a convenience sample of women church-goers in a Midwestern state in the US by an
undergraduate assistant, after approval of the Ingtitutional Review Boards. Questionnaires were anonymous. Inclusion
criterion was age 40 years and older. Potential participants who agreed to participate were approached and handed the
letter of explanation and the questionnaires. Of 150 questionnaires provided, 105 were returned. However, 20 were
excluded because of missing dataand ineligibility to the criterion of age. A total of 85 formswere included inthe analysis.
To increase sample size, data were collected from employees of 2 universities through liaison persons (faculty or staff).
Liaison persons were provided with the anonymous forms in campus envel ops and handed to participants who agreed to
participate. Of 150 questionnaires distributed, 125 were returned and included in the final analysis. Questionnaires from
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church-goers were combined with those of university employees in one pool. Forms were not separated into two samples.
The final number of completed questionnaires used in the analysis was 210.

The participants characteristics sought were age, marital status, race, educational level, cigarette smoking, and alcohol
consumption. Age was categorized into 4 categories: 40 — 44 years, 45 —49, 50 — 54, 55 — 59 and more. For the purpose of
including age in the logistic regression, age was collapsed into two categories, < 55 that took 0 value and 55 and more
coded as 1. Marital statusincluded 3 categories. single, married, and cohabit. Educational level included 4 categories: less
than high school, high school, some college, and college degree. For the purpose of including education in logistic
regression, educational level was collapsed into two categories, up to high school that took 0 value and more than high
school, 1 value. Cigarette smoking was assessed by one question “Are you currently smoking any cigarettes?’ Response
option was yes as 1 value and no as 0 value. Alcohol consumption was assessed by asking participants to mark whether
they consume any alcoholic beverages. If they marked yes, they were asked to mark the number of cans of beer, glasses of
wine, and shot glasses of liquor they consume in an average week. The number of g of alcohol from the three beverages
were summed up and divided by seven to yield g of alcohol consumption per day. In the US, moderate alcohol
consumption for women is one drink per day. A drink is 12 oz can of beer, 5 0z glass of wine, or 1.5 oz of liquor and each
equals 10g of acohal.

Having the personal risks of hypertension, hyperlipidemia, and diabetes were assessed by asking participants whether they
were currently receiving prescribed medications for each of these chronic conditions (yes/no) and this identified them as
currently having the condition. Participants were a so asked whether they have afamily history (parent or sibling) of heart
disease (yes/no). Each yes took 1 value and each no took 0 value. Overweight/obesity as a risk factor of CHD was not
assessed in this study for the following reasons. Participants self-report of their body weight would yield inaccurate,
subjective responses. Although waist circumferenceis areliable measure of visceral fat, it could not have been ascertained
because of the nature of this descriptive study. Likewise, body mass index as a measure of total body fat could not have
been obtained in this descriptive study.

Heart-healthy behaviors were assessed by 3 measures: food choices (FCs), exercise participation, and adherence to
prescribed medications. The FCs measure was developed by converting the American Heart Association Dietary
Guidelines [* recommended for heart health into 9 FC statements. The 9 FC statements were constructed with 4 scales:
rarely, sometimes, often, and very often. For the purpose of using FCsin logistic regression, the four scales for each item
were collapsed into two categories, lessfrequently (rarely and sometimes) that took 0 value and frequently (often and very
often) that took 1 value. Thefull statements of the FCs appear in Table 1. Each item of the 9 FCswastreated as a separate
dependent variable.

Table 1. Characteristics of women in the heart-healthy behaviors study

Variable N %

Race

White 190 91.8

African American 7 34

Others 10 48

Educational levels

Up to high school 94 454

>High school (college level) 138 54.6

Age, years

<55 89 43.0

>55 118 57.0

Marital status

Single 48 235

Married 143 70.1

Living with others 13 6.4
(Table 1 continued on page 4)
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Table 1. (continued)

Variable N %
Alcohol consumption

Yes 79 33.7
No 131 61.3
Food choices (FCs)

1.1 eat 5 or more servings of fruits and vegetables, daily

Less frequently 131 62.4
Frequently 79 37.6
2.1 eat 6 servings of grains, whole grains and high fibers, daily

Less frequently 158 76.4
Frequently 49 236
3.1 eat foods with less saturated fat, cholesterol, hydrogenated fat, daily

Less frequently 136 64.8
Frequently 74 35.2
4.] eat foods that are low in salt, daily

Less frequently 138 65.7
Frequently 72 343
5.1 eat at least 2 oily fish meals per week, weekly

Less frequently 174 833
Frequently 35 16.7
6.1 avoid adding salt on the table, daily

Less frequently 110 52.7
Frequently 99 47.3
7.1 review food labels to determine sodium and fat content, when shopping

Less frequently 143 68.1
Frequently 67 319
8.1 order meals that are low in fat, cholesterol, and sodium, when dine out

