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ABSTRACT 

 

 In recent years, the role of socioeconomic inequities in influencing diseases and health 

conditions has become an important issue in health and socioeconomic policy development.  

It is not surprising that cardiovascular disease, the single largest cause of deaths in the United 

States might be explained by the socioeconomic status of an individual. Using multivariate 

regression analyses of data from the 2007-2008 National Health and Nutrition Examination 

Survey, this study examines the relationship between socioeconomic status (as measured by 

education and family income to poverty ratio) and the levels of the two cardiovascular disease 

risk factors, blood pressure and “good cholesterol” or High Density Lipoprotein (HDL)-

Cholesterol. The relationship between education and cardiovascular disease risk factors was 

statistically significant; specifically; lower levels of education were associated with higher levels 

of blood pressure and with not having higher levels of HDL-Cholesterol. The family income to 

poverty ratio was not found to be statistically significant for either cardiovascular disease risk 

factor. The results from this study suggest that education is a useful tool to design public health 

policies and establish preventive and intervention programs to reduce the risk of CVD among 

population. 
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INTRODUCTION 

 

 Cardiovascular disease (CVD) represents a critical and significant public health problem that 

alone accounts for the largest number of deaths in the United States estimated at approximately 

600,000 in 2009 (Center for Disease Control/National Center for Health Statistics, 2012; 

Kochanek, Xu, Murphy, Miniño, & Kung, 2011). Furthermore, the economic impact of CVD 

was estimated at $286 billion in 2007, with $167 billion attributed to direct health expenditures 

and $119 billion to the indirect costs of mortality such as lost wages (National Heart Lung 

Blood Institute, 2010). In 2009, total national health expenditures accounted for 17.6 percent of 

the nation’s Gross Domestic Product underscoring the necessity for public health policy studies 

to understand the role between an individual’s social and economic influences and CVD health 

outcomes and risk factors (Centers for Medicare & Medicaid Services, 2011).  

 Several studies have highlighted the importance of socioeconomic status (SES) on an 

individual’s health by finding that lower SES is associated with poorer health. Because SES is a 

complex mixture of social and economic factors, the measurement of SES can be challenging 

and is usually estimated using proxy variables that in some way measure financial, occupational 

and educational influences. Higher SES status of an individual leads to many favorable 

opportunities that become available including increased purchasing power, healthier lifestyles, 

improved access to high quality medical care, physical activity, work exposures, social 

networks, and psychological resources. SES is one of the strongest and most consistent 

predictors of a person’s mortality and morbidity (Blaxter, 1987; Haan, Kaplan, & Camacho, 

1987; Winkleby, Jatulis, Frank, & Fortmann, 1992). Understanding the role of SES in health is 

important because it is a key component of the social structure of society. In addition, SES is 
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also a critical tool to identify new points of public policy, medical intervention and 

epidemiological screening. Finally, as the economic inequality in the U.S. widens 

disproportionately, social stratification based on SES levels may show corresponding and 

increasing disparities in health trends. 

 Levels of clinical risk factors are used to define the risk of a disease in an individual and 

establish incidence and prevalence rates of disease. Previous studies have measured the effects 

of SES on various diseases including CVD by looking at the changes in clinical risk factors 

such as blood pressure and cholesterol markers. Muennig and colleagues (2007) utilized data 

from the National Health and Nutrition Examination Survey (NHANES) for 1999-2002 and 

found that higher SES as measured by education and income led to an increase in the levels of 

High Density Lipoprotein (HDL)-Cholesterol that is associated with a reduced risk of CVD.
1
 

 This study applies multivariate regression models to determine if the well-established CVD 

risk factors, namely blood pressure and serum HDL-Cholesterol levels, are influenced by SES 

measures specifically, education and family income to poverty ratio. The study will examine 

adults (aged 20-79 years) from the most recent National Health and Nutrition Examination 

Survey (NHANES) data from 2007-2008, collected and made available by the by the National 

Center for Health Statistics. The central hypothesis of this paper predicts that individuals with 

lower SES will present with a higher risk for developing CVD risk factors than individuals with 

higher SES. Determining the impact of risk factors for CVD among the US population for 

                                                 
1
 HDL (High Density Lipoprotein) is a clinical parameter found in blood that belongs to a class of proteins 

involved in cholesterol transport. Greater levels of HDL in the bloodstream are indicative of low cholesterol levels 

and thereby better cardiac health. 

 

 



 

3 

 

different SES groups is valuable in designing effective preventive programs to reduce health 

care costs in the nation. 
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LITERATURE REVIEW 

 

 The following discussion describes work that has contributed to the understanding of the 

concept of SES and its role in influencing health outcomes, including CVD. 

SES 

  Most studies of SES are in agreement on the challenges and problems associated with the 

measurement of SES which arises from the way in which SES is conceptually and operationally 

defined. SES represents a complex phenomenon observed in society that influences the outcome 

of a person’s health. Since SES is a combination of a variety factors including, social standing, 

purchasing power, social class, etc., it is difficult to describe and measure SES by a single 

factor. Consequently, this dilemma in measuring SES can be overcome by using more readily 

available factors like education and income that are frequently recorded in most surveys (Ettner, 

1996). Both education and income can be measured qualitatively and quantitatively making 

them popular tools in measuring SES effects on health. Education is the most widely used proxy 

measure of SES because in addition to providing an occupation, the level of education can also 

help adults make lifestyle choices that can impact their CVD risk factors. Using education as a 

proxy measure is advantageous for two main reasons, the first being the low non-response rates 

to survey questions related to education and second, the level of education remains fixed after 

adulthood and is unlikely to be influenced by poor health (G. A. Kaplan & Keil, 2011). Income 

is an important measure of SES that has implications in health outcomes and can be measured 

directly or as an index using the Poverty Income Ratio which also takes into account poverty 

levels and household size (G. A. Kaplan & Keil, 2011; Oakes & Rossi, 2003). Income can 

provide access to goods and health care services that can contribute to protect against disease. 
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SES & Health Outcomes  

 Several studies have looked at the role SES can play in influencing health outcomes and have 

found that higher levels of SES are associated with better health among people. One of the 

earliest and noteworthy studies to examine the role of SES and health outcomes matched death 

certificates from 1960 to educational level and income status. The study found a strong 

mortality gradient for individuals with less than four years of education compared to those with 

more than four years of education. In addition, individuals with an income of $2000 or less (in 

1959 dollars) had higher mortality gradients than those earning $10,000 or more (Kitagawa & 

Hauser, 1973). Using data from the 1979-1985 US Census and Current Population Survey, other 

researchers found a steady drop in the standard mortality ratio as educational attainment 

increased among adults over the age of 25 years. The study also found an inverse association 

between total family income and the risk of death (Rogot, Sorlie, & Johnson, 1974). Another 

study that utilized the NHANES data (1986-1987) to determine the influence of SES on self-

reported measures of health found that income indeed did have a positive and statistically 

significant effect on the mental and physical health of a person. Furthermore,  this study 

highlights the significance of understanding the role of SES on health outcomes in public policy 

as a means to develop more efficient public health programs and measures that can provide 

better cost-control strategies (Ettner, 1996). 

