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Abstract

Objective—To examine prospectively the association between US state income inequality and 

incidence of heart attack.

Methods—We used data from the National Epidemiologic Survey on Alcohol and Related 

Conditions (n = 34,445). Respondents completed interviews at baseline (2001–2002) and follow-

up (2004–2005). Weighted multilevel modeling was used to determine if US state-level income 

inequality (measured by the Gini coefficient) at baseline was a predictor of heart attack during 

follow-up, controlling for individual-level and state-level covariates.

Results—In comparison to residents of US states in the lowest quartile of income inequality, 

those living in the second [Adjusted Odds Ratio (AOR) =1.71, 95 % CI 1.16–2.53)], third (AOR = 

1.81, 95 % CI 1.28–2.57), and fourth (AOR = 2.04, 95 % CI 1.26–3.29) quartiles were more likely 

to have a heart attack. Similar findings were obtained when we excluded those who had a heart 

attack prior to baseline.
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Conclusions—This study is one of the first to empirically show the longitudinal relationship 

between income inequality and coronary heart disease. Living in a state with higher income 

inequality increases the risk for heart attack among US adults.
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Introduction

Heart attack is the number one leading cause of death in the United States (Hoyert and Xu 

2012). In 2009, the proportion of total deaths attributed to heart attack was 24.6 % 

(599,413/2,437,163) and the crude death rate was 195.2 (Kochanek et al. 2011). Coronary 

Heart Disease (CHD) is the most common type of heart disease, killing more than 385,000 

individuals each year (Kochanek et al. 2011). Every year around 715,000 Americans have a 

heart attack; of these 525,000 are first heart attacks (Go et al. 2013b). As individuals age 

throughout the lifespan, the risk for CHD and heart attack increases (Go et al. 2013a). 

However, this risk disproportionately affects lower socioeconomic status groups (Cirera et 

al. 2013; Franks et al. 2011), partly due to the clustering of CHD risk factors at the lower 

end of the socioeconomic hierarchy including high blood pressure, high LDL cholesterol, 

smoking, (2011), diabetes, being overweight or obese, poor diet, physical inactivity, and 

negative emotions such as depression and anxiety (Centers for Disease Control and 

Prevention 2011; Alamian and Paradis 2009; Clark et al. 2009; Kawachi et al. 1994; Sharma 

et al. 2004). Therefore, there is a significant relationship between absolute income and risk 

for CVD (Franks et al. 2011; Luksiene et al. 2011; Loucks et al. 2009).

The distribution of wealth and incomes in society is an established social determinant of 

population health that may operate independently from the effect of individual incomes on 

health (Pickett and Wilkinson 2009). Income inequality has risen sharply during the past 

four decades among Organization for Economic Co-operation and Development (OECD) 

nations, and there is growing concern about its damaging effects on population health 

(Piketty 2014). For example, the average Gini coefficient among all OECD countries was 

0.28 in the mid-1980s and by the late 2000s, it had increased by 10 % to 0.31 (OECD 2011). 

The pattern of income inequality in the United States since the 2008 recession is one in 

which the top 10 % (and in particular, the top 1 %) has pulled away from the rest of society, 

while income growth for the bottom 90 % has remained flat (Stiglitz 2012).

High income inequality has been theorized to be harmful to population health because it 

erodes social cohesion (Stiglitz 2012) and inhibits the ability of governments to offer social 

and health services (Kawachi and Kennedy 1999). The erosion of social cohesion has been 

linked with social isolation (Berkman et al. 2014), which can in turn lead to a lower 

likelihood of participating in physical activity, and an increase in likelihood in adopting 

maladaptive coping mechanisms such as smoking and overeating (Baumeister et al. 2005; 

Marmot 2005; Twenge et al. 2002). Physical inactivity and overeating are behavioral risk 

factors for overweight and obesity, and diabetes (Siegel et al. 2013), which of course are risk 
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factors for heart attack. Also, the erosion of social cohesion hinders the ability of elected 

officials to govern, as the political process becomes captured by the rent-seeking behavior of 

the top 1 % (Stiglitz 2012). The result is a society which is increasingly focused on shoring 

up the interests of the “haves” against the rest (Kawachi and Kennedy 1999). Research has 

indicated that US States with high income inequality spend a smaller proportion of their 

state budget on health care and health services (Kawachi and Kennedy 1999).