Less frequently 169 61.7
Frequently 41 195
9.1 minimize the intake of beverages and foods with added sugar, daily

Less frequently 129 61.7
Frequently 80 38.3
Exercise participation

Yes 103 49.0
No 107 51.0
Medications adherence

< Below the median 111 55.5
> Median and above 89 445
Current risk factorsto CHD

Hypertension

Yes 126 60.0
No 84 40.0
Hyperlipidemia

Yes 82 39.0
No 128 61.0
Diabetes

Yes 47 224
No 163 77.6
Family history of heart disease

Yes 125 59.5
No 85 40.5
Smoking cigarettes

Yes 56 26.1
No 154 73.9

Exercise participation was assessed by asking participants whether they were physically active for the purpose of exercise
such as walking, swimming, and cycling. If they checked yes, they were asked to mark the average number of days they
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exercised per week. Then they marked the average duration of exercise spent per day. To obtain an exercise score among
those who were physically active, the number of days of exercise per week was multiplied by the number of minutes spent
in exercise per day. This assessment method yielded a score of minutes spent in exercise per week. For the purpose of
using exercisein logistic regression, exercise participation as yes/no option was used in the analysis. Yestook 1 valueand
no took 0 value.

Adherence to taking prescribed medications was assessed by one question “How regular do you take your prescribed
medications?’ Response options were rarely as 1, sometimes 2, often 3, and routinely 4. For the purpose of using logistic
regression, medication adherence was re-coded from a continuous variable to 2 categories-variable using the median
score. Category 1 included “below the median”, that took O value, and category 2 “the median and above”, that took 1
value.

A total of 5 CHD risk factors (hypertension, hyperlipedemia, diabetes, family history of heart disease, and cigarette
smoking) and 2 demographic variables, age and education were used as predictors to examine the behaviors of 1) 9 FCs, 2)
exercise participation, and 3) adherence to prescribed medication. The SPSS version 18.0 (SPSS, Chicago, IL) was used to
do the analyses. The first logistic regression models run were for each of the 9 FCs; the second was for exercise
participation, and the third was for adherence to prescribed medications.

3 Results

Descriptive results for the 210 women appear in Table 1. The majority of the sample was white, married, with more than
half reporting more than high school education, and also more than half reporting being 55 years of age and above.
One-third of participants reported alcohol consumption, with a mean of 7.233 g/day (SD= 4.514). Current CHD risk
factors of participants included hypertension, hyperlipidemia, diabetes, family history of heart disease, and cigarette
smoking. Descriptive results of the heart-healthy FCs showed that participants had a low consumption of most of the
heart-healthy meals. For example, there was only 16.7% who reported frequent consumption of two oily fish meals per
week, and 23.6% reported frequent consumption of whole grains and high fiber foods. Regarding exercise participation,
less than half of participants were physically active and the average duration of physical activity was less than the
recommended 150 minutes per week (M = 103.70 minutes, SD = 68.44). Adherence to prescribed medications showed that
less than half of participants have the median score or higher.

Results of the logistic regression models of the 9 FCs are presented in Table 2. Education and age were significant
predictors of most food choices. Hyperlipidemiawas significantly associated with the consumption of at least two oily fish
meals per week. Also, having afamily history of heart disease was significantly associated with the consumption of meals
that have low saturated/hydrogenated fat and cholesterol and also with reviewing food labels for fat and salt content.
Having hypertension, diabetes, and cigarette smoking were not significantly associated with any of the heart-healthy FCs.

Odd ratio results for exercise and CHD risks appear in Table 3. Women who participated in physical activities for the
purpose of exercise were significantly more likely to have higher educational level and aged 55 years and older. Having
hypertension, hyperlipidemia, diabetes, family history of heart disease, and cigarette smoking were not significantly
associated with exercise participation.

Odd ratio results for medication adherence and CHD risks appear in Table 4.Women who had the “ median score or higher”
of adherence to prescribed medications were significantly more likely to have afamily history of heart disease and higher
education level. Having hypertension, hyperlipidemia, diabetes, and cigarette smoking were not significantly associated
with medication adherence.
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Table 2. Odd ratios for food choices and coronary heart disease risk factors