SES & CVD Risk Factors  

 Whether or not an individual is at a higher risk for developing CVD depends on their levels 

of various biophysical and biochemical parameters including high blood pressure (systolic and 

diastolic), low HDL-Cholesterol levels, high total Cholesterol levels, high fibrinogen levels, 
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high homocysteine, and high C-Reactive Protein (CRP) levels, among others. Several of these 

risk factors can be altered by better diet and behavioral choices and have consequently become 

important in understanding how SES can modify the levels of these risk factors (Black, 1992). 

Based on the observations that SES and health outcomes like CVD might have an association, 

studies in the literature sought to understand this relationship by exploring how SES might 

affect risk factors that can ultimately lead to CVD and found an association between different 

measures of SES and the levels of various CVD risk factors.  

 Using the NHANES data from 1999-2002, Muennig and colleagues (2007) provided one of 

the first important insights into the relationship between SES and CVD risk factors by 

measuring SES as a function of education and income on the levels of various biomarkers 

associated with CVD, namely HDL-Cholesterol, LDL-Cholesterol, CRP, fibrinogen and 

homocysteine.
2
 They found that high income (≥$20,000), high education(≥ high school), 

younger age, white race, female gender, less exposure to smoke, less saturated fat, BMI≤30, 

being foreign born, and having no family history of heart disease generally were associated with 

higher levels of HDL-Cholesterol (Income: Odds Ratio=1.40, 95% confidence interval (CI) = 

1.17,1.67) and Education: OR=1.43, 95%CI=(1.18,1.73)) (Muennig, Sohler, & Mahato, 2007). 

Higher levels of CRP are associated with a higher risk for CVD. The NHANES data from 1999-

2002 was also examined to determine the effects of SES by using poverty status as a proxy 

measure and examined the effect on CRP levels in adults over the age of 20 years. They 

observed high levels of CRP (>10.0mg/dL) among families with incomes below the poverty line 

                                                 
2
 Fibrinogen, homocysteine and C-reactive protein (CRP): Fibrinogen and homocysteine biochemical 

parameters that are commonly used to evaluate the risk of heart disease among patients. Higher levels of these two 

molecules are generally associated with CVD. CRP is commonly used clinical marker for inflammation that is a 

known risk factor for CVD. Higher levels of CRP are generally associated with patients with a high risk of CVD 
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indicating a role for low SES as measured by poverty status in chronic health, behavioral and 

disease processes (Alley et al., 2006). 

 Other studies have examined the influence of SES on hypertensive blood pressure levels. 

Early work on the NHANES 1971-1984 examined the role of SES (using education as a proxy 

measure) on blood pressure levels among individuals aged 25-44 years. The age-adjusted 

relative risk of hypertension incidence was found to be significantly higher among non-Hispanic 

whites with less than 12 years of education  compared to non-Hispanic blacks (that might be 

attributed to smaller sample size for non-Hispanic blacks (Vargas, Ingram, & Gillum, 2000). A 

more recent and interesting study from the country of Denmark, where individuals have equal 

and free access to health care, examined SES (as measured by education) among hypertensive 

patients and found that adults under the age of 65 years had increased odds of blood pressure 

control compared to patients with less than 10 years of education   (Paulsen et al., 2012). 

 Trends in the relationship between SES and health status over time can best be illustrated by 

the observations made by Zhang and colleagues (2004), who observed that the influence of SES 

(as measured by education) on other health conditions such as obesity, weakened over three 

decades from 1971-2000 when the prevalence of obesity increased dramatically perhaps due to 

an increase purchasing power of individuals leading to better access to food and reduced 

physical activity. In the NHANES I (1971 to 1974), there was a 50% relative difference in the 

obesity prevalence across the three groups (1976 to 1980, 1988 to 1994, and 1999 to 2000), but 

by 1999 to 2000 it declined to 14%. The authors imply that changes in societal behavior must be 

evaluated in order to design effective public health programs to prevent and reduce the 

incidence of diseases in any population (Zhang & Wang, 2004).  
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CONCEPTUAL FRAMEWORK AND HYPOTHESIS 

 

 The central hypothesis of this paper predicts that individuals with lower SES as measured by 

education and family income will present with poorer CVD risk measures, specifically, higher 

blood pressure and not having higher HDL-Cholesterol levels. In order to determine the impact 

of an individual’s education and family income on CVD risk, it is critical to recognize and 

control for the presence of additional factors that can potentially influence these outcomes. 

Based on previously published work and intuition, these factors have been categorized into the 

characteristics of an individual that influence CVD risk factors (Muennig et al., 2007). Each 

characteristic listed, can influence CVD risk factors in combination with the other 

characteristics mentioned below. 

SES 

 Understanding the association between SES and health outcomes is complex mainly due to 

the lack of a consensus on a definition for SES, the generalizability to populations, and the type 

of the disease(chronic or  acute, communicable or non-communicable) (Adler & Ostrove, 

1999). However, social science researchers do agree on the use of proxy measures such as 

educational attainment, income, and the ratio of family income to poverty threshold levels for 

estimating the effects of SES on health outcomes (Adler & Ostrove, 1999; Oakes & Rossi, 

2003).  A low income might not meet an individual’s day to day needs which can induce stress 

leading to an increased risk for poor health. However, the reverse scenario where poor health 

leads to little or no income may also occur. In most cases income also provides greater access to 

health insurance and thereby access to health care services that can aid in better health 
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management. Likewise, a greater number of employed individuals in a household can also 

decrease the levels of stress related to financial burdens and constraints associated with 

supporting and sustaining families.  

Health and Health Behavior  

 Individual behavior and choice in diet and health can alter the outcome of diseases like CVD. 

Awareness and participation in lifestyle choices such as stress, diet, physical activity, smoking 

and alcohol consumption over time can affect the outcome of CVD in an adult. The Basal 

Metabolic Index (BMI), family history of heart disease and the presence of conditions like 

diabetes can also influence the incidence of CVD. Acute and chronic exposure to caffeine or 

nicotine can also influence measurements of clinical risk factors for CVD and will be accounted 

for in this model. In addition, other chronic conditions known to be associated with an increased 

risk for CVD include obesity, certain bacterial infections and exposure to certain drugs 

(Andraws, Berger, & Brown, 2005). CVD risk factor measurements can also be affected by 

prescription medications like anti-hypertensive drugs that lower blood pressure and cholesterol 

reducing prescription medications that can increase HDL-Cholesterol levels.  