The perceived stagnation of incomes for the vast majority—combined with the persistent 

cultural myth of the “American Dream”—also generates frustration and anxiety. To cope 

with increased anxiety, people are more likely to engage in maladaptive coping behaviors 

such as smoking, drug use, and overeating (Wilkinson 1997), which are all behavioral risk 

factors for CHD. In the United States, higher income inequality at the state level has been 

linked with increased prevalence of overweight/obesity, hypertension, sedentary behavior 

(Diez-Roux et al. 2000; Due et al. 2009), alcohol and marijuana consumption (Galea et al. 

2007), and is associated with higher levels of the cardiovascular biomarkers hsCRP, 

sICAM-1, and fibrinogen, which are markers for atherosclerosis (Clark et al. 2012). Among 

industrialized countries, high income inequality has been linked with smoking, eating 

energy-dense foods and physical inactivity (Kim et al. 2008) and with CHD risk factors such 

as higher blood pressure, obesity prevalence, coronary heart disease, and stroke (Kim et al. 

2008). The design utilized in these studies has been primarily cross-sectional and, therefore 

the associations relied on prevalent cases, which is problematic because temporality of the 

exposure and outcome cannot be identified. Longitudinal studies of income inequality and 

incident disease have remained sparse. To identify whether exposure to state-level income 

inequality is a predictor of increased risk for CVD risk factors and heart attack, we used a 

longitudinal study design and a population-based sample to test the hypothesis that increased 

income inequality leads to a greater risk for heavier weight statuses, anxiety, smoking, 

hypertension, and heart attack during follow-up.

Methods

Procedures

We used data from the National Epidemiologic Survey on Alcohol and Related Conditions 

(NESARC), a representative sample of non-institutionalized US adults aged 18 and older 

(Grant et al. 2004, 2009). Baseline data collection was carried out in 2001–2002 and 

included structured diagnostic interviews with 43,093 participants with a response rate of 81 

%. Follow-up interviews were conducted between 2004 and 2005 with 34,653 participants 

responding yielding an 86.7 % response rate of eligible participants. Respondents who 

participated in both baseline and follow-up questionnaires were included in this 

investigation. All participants provided written informed consent.

Measures

Area-level covariates—The main exposure was state income inequality, which was 

measured using the Gini coefficient. The Gini coefficient ranges from 0 (perfect equality, 

where every household earns exactly the same income) to 1.0 (perfect inequality). The 

calculation of the Gini coefficient has been described elsewhere (Kennedy et al. 1996). 
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Mathematically the Gini coefficient is defined as one-half of the average difference in 

incomes between any two individuals randomly sampled from the distribution, normalized 

on mean income.

For this investigation, the Gini coefficient in each of the 50 states and the District of 

Columbia was obtained from the 2000 US Census (Hisnanick and Rogers 2007). The 

distribution of the Gini coefficient among the states was used to categorize the states into 

quartiles: first (Gini ≤ 0.427), second (Gini = 0.428–0.440), third (Gini = 0.441–0.452), and 

fourth (Gini > 0.452) quartiles. Other state-level covariates included at the state level 

included median income, proportion of the state in poverty, proportion black (proportion of 

the state population that is African-American), population size and census regional division 

[(1) New England (reference category), (2) Middle Atlantic, (3) East North Central, (4) 

West North Central, (5) South Atlantic, (6) East North Central, (7) West South Central, (8), 

Mountain, and (9) Pacific]. The metropolitan statistical area (MSA) was used to determine 

the type of geographical setting in which the respondent lived at baseline. The setting was 

defined as urban (within the central city of the MSA), suburban (within the MSA but not 

within the central city) and rural (not in the MSA). Gini Quartiles were significantly 

correlated with other state-level characteristics, but were not entirely overlapped with them 

(correlation coefficients with median income, proportion African-American, proportion poor 

and state population were −0.26, 0.63, −0.59, and 0.35, respectively.