Risk Factorsand Food Choices OR (95% CI) P-Value
Consumption of vegetables/fruits
Hypertension 1.27 (0.63, 2.57) 0.50
Hyperlipidemia 1.53(0.76, 3.07) 0.23
Diabetes 1.37(0.61, 3.11) 0.44
Family history of heart disease 0.60(0.31, 1.16) 0.13
Cigarette smoking 1.48(0.69, 3.18) 0.31
Education 2.74(1.39, 5.41) 0.00
Age 1.88(0.99, 3.55) 0.05
Consumption of whole grainsg/fibers
Hypertension 0.78 (0.35, 1.75) 0.55
Hyperlipidemia 2.14(0.94, 4. 84) 0.06
Diabetes 1.09 (0.42, 2.85) 0.85
Family history of heart disease 0.54 (0.25, 1.17) 0.12
Cigarette smoking 1.48 (0.69, 3.18) 0.16
Education 2.65(1.18,5.91) 0.01
Age 2.43(1.14,5.18) 0.02
Consumption of less saturated fat, cholesterol
Hypertension 1.04 (0.49, 2.16) 0.93
Hyperlipidemia 1.81(0.87, 3.73) 0.11
Diabetes 0.94(0.42,2.12) 0.88
Family history of heart disease 0.44 (0.22, 0.88) 0.02
Cigarette smoking 1.48 (0.67, 3.27) 0.34
Education 2.47 (1.22,5.03) 0.01
Age 4.00 (1.99, 8.03) 0.00
Consumption of low salt meals
Hypertension 1.03(0.51, 2.07) 0.94
Hyperlipidemia 1.10 (0.55, 2.17) 0.79
Diabetes 1.41(0.63, 3.13) 0.40
Family history of heart disease 1.03(0.54, 1.94) 0.94
Cigarette smoking 1.13(0.54, 2.36) 0.75
Education 1.86 (0.94, 3.66) 0.74
Age 2.48(1.30,4.72) 0.00
Consumption of 2 oily fish meals per week
Hypertension 0.89( 0.36, 2.20) 0.80
Hyperlipidemia 3.81(1.30, 11.13) 0.02
Diabetes 1.71(0.51, 5.74) 0.39
Family history of heart disease 1.72 (0.74, 3.95) 0.21
Cigarette smoking 3.43(0.95, 12.44) 0.06
Education 1.57 (0.64, 3.80) 0.33
Age 1.77 (0.77, 4.07) 0.18
Avoiding the addition of salt on thetable
Hypertension 0.97 (0.50, 1.91) 0.94
Hyperlipidemia 1.10(0.57, 2.11) 0.78
Diabetes 1.51(0.72,3.18) 0.27
Family history of heart disease 0.80(0.43, 1.48) 0.48
Cigarette smoking 1.24 (0.62, 2.49) 0.54
Education 2.02 (1.06, 3.85) 0.03
Age 2.21(1.21,4.03) 0.01
Reviewing of food label when shopping
Hypertension 1.21 (0.59, 2.51) 0.60
Hyperlipidemia 1.65 (0.80, 3.37) 0.17
Diabetes 1.24 (0.54, 2.86) 0.61
Family history of heart disease 0.51 (0.26, 1.01) 0.05
Cigarette smoking 1.13(0.52, 2.45) 0.76
Education 1.80 (0.90, 3.62) 0.10
Age 2.95(1.49, 5.82) 0.00
(Table 2 continued on page 7)
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Table 2. (continued)

Risk Factorsand Food Choices OR (95% CI) P-Value
Ordering of healthy foods when dinning out
Hypertension 1.12(0.47, 2.67) 0.80
Hyperlipidemia 1.37(0.56, 3.34) 0.49
Diabetes 1.70 (0.55, 5.22) 0.36
Family history of heart disease 1.24(0.54, 2.81) 0.62
Cigarette smoking 1.25(0.44, 3.56) 0.68
Education 4.45(1.73, 11.45) 0.00
Age 8.41 (3.00, 23.58) 0.00
Minimizing drinks with added sugar
Hypertension 1.19 (0.58, 2.43) 0.63
Hyperlipidemia 1.12 (0.55, 2.25) 0.76
Diabetes 0.99 (0.44, 2.19) 0.97
Family history of heart disease 0.55 (0.29, 1.07) 0.07
Cigarette smoking 2.15(0.98, 4.73) 0.07
Education 3.04 (1.52, 6.07) 0.00
Age 2.07 (1.09, 3.94) 0.03
Table 3. Odd ratios for exercise participation and coronary heart disease risk factors
Risk factors OR (95% CI) P-value
Hypertension 0.98 (0.48, 2.02) 0.97
Hyperlipidemia 0.75(0.38, 1.49) 041
Diabetes 0.96 (0.44, 2.11) 0.92
Family history of heart disease 1.33(0.69, 2.54) 0.39
Cigarette smoking 0.61 (0.30, 0.45) 0.18
Education 0.23(0.12, 0.45) 0.00
Age 0.42(0.22,0.79) 0.01

Table 4. Odd ratios for adherence to prescribed medications and coronary heart disease risk factors

Risk factors OR (95% CI) P-value
Hypertension 1.72 (0.83, 3.59) 0.15
Hyperlipidemia 1.01 (0.50, 2.03) 0.97
Diabetes 1.61(0.72, 3.59) 0.24
Family history of heart disease 0.40 (0.20, 0.79) 0.01
Cigarette smoking 2.04 (0.94, 4.43) 0.06
Education 3.04 (1.54, 5.99) 0.00
Age 1.47 (0.77, 2.82) 0.42