Demographic & Individual Characteristics  

 Age, gender, and ethnicity can also exert an effect on the outcome of clinical measures of 

CVD risk factors. As it is well established that increased age is a strong determinant of 

increased blood pressure and cholesterol, a different behavioral model would be needed to 

determine the role of SES on CVD risk factors among individuals older than 80 years of age 

(Young, 2000). This study will therefore focus on determining the influence of SES among 

adults aged 20 to 79 years. Both gender and racial/ethnic effects may be observed in the CVD 
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risk factors measured that might attributed to barriers generated by unequal access to education 

and/or income. Men and non-Hispanic white individuals generally have better access to 

education and income relative to African American and Hispanic individuals, which might give 

them a better health outcome and lowered risk for CVD (G. A. Kaplan & Keil, 2011). This can 

occur in two ways, first larger households will require greater financial responsibility and 

households with only one “bread winner” will cause greater financial and emotional stress on 

the employed adult. Alternatively, household with several unemployed dependent members 

(children and elderly) but having more two bread winners might be also be stressed due to 

greater economic and family responsibilities. Furthermore, it is also possible that individuals 

with different racial and ethnic backgrounds but with similar socioeconomic status (same levels 

of education or income) may also present with different levels of CVD risk which might be 

explained by genetic differences, diet, exercise and or unobservable changes in the external 

environment (Muennig et al., 2007).  
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FIGURE1. CONCEPTUAL FRAMEWORK 

 

 

 

  

Increased 

Outcomes for 

Cardiovascular 

Disease (CVD) 

Risk Factors 

(Blood Pressure & 

HDL-Cholesterol 

Levels) 

Socioeconomic Status (SES) 

Education 

 Educational Attainment 

Income 

 Annual Household/Family Income 

 Family Income to Poverty Ratio 

 Health Insurance Status 

 Wealth 

Health Behavior Characteristics 

Dietary Behavior 

 Total Saturated Fat Intake 

 Basal Metabolic Index (BMI) 

 Alcohol Consumption 

Health Behavior 

 Smoking Activity 

 Diabetic Status 

 Prescription Medication (anti-

hypertensive, cholesterol reducing 

medication) 

Demographics & Individual Characteristics 

 Age 

 Gender 

 Race/Ethnicity 

 Country of Birth 

 Family History of Heart Disease 

 



 

12 

 

DATA 

 

 The National Center for Health Statistics, Division of Health and Nutrition Examination 

Surveys, which is part of the Center for Disease Control and Prevention (CDC), annually, 

conducts the National Health and Nutrition Examination Survey (NHANES) to analyze health 

trends and prevalence of diseases. The NHANES 2007-2008 public data are representative of 

the entire civilian, non-institutionalized U.S. population from 2007 to 2008. Data are collected 

in two phases, a home interview and a health examination conducted in mobile examination 

centers. To ensure that the sample represented both the entire population and certain minority 

populations in the U.S., a stratified multistage probability random sampling procedure was 

performed. Sample selection was performed in four distinct stages: - (1) selection of the 

Primary Sampling Units (PSUs) which are counties or small groups of contiguous counties, (2) 

segments within PSUs (i.e., a block or group of blocks that contain a cluster of households), (3) 

households within segments, and (4) one or more participants within a household. Within a 12- 

month time period, a total of 15 PSU’s were visited. 

 All participants sign a consent form, agreeing to participate in the interview administered by 

a trained interviewer (For all age groups, Unweighted Sample Size = 10,149, and Unweighted 

Response Rate = 78.4). Following the completion of the household interview, a second consent 

form is provided to all interviewees aged 8 years and older to participate and complete the 

follow-up health examination component that is conducted at a mobile examination center (for 

all age groups, Unweighted Sample Size =9,762, and Unweighted Response Rate =75.4). 

Individuals who complete the interview phase may decline to undergo the examination. The 
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mobile examination center provides a high quality standardized examination facility to collect 

components of the health examination data with certified and trained personnel.  

 This study will examine data collected from adults aged between 20 and 79 years who 

completed both the interview and the medical examination. Pregnant women were excluded 

from this study due to the phenomenon of gestational hypertension or pregnancy induced 

hypertension, wherein higher blood pressure values are reported (Sibai, 2003).  
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ANALYSIS PLAN 

 

 To evaluate the impact of SES as measured by education and income on the outcome of 

CVD risk factors blood pressure and HDL-Cholesterol, this study examines data from the 4,992 

adults between the ages of 20 and 79 years from the 9,762 individuals for which both survey 

and medical examination data were collected by the 2007-2008 NHANES using multivariate 

regression models.  

Regression Models 

 A multivariate ordinal logistic regression model is applied to determine the effect of SES on 

the four categories of blood pressure that are sorted from low to high measures of average 

systolic and diastolic blood pressures (as defined in Table 1), after controlling for other factors. 

A multivariate logistic regression model is the appropriate model of choice to determine the 

impact of SES on predicting high or low levels of HDL-Cholesterol, after controlling for other 

factors. In each statistical analysis, the regression models include every proxy measure of SES 

(i.e. education and family income relative to poverty threshold levels) and also include 

independent variables that measure demographic, individual, health, and behavioral 

characteristics of the people included in the sample. 

Dependent Variables: 

Blood Pressure. The dependent variable, blood pressure was measured in terms of the sum of 

the mean of three separate systolic blood pressure measurements, which is the pressure exerted 

by circulating blood on the walls of the blood vessels (range 74-230mmHg) and the mean of 

three separate diastolic blood pressure measurements ,which is the pressure due to the force of 

blood in the arteries as the heart relaxes between heart beats (range 0-116mmHg) (American 
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Heart Association 2011). Based on the levels of systolic and diastolic blood pressure individuals 

were categorized into four blood pressure groups using criteria established by the American 

Heart Association, (see Table 1). When systolic and diastolic blood pressures fall into different 

categories, the higher category is used to classify blood pressure level. 

Table1: Blood Pressure Categories. 

Blood Pressure Category 
Systolic Pressure 

(mmHg) 
 

Diastolic Pressure 

(mm Hg) 

Normal <120 and <80 

Pre-hypertension 120-139 or 80-89 

Hypertension Stage I 140-159 or 90-99 

Hypertension Stage II ≥160 or ≥100 

Source: American Heart Association (2011) 

HDL-Cholesterol. The dependent variable HDL-Cholesterol reflects the level of “good” 

cholesterol; higher levels of HDL-Cholesterol are associated with lowered risk for CVD. 

Individuals were administered a blood test to measure various clinical parameters including 

HDL-Cholesterol levels and were reported in a range from 7-155mg/dL. An individual with a 

serum HDL-Cholesterol levels below 60mg/dL is considered to be at an increased risk for 

developing CVD compared with those with HDL-cholesterol levels ≥60mg/dL (National 

Cholesterol Education Program, 2002). 