Individual-level covariates—At baseline, trained interviewers collected 

sociodemographic data, which included sex, age, total household income in the last 12 

months, race/ethnicity (white, black, native, Asian, or Hispanic), education (less than high 

school, high school, post-secondary, and graduate school) and marital status (couple vs. 

single).

Outcome measures—At baseline and follow-up, respondents were asked if they had a 

heart attack or myocardial infarction in the previous year (yes vs. no). Also, interviewers 

asked if a doctor or health professional had confirmed the diagnosis (yes vs. no). We used 

two alternative definitions to assess incident heart attack: (1) those who reported 

experiencing a heart attack (n = 358 including those who had a history of heart attack; and 

incident cases n = 298, including only those with no history of experiencing a heart attack) 

and (2) those that reported experiencing a heart attack and reported that a doctor confirmed 

the diagnosis (n = 327 including those who had a history of heart attack; and incident cases n 

= 276 including only those with no history of experiencing a heart attack).

Height and weight were measured at baseline and at follow-up, which were then used to 

determine Body Mass Index (BMI). BMI is equal to mass (kg)/[height (m)]2. Differing 

thresholds were used to determine four weight status outcomes, which include overweight 

(BMI ≥ 25 kg/m2), class I obesity (BMI = 30.0–34.9 kg/m2), class II obesity (BMI = 35.0–

39.9 kg/m2), and class III obesity (BMI ≥ 40.0 kg/m2).

Respondents were asked at baseline and at follow-up if they had smoked cigarettes in the 

previous year. If they had answered yes, then they were categorized as a smoker. 
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Participants were also asked if they had high blood pressure or hypertension in the previous 

year at baseline and follow-up.

Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) 

psychiatric disorders were assessed by Alcohol Use Disorder and Associated Disabilities 

Interview Schedule-IV (Grant et al. 2001). We focused on whether participants qualified for 

a past-year diagnosis Generalized Anxiety Disorder at baseline and follow-up interviews.

Statistical analyses

Due to the multi-stage sampling design of the NESARC (i.e., multiple participants were 

sampled from the same primary sampling units, within US States), responses from 

individuals with the same sampling units are not expected to be independent. Therefore, we 

used multilevel logistic regression to investigate the prospective association between state-

level income inequality and the heart health outcomes such as heart attack, weight status, 

smoking, hypertension, and anxiety, adjusted for area-level and individual-level 

characteristics. Additional information regarding the application of this type of analysis in 

public health research is available elsewhere (Diez-Roux et al. 2000).

To investigate the prospective association between income inequality and the heart health 

outcomes, we fitted the following groups of models. The first set of analyses involved a null 

model, with just the outcome, which provides the overall predicted probability and the 95 % 

plausible value range of the degree of variability between states in risk of each outcome 

(Table 2). The overall predicted probability indicates the average probability of observing 

the particular CHD outcome across all US States (Raudenbush and Bryk 2002). The 95 % 

value range describes the range within which the predicted probability varies across all US 

States (Raudenbush and Bryk 2002). This should not be confused with confidence intervals, 

which measure the precision of fixed-effect estimates, whereas the plausible value range 

measures the estimated variation across US States. Formulas to calculate the overall 

predicted probability and plausible value range have been provided in Appendix 1. Next, the 

crude relationship between income inequality and each cardiovascular outcome was 

estimated. Then, individual-level and state-level sociodemographic characteristics were 

added to the models. Finally, a cross-level sex by state-level income inequality interaction 

was tested. Analyses were conducted in two separate groups of models. First, the 

prospective relationship between income inequality and the health outcomes was 

investigated in the entire analytic sample (Table 3). Then, the prospective relationship 

between income inequality and the health outcomes was re-examined after excluding 

participants who have had a history of heart attack, overweight status, obesity (classes I–III), 

anxiety, smoking status, and hypertension at baseline (Table 4). Models excluding those 

with a history of each outcome were conducted separately. This addresses the hypothesis 

about whether the association between income inequality and CHD is due to the effect of 

inequality on incidence (i.e., new onset), or whether it is due to the effect of inequality on 

disease prognosis (i.e., risk of re-infarction among people with existing disease).