4 Discussion

The practice of heart-healthy behaviors of diet, exercise, and adherence to medication was low. Women smoked cigarettes,
inadequately consumed heart-healthy meals, exercised insufficiently or performed no exercise, and reported inadequate
adherence to prescribed medications. Although the pattern of cigarette smoking as daily or socially was not examined in
this study, any cigarette smoking has a negative influence on the cardiovascular system ™. Previous studies showed that
women who smoke cigarettes may not pay greater attention to healthy behaviors as nonsmoking women do > Since
cigarette smoking is the most prominent risk factor to CHD in young women, intensive efforts need to focus on helping
women stop smoking.

Although hypertension, hyperlipidemia, diabetes, family history of heart disease, and cigarette smoking were evident risks
of CHD in this sample, alcohol consumption was not. In general, diet, exercise, and adherence to medications are
behaviors undertaken to promote wellness and to prevent many chronic conditions, including CHD. Nevertheless, the
behaviors were not adopted by women. The reasons for that are not clear from this study. It is possible that women might
not understand the importance of practicing heart-healthy behaviorsin reducing CHD risks, because the disease might not
Published by Sciedu Press 7
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happen to them. They may underestimate their personal risks or they may lack the information about the connection
between risks and the development of the disease. Since women with CHD may remain asymptomatically for a certain
period of time, education about prevention can be a challenge. Educational strategies delivered by nurses and designed to
highlight the link among healthy behaviors, risk factor reduction, and the devel opment of CHD need to be intensified and
consistently followed up.

Education and age were consistently associated with food choices, exercise participation, and adherence to prescribed
medication. Although both variables are personal characteristics/demographics that are not amenable to intervention, they
can be used to tailor health educational messages to the target audience. Hyperlipidemia and a family history of heart
disease were associated with some food choices. People may haveit clear in their mind that a healthy diet will reduce their
chances of developing the disease since they already have afamily history of it and already taking medications to reduce
their lipid levels. It isaso possible that women with these conditions might have been told by their health care providers
that they are at risk to develop CHD and therefore were attentive to modify their food choices. Other plausible reasons
might include mass media effect, knowledge acquisition through the Internet, and/or having a partner who shares the same
behaviors.

A disturbing finding in this study is that being hypertensive, diabetic, and hyperlipidemic were not associated with the
tested heart-healthy behaviors. In partial agreement with these results, an earlier report indicating that women with
hypertension, but not those with hyperlipidemiaor diabetes, were more attentive to practice CHD preventive behaviors!*®,
Similarly, alongitudinal study showed that the practices of healthy behaviors of women with hypertension, diabetes, and
hyperlipidemia were not different from those without these chronic conditions . Health education interventions need to
emphasize the link between the behaviors and CHD risks. It is recommended that intervention strategies should be
consistently maintained in the long term to be efficacious and cost effective in reducing CHD mortality .

Lack of association between exercise and CHD risk factorsisdifficult to explain. Since more than half of participantswere
sedentary, their exercise participation may have not been adequately represented to be predicted. Also, participants may
have not conceptually linked exercise to a reduction in the CHD risks. Health promotion messages need to address
exerciseindividually and as acommunity issue. Adherence to prescribed medications was associated with having afamily
history of heart disease, but not with being hypertensive, hyperlipidemic, and/or diabetic. In fact, arecent study reported
that adherence to cardiovascular preventive medications can be hindered because of a complex regimen with multiple
medications taking and multiple dosing schedules 1, Additionally, adverse effects and low perceptions of medicinal
efficacy of cardiovascular drugs may profoundly affect adherence [*”). Promotion of adherence to medications taking need
to address drugs used for each chronic condition, adverse effects, and perceptions of drug efficacy.

5 Limitations

Limitations to interpreting the study’ s results include a convenience sample drawn from one Midwestern state in the US,
which islargely white. Combining church-goers with university employees in one pool is another limitation that deterred
the examination of each group demographics and personal characteristics, separately. Also, lack of assessing weight/
obesity in the study isalimitation. Half of the sample reported more than high school education and this may have shifted
the results in favor of education as a predictor. The study is also limited by the self-report method used to collect data,
which may have resulted in biased report. Furthermore, the assessment of adherence to taking prescribed medicationswas
ascertained as a general question rather than a specific one for each chronic condition.

6 Conclusion

Lack of associations found between heart-healthy behaviors and CHD risk factors points to the need for evidence-based
education aimed at increasing women's awareness of their own CHD risk factors and emphasizing the link between risk
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reduction and the behaviors. Further research is needed to use evidence-based research in implementing intensive health
education strategies.
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