Independent Variables 

Socioeconomic Characteristics 

Education. Educational attainment is grouped by the NHANES into five categories: (1) less 

than 9
th

 grade, (2) 9-11
th

 grade, and 12
th

 grade with no diploma, (3) high school graduate or 
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General Educational Development (GED) or equivalent, (4) some college or associate degree, 

and (5) college graduate or higher.  

Family Income to Poverty Ratio. The NHANES data set reports the ratio of family income to 

poverty ratio as a continuous variable in a range from 0 to greater than 5, using guidelines 

established by the Department of Health and Human Services for 2007. For the purposes of this 

study, the ratio of family income to poverty ratio is converted into a percentage and then 

grouped into six categories: (1) less than 100%, (2) 100%-200%, (3) 200%-300%, (4)300%-

400%, (5) 400% or more, and (6) Unknown. 

Health Insurance Status. Current health insurance status information from each individual in 

the survey is reported either as employer-based, government-based (Medicare, Medicaid or 

other), or self-purchased or as uninsured. This study uses health insurance status as a 

dichotomous variable and groups individuals based on whether or not they have health 

insurance. It is anticipated that, after controlling for other factors in the model, individuals with 

health insurance will have a lower likelihood of CVD risk factors because it provides access to 

medical care (Brooks et al., 2010). 

Demographic & Individual Characteristics 

Age. Age is reported at the time of the interview process in the NHANES. This study 

categorized individuals between the ages of 20 and 79 years in five categories. It is well 

established that CVD risk factors increase with an increase in age, holding other factors 

constant (Young, 2000). 
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Gender. Differential effects of gender on CVD risk factors have been observed in some studies 

with women having lower blood pressure levels and higher HDL-Cholesterol levels (Meyer, 

Haas, & Barton, 2006; Milner et al., 1999). 

Race/Ethnicity. An individual’s race/ethnicity may also be affect the levels of HDL-cholesterol 

and blood pressure measured(Cooper & Rotimi, 1997). Race/Ethnicity is coded into five 

different categories; (1) Mexican American, (2) Other Hispanic, (3) Non-Hispanic White, (4) 

Non-Hispanic Black, and (5) Other Race/Including Multiracial.  

Country of Birth. Individuals who are foreign born tend to adhere to their dietary habits which 

might decrease or increase their risk for developing CVD risk factors. This is included as a 

proxy measure to explain differences in cultural, social, and dietary behavioral patterns that 

might not be otherwise measured in this dataset. Country of birth was recorded categorically in 

five different groups (1) born in the U.S., (2) born in Mexico, (3) born in other Spanish-

speaking country, (4) born in other non-Spanish speaking country, and (5) those that refused to 

answer. For the purposes of this study, individuals will be grouped into a dichotomous variable 

based on whether or not they were born in the U.S based on the previous studies (Muennig et 

al., 2007). 

Health Behavior Characteristics 

Dietary Behavior. Total saturated fat (gm) is used as a proxy measure of dietary behavior and 

is based on the amount of total saturated fat consumed over a two day period as reported by the 

interviewee. Higher levels of dietary saturated fats are known to increase the risk for developing 

higher blood pressure levels and lower levels of HDL-Cholesterol (Black, 1992). Based on 

previously reported work by Muennig and colleagues(2007), average total saturated fat in diet 
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over the two days reported was calculated and then dichotomized into whether or not people 

consumed less than or greater than 25gm of total saturated fat per day for a 2,500 calorie diet 

using the recommended dietary intake values suggested by the Food and Drug Administration 

(Muennig et al., 2007; U.S. Department of Health and Human Services, 2005). 

BMI (Basal Metabolic Index). The BMI of an individual is an accepted proxy measure for the 

percentage of body fat. For the purpose of this study, the BMI values reported in the NHANES 

is re-categorized into four different categories based on the guidelines established by the CDC; 

(1) Underweight (less than 18.5 kg/m
2
) , (2) Normal (18.5 to 24.9 5 kg/m

2
), Overweight (25 to 

29.95 kg/m
2
) , and (4) Obese (30 5 kg/m

2
 or more) (Center for Disease Control, 1995). 

Overweight and obese individuals are generally known to have higher levels of risk factors and 

also are at a greater risk for developing CVD (Black, 1992; Center for Disease Control, 1995). 

Current Daily Physical Activity. The NHANES reports physical activity as vigorous 

recreational activities performed as to whether or not individuals participated in sports, fitness 

or recreational activities. After controlling for other factors, it is anticipated that increased 

physical activity will reduce CVD risk factors by potentially lowering blood pressure levels and 

increasing levels of HDL-Cholesterol (Mora, Cook, Buring, Ridker, & Lee, 2007; Muennig et 

al., 2007).   

Current Daily Smoking Activity. Nicotine, the active component of cigarettes is known to be 

a strong predictor of increased levels of blood pressure and lower levels of HDL-Cholesterol 

(Benowitz, 1986). In the NHANES interview component, individuals were first asked if they 

had ever smoked more than 100 cigarettes in their entire life. Those who had were then asked if 

they currently smoked cigarettes; responses were reported as (1) every day, (2) some days, (3) 
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not at all, and (4) refused. Smoking behavior for this study is indicated as a dichotomous 

variable based on responses (yes/no) to whether they had ever smoked in their lifetime 

(Benowitz, 1986; Black, 1992; Muennig et al., 2007) 

Current Annual Alcohol Consumption. All individuals in the NHANES were asked if they 

had at least 12 alcoholic drinks over the past year and responses were recorded as a 

dichotomous variable (yes/no). Increased alcohol consumption can lead to increased risk for 

CVD risk factors by increasing blood pressure (Black, 1992; Mukamal & Rimm, 2001). Though 

some studies have reported beneficial effects of moderate alcohol consumption on reducing the 

risk for CVD development several other studies have failed to find any such association making 

it difficult to determine a causal role in CVD or an optimal level for alcohol consumption 

(Kloner & Rezkalla, 2007; Mukamal & Rimm, 2001; O’Keefe, Bybee, & Lavie, 2007).  

Diabetes. Individuals with diabetes tend to have a high risk for developing increased levels of 

CVD risk factors (Kannel & McGee, 1979). All individuals in the NHANES are categorized 

into three different groups based on whether their physician classified them as (1) diabetic, (2) 

not diabetic, or (3) borderline diabetic. For the purposes of this study, an individual’s diabetic 

status is indicted by a dichotomous variable to whether the person is diabetic or borderline 

diabetic versus not diabetic, based on previous studies (Cefalu, 2008; Deedwania & Fonseca, 

2005; Kannel & McGee, 1979; Muennig et al., 2007; Sowers, Epstein, & Frohlich, 2001).  

No Food in past 30 minutes. Every individual in the NHANES who participated in the 

examination was asked if they consumed food in the past 30 minutes prior to their examination. 

Consumption of food before a health examination can increase blood pressure measurements 
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and possibly the levels of circulating HDL-Cholesterol in the blood of the individual (Ahuja, 

Robertson, & Ball, 2009). 