For all analyses, multilevel modeling was used to account for clustering of NESARC 

respondents within primary sampling units (PSU) and within the US states. In other words, 

the intercepts of state and PSU covariates were allowed to vary. The NESARC’s Wave 2 
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sampling weights were incorporated into the analyses; these weights account for selection 

probabilities, participant non-response across both waves, and post-stratify the sample 

according to the demographics of the US population in 2000. Analyses were performed 

using Stata (V.12.0) and HLM 6.04 (Hierarchical Linear Modeling, Scientific Software 

International, Chicago, IL, USA).

Results

Characteristics measured at baseline (n = 43,093) and at follow-up (n = 34,445) of the adults 

participating in the NESARC are presented in Table 1. Slightly over half the sample was 

female (52.1 %). At baseline, approximately, 70.9, 11.1, 2.1, 4.4, and 11.6 % were white, 

black, native, Asian, and Hispanic, respectively. Also, 28.4, 38.9, and 32.7 % reported their 

household income as low, moderate, and high, respectively. Of the sample, 29.5, 50.7, and 

19.7 % resided in urban, suburban, and rural settings, respectively. The average age was 

46.4 years (SD = 18.2). There were more respondents living in the most unequal states in 

comparison to the most equal. For example, at follow-up, the number of people in the 1st, 

2nd, 3rd, and 4th Gini Quartiles was 3572 (12.2 %), 6922 (21.4 %), 8527 (26.1 %), and 

15,424 (40.3 %), respectively. The number of confirmed heart attacks within the first, 

second, third, and fourth Gini quartile States was 29 (0.8 %), 69 (1.0 %), 85(1.0 %), and 144 

(0.9 %), respectively. The number of new cases of heart attack and the cumulative incidence 

within the first, second, third, and fourth Gini quartile States was 26 (0.7 %), 63 (0.9 %), 76 

(0.9 %), and 118 (0.8 %), respectively.

The distribution of income inequality across the 50 states and District of Columbia is also 

found in Table 1. For example, the mean (standard deviation), median, Inter Quartile Range 

(IQR), and range of Gini coefficient across the US States include 0.44 (SD = 0.02), 0.44, 

0.025, and 0.293–0.529, respectively. Also, the average state median income, proportion 

black, proportion poor, and state population were $41,468 (SD = 6,290), 10.8 % (SD = 

11.8), 11.5 % (SD = 3.1), and 5,518,077 (SD = 6164026), respectively.

The overall predictive probability and the plausible value ranges determined from the 

intercept-only models for cardiovascular outcomes are presented (Table 2). The overall 

predicted probability is the estimated proportion of all NESARC participants experiencing 

the outcome. The plausible value range indicates that there is variation across the US states. 

For example, the plausible value range, or the range of proportion experiencing the 

outcomes estimates across the US states, for heart attack from the incident and recurrent and 

incident only analyses were 0.5–1.9 %, and 0.4–1.9 %, respectively (Table 2). Also, the 

plausible value range of overweight status among the US states from the prospective, and 

incident analyses were 48.5–76.9 %, and 18.8–25.9 %, respectively. These findings indicate 

that the cardiovascular outcomes varied across the US states.