Family History of Heart Disease. To assess family history of heart disease among individuals 

examined, all individuals over the age of 20 years were asked if they have or had a close blood 

relative who had a heart attack. The inclusion of this dichotomous variable in the model serves 

as a proxy measure for any genetic predisposition among individuals for developing increased 

risk of CVD risk factors (Muennig et al., 2007; Mukamal & Rimm, 2001; U.S. Department of 

Health and Human Services, 2005). 
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RESULTS 

 

DESCRIPTIVE STATISTICS  

 

 The sample of 4,992 individuals from the 2007-2008 NHANES data represents civilian, non-

institutionalized adults between the ages of 20-79 years in the U.S. (See Table 2). CVD risk 

factors are quite prevalent in the population: 52% were either pre-hypertensive or hypertensive 

while 73% did not demonstrate high levels of HDL–Cholesterol.  

 Twenty percent of the study population have not completed high school, while 25% have a 

high school degree, 30% have completed some college or associate degree, and 26% have a 

college degree or higher. Higher educational attainment is associated with a larger proportion of 

individuals with lower cardiovascular disease risk factors. Adults with a college degree or 

higher display the largest proportion of individuals with normal blood pressure levels(52%)  and 

the lowest proportion of adults who were either pre-hypertensive or hypertensive (48%)  

relative to individuals who are less educated (See Table 3).  HDL-Cholesterol levels show a 

similar gradient with respect to education, adults with some college degree or higher display the 

most beneficial level of HDL-Cholesterol levels (34%) (See Table 4). 

 Income as measured by family income to poverty threshold level indicates that 13% of the 

population is below the 100% level, 19% between the 100% and 200% level, 14%  between 

200% and 300% , 11% between 300% and 400%, 36% were 400% or greater, while 7% had no 

information available (See Table 2). Approximately, 75% of the population has some sort of 

health insurance plan while 25% were uninsured. The study population is predominantly white 

(69%) while adults who are born outside the United States constitute 16% of the population. 
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 In terms of health behavior characteristics the data shows a predisposition towards unhealthy 

behaviors and a sedentary lifestyle. Approximately, 52%percent of the adults in this sample 

consumed more than the recommended daily amount of total saturated fat. BMI measurements 

indicate that 68% of the population is either overweight or obese while 29% and 2% of adults 

are normal and underweight, respectively.  More than 70% of the adults in this sample did not 

participate in any vigorous physical activity, 76% of the population did not smoke tobacco 

while more than 70% of adults consumed alcohol.  Medical history recorded in this study 

indicates that about 13% of the population is diabetic or borderline diabetic, 21% took some sort 

of anti-hypertensive prescription medication and 15% took a cholesterol prescription drug while 

13% has/had a relative with heart disease.  
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Table 2. Descriptive Statistics: Characteristics of Study Population 

Variable 

Hypertension Model HDL-Cholesterol Model 

Unweighted Weighted Unweighted Weighted 

Number  
% or 

mean  

% or 

mean  
Number 

% or 

mean  

% or 

mean  

       
Total Study Population  4,992 100.0 100.0 4,910 100.0 100.0 

Dependent Variables       

Blood Pressure Categories       

Normal 2,178 43.6 47.9 - - - 

Pre-hypertension 1,864 37.3 37.2 - - - 

Stage I Hypertension 701 14.0 11.7 - - - 

Stage II Hypertension 249 5.0 3.2 - - - 

HDL - Cholesterol       

<60mg/dL - - - 3,623 73.8 73.3 

≥60mg/dL - - - 1,287 26.2 26.7 

Independent Variables       

Socioeconomic  Characteristics        

Education       

Less than <9th grade 642 12.9 6.5 628 12.8 6.5 

9th-11th Grade 882 17.7 13.4 864 17.6 13.3 

High School 1,221 24.5 24.9 1,192 24.3 24.7 

Some College/Associate Degree 1,311 26.3 29.5 1,282 26.1 29.4 

College Graduate/Higher 933 18.7 25.6 941 19.2 26.1 

Family Income to Poverty Ratio             

Less than 100% 977 19.6 13.3 956 19.5 13.2 

100%-200% 1,215 24.3 18.7 1,211 24.7 18.7 

200%-300% 727 14.6 14.4 705 14.4 14.3 

300%-400% 457 9.2 10.9 442 9.0 10.8 

400% or More 1,184 23.7 35.7 1,181 24.1 35.9 

Unknown 432 8.7 7.1 415 8.5 7.0 

Health Insurance Status             

No Health Insurance 1,246 25.0 20.0 1,225 25.0 19.7 

Health Insurance  3,746 75.0 80.0 3,685 75.0 80.3 
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Table 2. Descriptive Statistics (Continued)   

Variable 

Hypertension Model HDL-Cholesterol Model 

Unweighted Weighted Unweighted Weighted 

Number 
% or 

mean  

% or 

mean  
Number 

% or 

mean  

% or 

mean  

       
Demographic Characteristics              

Age (Mean in years)  N=4,992  48.87  45.6  N=4,910  48.88  45.8 

Age Categories             

20 to 34 years 1,186 23.8 27.6 1,164 23.7 27.0 

35 to 44 years 909 18.2 20.5 895 18.2 20.6 

45 to 54 years 937 18.8 23.1 926 18.9 23.2 

55 to 64 years 920 18.4 15.5 908 18.5 15.9 

65 to 79 years 1,040 20.8 13.3 1,017 20.7 13.3 

Gender             

Male 2,493 49.9 49.2 2,463 50.2 50.6 

Female  2,499 50.1 50.8 2,447 49.8 49.4 

Race/Ethnicity             

Non-Hispanic White 2,273 45.5 69.2 2,261 46.1 69.6 

Non-Hispanic Black 1,059 21.2 11.4 971 19.8 10.5 

Mexican American 894 17.9 8.6 897 18.3 8.6 

Hispanic 569 11.4 4.9 570 11.6 5.0 

Other Race/Ethnicity 197 4.0 5.9 211 4.3 6.3 

Country of Birth             

Born in U.S. 3,749 75.1 83.9 3,656 74.5 83.5 

Foreign Born 1,243 24.9 16.1 1,252 25.5 16.5 

Health Behavior 

Characteristics  

            

Daily Average Total 

Saturated Fat Intake 

            

<25gm 1,938 38.8 44.6 1,911 38.9 44.7 

≥25gm 2,887 57.8 52.2 2,812 57.3 51.3 

Unknown 167 3.4 3.2 187 3.8 4.0 
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Table 2. Descriptive Statistics (Continued) 

Variable 

Hypertension Model HDL-Cholesterol Model 

Unweighted Weighted Unweighted Weighted 

Number 
% or 

mean  

% or 

mean  
Number 

% or 

mean  

% or 

mean  

Basal Metabolic Index (BMI) (in 

kg/m
2
) 

 

            

Underweight (Less than18.5) 81 1.6 1.6 70 1.4 1.4 

Normal (18.5 to<24.9) 1,275 25.9 29.4 1,259 26.0 29.5 

Overweight (25to29.9) 1,640 33.3 33.5 1,633 33.7 33.8 

Obese (30 or more) 1,874 38.0 34.6 1,816 37.5 34.1 

Unknown 59 1.2 0.9 69 1.4 1.2 

Current Daily Physical Activity             

Vigorous Recreational Activity 3,961 20.7 26.0 1,010 20.6 25.7 

No Vigorous Recreational Activity 1,031 79.4 74.1 3,900 79.4 74.3 

Current Daily Smoking Activity             

Does smoke 1,200 24.0 23.8 1,162 23.7 23.5 

Does not smoke 3,792 76.0 76.2 3,748 76.3 76.5 

Current Annual Alcohol 

Consumption 

            

Drinks alcohol 3,383 67.8 71.6 3,292 67.1 70.5 

Does not drink alcohol 1,344 26.8 23.3 1,298 26.4 22.8 

Unknown 265 5.3 5.2 320 6.5 6.8 

Diabetes             

Diabetic or borderline diabetic 902 18.7 13.6 883 18.0 13.7 

Not diabetic or borderline diabetic 4,090 81.9 86.4 4,027 82.0 86.3 

Anti-Hypertensive Medication             

Takes medication 1,331 26.7 21.1 - - - 

Does not take medication 3,655 73.3 78.8 - - - 

Unknown 6 0.1 0.1 - - - 

Cholesterol Medication   .         

Takes medication - - - 867 17.7 15.1 

Does not take medication - - - 4,403 82.3 85.0 

Unknown - - - - - - 
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Table 2. Descriptive Statistics (Continued) 

Variable Hypertension Model HDL-Cholesterol Model 

  Unweighted Weighted Unweighted Weighted 

Number % or 

mean 

% or 

mean 

Number % or 

mean 

% or 

mean 

       
Had Food 30mins Prior to 

Exam 

            

Consumed food 1,096 22.0 22.3 1,061 21.6 21.9 

Did not consume food 3,896 78.0 77.9 3,668 74.7 74.5 

Unknown - - - 181 3.69 3.65 

Family History of Heart 

Disease 

            

Relative has/had heart 

disease 

684 13.7 13.4 679 13.8 13.6 

No relative has/had heart 

disease 

4,171 83.6 84.3 4,097 83.4 84.1 

Unknown 137 2.7 2.3 134 2.7 2.3 

 

Source: Author’s analysis of data from the 2007-2008 NHANES from adults aged 20 to 79 

years. 
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TABLE3:  PERCENTAGE DISTRIBUTION OF ADULTS BY BLOOD PRESSURE LEVEL AND 

EDUCATION LEVEL 

 

  

BLOOD PRESSURE 

CATEGORY 

EDUCATION LEVEL 

LESS 

THAN 

9TH 

GRADE 

9TH-

11TH 

GRADE 

HIGH 

SCHOOL 

SOME 

COLLEGE/ 

ASSOCIATE 

SOME 

COLLEGE/HIGHER 
TOTAL 

       
NORMAL  35.1 45.5 42.0 43.9 52.4 43.6 

PRE-HYPERTENSION 37.1 36.2 38.7 39.6 33.7 37.3 

STAGE I HYPERTENSION 18.7 15.4 13.6 13.1 11.5 14.1 

STAGE II HYPERTENSION 

TOTAL 

9.2 

100.0 

5.9 

100.0 

5.7 

100.0 

3.4 

100.0 

2.5 

100.0 

5.0 

100.0 

Source: Author's analysis of data from the 2007-2008 NHANES aged 20 to 79 years. Weighted 

results are reported. 

 

 

 

 

 

 

 

TABLE4:  PERCENTAGE DISTRIBUTION OF ADULTS BY HDL-CHOLESTEROL LEVEL AND 

EDUCATION LEVEL  

 

 

  

HDL-CHOLESTEROL 

CATEGORY 

EDUCATION LEVEL 

LESS THAN 

9TH 

GRADE 

9TH-11TH 

GRADE 

HIGH 

SCHOOL 

SOME 

COLLEGE/ 

ASSOCIATE 

SOME 

COLLEGE/HIGHER 
TOTAL 

       GREATER THAN EQUAL TO 

60MG/DL  

19.4 26.0 25.3 25.0 33.7 26.2 

LESS THAN 60MG/DL 

TOTAL 

80.6 

100.0 

74.0 

100.0 

74.7 

100.0 

75.0 

100.0 

66.3 

100.0 

73.8 

100.0 

Source: Author's analysis of data from the 2007-2008 NHANES aged 20 to 79 years. Weighted 

results are reported. 
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MULTIVARIATE REGRESSION  

 

To determine the effect of SES measures (education and family poverty to income 

threshold ratio) on the CVD risk factors - blood pressure and HDL-Cholesterol levels after 

controlling for numerous additional characteristics, two separate multivariate regression models 

are used in this study. The first analysis uses an ordinal logistic model which predicts the odds 

of an adult having increased hypertension compared to people who have lower hypertension to 

normal blood pressure. The second analysis uses a logistic model which predicts the odds of an 

adult not having higher HDL-Cholesterol levels to those who do (See Table 5).  

The results from both the ordinal logistic regression model and the logistic model 

indicate that education alone and not income as measured by family income to poverty ratio has 

a significant effect on the odds of having higher blood pressure and the odds of not having 

higher levels of HDL-Cholesterol. Higher education influences the odds of having higher levels 

of cardiovascular risk factors in the expected direction than those with a lower education level. 

As one moves from adults with some college or higher degree to those who completed only the 

9
th

 grade or a lower level of education, the odds having Stage II hypertension versus the 

combined effect of stage I hypertension, pre-hypertension, and normal blood pressure is 1.696 

times as high, while for those who completed the 9
th

-11
th

 grade, or high school or some 

college/associate degree is 1.701, 1.574, and 1.449 times as high the odds for those with a 

college graduate or higher degree, respectively (UCLA: Academic Technology Services, 2006). 

The odds of predicting whether an adult with a high school diploma or some college/associate 

degree does not have a high HDL-Cholesterol value is 1.381 times and 1.284 as high than an 

adult with a college graduate or higher degree, respectively.  Income as measured by the family 
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poverty to income threshold is only marginally significant for individuals who are between 

300% to 400% level (p=0.079) in the blood pressure model. All other, family poverty to income 

threshold levels are not statistically significant in predicting the odds of having either higher 

blood pressure or not having a higher HDL-Cholesterol value.  

Age is statistically significant in both models; individuals who were younger were more 

likely to have lower blood pressure levels and higher levels of not having higher HDL-

Cholesterol compared to older individuals. Specifically, in comparison to adults who are 

between the ages of 65-79 years, adults who are 20-34, or 35-44, or 45-54 have odds of stage II 

hypertension that are 83%, 71%, and 53% lower; while the odds for not having high HDL-

Cholesterol levels are 166%, 82%, and 48% higher, respectively. The 55-64 years age group is 

marginally significant in the hypertension model (p=0.092) but is not statistically significant for 

in the HDL-Cholesterol model (p=0.285). 

Gender and ethnicity also play a statistically significant role in both models. The odds of 

a male having stage II hypertension is 1.948 times the odds for a female. The odds-ratio of a 

male individual who does not have higher levels of HDL-Cholesterol is 4.252 times than that of 

a female. Among the racial/ethnic groups included in this model, only non-Hispanic Blacks had 

a statistically significant effect compared to non-Hispanic White individuals. The odds of a non-

Hispanic Black having stage II hypertension is 1.459 times as high than that of a non-Hispanic 

White individual. The odds of a non-Hispanic Black of not having higher HDL-Cholesterol 

levels is 0.475 times than that of a non-Hispanic White individual.  

BMI plays a statistically significant role in predicting the odds-ratios for both the 

hypertension and HDL-Cholesterol models. In comparison to obese individuals, individuals 
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who are either underweight, or normal, or overweight have an odds-ratio of 0.496, 0.616, and 

0.771 in having stage II hypertension, respectively. In comparison to obese individuals, 

individuals who are either underweight, or normal, or overweight have an odds-ratio of 0.087, 

0.175, and 0.431 in not having higher HDL-Cholesterol levels, respectively. Not surprisingly, 

current physical activity also plays a significant role in influencing cardiovascular disease risk 

factors. Individuals who currently perform vigorous recreational activities compared to those 

that do not have an odds-ratio of 0.837 lower in having stage II hypertension. Individuals who 

currently perform vigorous recreational activities compared to those that do not have an odds-

ratio of 0.724 times in not having lower HDL-Cholesterol levels. 

Current smoking and alcohol consumption activities were only statistically significant in 

influencing HDL-Cholesterol levels and not blood pressure levels. The odds-ratio of an 

individual that currently smokes in not having higher HDL-Cholesterol levels is 1.443 times 

those who do not smoke. The odds-ratio of an individual that currently drinks alcohol in not 

having higher HDL-Cholesterol levels is 0.814 times those who do not smoke. 
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Table 5.Regression Results 

Variable (Reference group) 

Ordered Logistic Model of 

Having Hypertension 

Logistic Model of Not 

Having High HDL-

Cholesterol 

Odds-Ratio p value Odds-Ratio p value 

Socioeconomic  Characteristics 
 

 

 

 

 

 

 

 

Education (College Graduate/Higher) 
    

Less than 9th grade 1.701*** 0.002 1.544 0.155 

9th-11th Grade 1.574*** 0.000 1.275 0.129 

High School 1.504*** 0.002 1.381*** 0.012 

Some College/Associate Degree 1.449*** 0.003 1.284*** 0.038 

Family Income to Poverty Ratio (400% or 

more)     

Less than 100% 0.882 0.364 0.917 0.633 

100%-200% 1.070 0.568 0.999 0.994 

200%-300% 0.768* 0.079 0.913 0.647 

300%-400% 0.879 0.399 0.787 0.104 

Unknown 1.021 0.923 0.695* 0.088 

Health Insurance Status (No Health Insurance) 
    

Has Health Insurance 0.932 0.609 1.236 0.212 

Demographic Characteristics 
    

Age (in years) (65-79 years) 
    

20 to 34 years 0.175*** 0.000 2.659*** 0.000 

35 to 44 years 0.288*** 0.000 1.818*** 0.008 

45 to 54 years 0.470*** 0.000 1.483** 0.011 

55 to 64 years 0.731* 0.092 1.181 0.285 

Gender (Female) 
    

Male 1.948*** 0.000 4.252*** 0.000 

Race/Ethnicity (Non-Hispanic White) 
    

Non-Hispanic Black 1.459*** 0.007 0.475*** 0.000 

Mexican American 1.047 0.762 1.195 0.315 

Hispanic 1.056 0.737 1.065 0.717 

Other Race/Ethnicity 1.094 0.518 1.230 0.492 

Country of Birth (Born in US) 
    

Foreign Born 1.220 0.177 0.862 0.418 

Health Behavior Characteristics 
    

Daily Average Total Saturated Fat Intake 
(≥25gm)     

<25gm 0.927 0.208 0.988 0.910 

Unknown 1.066 0.744 0.987 0.970 
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Table 5.Regression Results (Continued) 

Variable (Reference group) 

Ordered Logistic Model of 

Having Hypertension 

Logistic Model of Not Having 

High HDL-Cholesterol 

  
Odds-Ratio p value Odds-Ratio p value 

     

Basal Metabolic Index (BMI) (in kg/m
2
) 

(Obese (30 or more)) 

        

Underweight (Less than 18.5) 0.496*** 0.004 0.087*** 0.000 

Normal (18.5 to 24.9) 0.616*** 0.000 0.175*** 0.000 

Overweight (25 to 29.9) 0.771*** 0.001 0.431*** 0.000 

Unknown 0.651 0.327 0.859 0.725 

Current Daily Physical Activity (No 

Activity) 

        

Vigorous Recreational Activity 0.837** 0.026 0.724** 0.022 

Current Smoking Activity (Does not 

Smoke) 

        

Does smoke 1.091 0.327 1.443*** 0.003 

Current Alcohol Consumption (Does not 

Drink) 

        

Drinks alcohol 0.903 0.241 0.814** 0.045 

Unknown 1.045 0.839 0.946 0.765 

Diabetes (Not Diabetic)         

Diabetic or Borderline Diabetic 0.902 0.402 1.671*** 0.009 

Anti-Hypertensive (Takes Medication)         

Does not Take Medication 0.546*** 0.000 - - 

Unknown 0.127** 0.025 - - 

Cholesterol Medication (Does not Take 

Medication) 

        

Takes medication - - 1.272* 0.080 

Had Food 30mins Prior to Exam          

Consumed  Food 0.840** 0.028 - - 

Did Not Consume Food - - 0.968 0.804 

Unknown - - 0.890 0.646 

Family History of Heart Disease (Has 

History) 

        

No relative has/had heart disease 1.002 0.963 0.909 0.122 

Unknown 0.998 0.957 1.030 0.916 

N=4,992 (for Hypertension Model), N=4,910 (for HDL-Cholesterol Model) 

Source: Author's analysis of data from the 2007-2008 NHANES 

* Statistically significant at the 10% level 

** Statistically significant at the 5% level 

***Statistically significant at the 1% level 
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Medical prescription drugs that are used to treat patients with high blood pressure levels 

and low levels of HDL-Cholesterol are statistically significant in their respective models. 

Individuals that do not take anti-hypertensive medication compared to those that do not have an 

odds-ratio of 0.541 in having stage-II hypertension. Individuals that take cholesterol medication 

compared to those that do not, have an odds-ratio of 1.272 times as high in not having higher 

levels of HDL-Cholesterol levels. Furthermore, it is interesting that family history of heart 

disease is not statistically significant in either model for hypertension (p=0.969) or HDL-

Cholesterol (p=0.122).  

The results from these multivariate logistic models can be used to illustrate the predicted 

probabilities of an adult with cardiovascular disease risk factors. For, an adult with median 

characteristics, who is male and non-Hispanic white who has completed some college graduate 

or higher degree the predicted probability of having stage II hypertension, is 1.4% in contrast 

with a person who has identical characteristics but has completed less than the 9
th

 grade of high 

school the predicted probability is 2.4%. This is a 1.0 percentage point difference (See 

Figure.2).  For a male adult with median characteristics who is non-Hispanic black who has 

completed some college graduate or higher degree the predicted probability of not having high 

HDL-Cholesterol levels is 97.4% while an adult male with identical characteristics who had 

completed less than the 9
th

 grade of high school, the predicted probability is 96.1%. This is a 1.3 

percentage point difference (See Figure.3) which is low but statistically significant and might be 

explained by the high prevalence of low HDL-Cholesterol levels among the population used in 

this study (See Table.2). 
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FIGURE2. PREDICTED PROBABILITY OF STAGE II HYPERTENSION RELATIVE TO EDUCATION 

LEVEL 
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Note: Illustrative people are identical in all characteristics, other than education. Specifically; 

non-Hispanic white, male, 20-34 years, 300-400% family poverty to income ratio, has health 

insurance, born in the U.S., consumes more than 25gm of total saturated fat, obese, no physical 

activity, does not smoke, drinks alcohol, not diabetic or borderline diabetic, does not take anti-

hypertensive medication, did not consume food 30 minutes prior to the medical examination 

and has no family history of heart disease. 

Source: Author’s analysis of data from 2007-2008 NHANES. 
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FIGURE3. PREDICTED PROBABILITY OF NOT HAVING HIGH HDL-CHOLESTEROL RELATIVE 

TO EDUCATION LEVEL 

 
P

re
d
ic

te
d
 P

ro
b
a
b
ili

ty
 i
n
 %

0

20

40

60

80

100

120

140

9th G
rade

9th-11th G
rade

High S
chool

Some C
olle

ge/A
ssociate D

egree

Colle
ge G

raduate/H
igher

97.4 96.9 97.1 96.9 96.1

 

Note: Illustrative people are identical in all characteristics, other than education. Specifically; 

non-Hispanic white, male, 20-34 years, 300-400% family poverty to income ratio, has health 

insurance, born in the U.S., consumes more than 25gm of total saturated fat, obese, no physical 

activity, does not smoke, drinks alcohol, not diabetic or borderline diabetic, does not take 

cholesterol medication, did not consume food 30 minutes prior to the medical examination and 

has no family history of heart disease. 

Source: Author’s analysis of data from 2007-2008 NHANES. 
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DISCUSSION 

According to the results from the analysis carried out in this study, SES is associated 

with increased levels for CVD risk factors. Specifically, this study finds that lower education 

levels are associated with higher blood pressure levels and not having higher HDL-Cholesterol 

levels, after controlling for other factors including demographics and health behavior 

characteristics. This finding is consistent with the results obtained by previous studies (Muennig 

et al., 2007; Vargas et al., 2000).  

However, this study’s results indicate that the family income to poverty ratio has no 

effect in predicting the outcome of either blood pressure or HDL-Cholesterol levels, after 

controlling for education and other factors. This finding contrasts with results obtained in a 

previous study which found that both education and income when used in the same regression 

model are strong predictors of CVD risk factors (Muennig, Sohler, and Mahato 2007). 

Furthermore, this study also defines and represents both education and the family income to 

poverty ratio factors in several different categorical groups rather than as a dichotomous 

variable as used by Muennig and colleagues (2007). In addition, in contrast to previously 

published literature, health insurance status did not predict the levels of CVD risk 

factors(Muennig et al., 2007). 

People with lower levels of education might indulge in risky activities such as eating 

unhealthy cheaper food items, smoking tobacco, consuming alcohol, and using drugs, and might 

find it increasingly difficult to adhere to medical treatment regimens that are often complicated. 

The findings from this study suggest that alterations in behavior and diet can provide positive 

healthy outcomes in improving blood pressure and HDL-Cholesterol levels. Increased physical 
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activity and a decreased participation in risky health behaviors such as smoking can help reduce 

the risk of CVD among individuals in the U.S. Public health programs that design polices that 

promote these activities might potentially help in reducing the incidence of CVD in the country. 

Although the results from this study indicate that increased alcohol consumption reduces CVD 

risk as measured by not having higher HDL-Cholesterol levels, caution must be used while 

interpreting these results. This study measures alcohol consumption on a yearly basis but does 

not factor in how much and what type of alcohol is consumed on a regular basis (Kloner & 

Rezkalla, 2007). 

There are several limitations to this study. This study utilizes data collected over a one 

year time period from 2007 to 2008 which results in a smaller sample size than that could have 

been obtained by pooling data from several years. The NHANES data are cross-sectional and 

thereby independent of time making it impossible to observe changes in CVD risk factors or 

SES measures. Furthermore, any unforeseen changes that could impact either SES measures or 

CVD risk factors cannot be factored into the analysis because cross-sectional data represents 

information at specific point in time. The use of the NHANES data does not show differences 

over time but does measure differences among the individuals in the sample. This study 

employs only two CVD risk factors in the analysis but it is possible that SES proxy measures 

might be associated with other CVD risk factors such as CRP, fibrinogen, and homocysteine. 

CVD is a chronic medical condition that develops over a period of time and the results 

of this study do not necessarily imply that improving a person’s education will lower the 

person’s current level of CVD risk factors. Instead the results from this study indicate that lower 

levels of CVD risk factors are observed among individuals with higher levels of education 
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compared with those with relatively lower levels of education. These findings suggest that 

public policies  

However, the results in this study do provide evidence that education and health policies 

have the potential to improve health outcomes in the U.S. population. SES is a key structural 

component of society and data from this study indicates that SES as measured by education is 

indeed, an important tool to establish and develop public policies and medical strategies to 

reducing the risk of CVD in the United States. Future studies in understanding the role of SES 

on CVD health risk factors and other chronic diseases will be crucial in finding and developing 

non-medical interventions that can reduce the economic burden of disease in the United States 

and elsewhere. Data from such studies that use different proxy measures of SES might reveal 

better methodology and approaches to understanding the impact of SES on health risk and 

outcomes providing additional tools in health and socioeconomic policy. 
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