Analyses of all Wave 2 outcomes

When unadjusted relationships were tested, in comparison to individuals living in the first 

quartile of Gini index, individuals in the second (OR = 1.49, 95 % CI = 1.07, 2.09), third 

(OR = 1.36, 95 % CI = 1.08, 1.72), and fourth (OR = 1.45, 95 % CI = 1.15, 1.83) quartiles 

were significantly more likely to have a heart attack at follow-up (results not shown). 
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Similarly, increased risk for reporting other outcomes with increased risk for Gini index was 

obtained when heart attack confirmed by a doctor, obese status (class III) and hypertension 

were the outcomes (results not shown).

When state-level and individual-level characteristics were included in the models, in 

comparison to those living in the lowest Gini quartile, the risk for heart attack at follow-up 

was Adjusted Odds Ratio (AOR) = 1.71 (95 % CI = 1.16, 2.53), AOR = 1.81 (95 % CI = 

1.28, 2.57), and AOR = 2.04 (95 % CI = 1.26, 3.29) for those in the second, third, and fourth 

quartile of inequality, respectively (test for linear trend, p = 0.073) (Table 3). Participants 

living in the second (AOR = 1.69, 95 % CI = 1.10, 2.60), third (AOR = 1.60, 95 % CI = 

1.09, 2.35), and fourth (AOR = 1.86, 95 % CI = 1.13, 3.06) Gini quartiles were more likely 

to report experiencing a heart attack confirmed by a doctor. The inequality by income cross-

level interaction was not significant, indicating that the association between income 

inequality and risk for heart attack did not vary across household income levels. Of the other 

CHD outcomes, income inequality was associated with only class III obesity. Participants 

living in the second (AOR = 1.51, 95 % CI = 1.16, 1.98) and third (AOR = 1.46, 95 % CI = 

1.12, 1.91) Gini quartiles were more likely to be obese (class III) at follow-up (Table 3). 

Although the crude relationship between income inequality and increased risk for 

hypertension was significant, its effect was attenuated when adjusted for confounders. The 

associations between income inequality and both anxiety and smoking were not significant.

Analysis of incident outcomes

Income inequality was also associated with new cases of heart attack. The crude analysis 

indicated that in comparison to those who lived in the first Gini quartile, those living in the 

second, third, and fourth quartiles were OR = 1.51 (95 % CI = 1.06, 2.16),OR = 1.33(95 % 

CI = 1.00, 1.77), and OR = 1.29 (95 % CI = 0.99, 1.68) more likely to have a heart attack at 

follow-up, respectively. Similar findings were obtained when the outcome was heart attack 

confirmed by a doctor (results were not shown).

When state-level and individual-level characteristics were included in the analyses, in 

comparison to the first Gini quartile, those living in the second, third, and fourth Gini 

quartiles were AOR = 1.67 (95 % CI = 1.13, 2.47), AOR = 1.68 (95 % CI = 1.18, 2.40), and 

AOR = 1.95 (95 % CI = 1.20, 3.17), respectively, were more likely to experience a heart 

attack at follow-up (Table 4). Again, the inequality by income cross-level interaction was 

not significant. Similar to the findings in which all participants were included at baseline, 

respondents living in the second (AOR = 1.68, 95 % CI = 1.09, 2.59), third (AOR = 1.50, 95 

% CI = 1.01, 2.23), and fourth (AOR = 1.77, 95 % CI = 1.06, 2.95) quartiles were more 

likely to report experiencing a confirmed heart attack. Income inequality was not 

significantly associated with anxiety, smoking status, or hypertension among incident cases. 

Similar to the prospective analysis including all respondents, income inequality was 

associated with the likelihood of becoming obese (class III) among new cases with no 

apparent linear trend (Table 4). For example, among those who lived in the second (AOR = 

1.61, 95 % CI = 1.16, 2.23) and third (AOR = 1.55, 95 % CI = 1.08, 2.22) Gini quartiles, in 

comparison to those in the most equal quartiles, there was a significant risk of becoming 

obese (class III) (Table 4).
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For both sets of adjusted analyses, the following groups had lower risks of heart attack 

during follow-up: females (vs. males), younger individuals (vs. older), and those with 

moderate and high household incomes (in comparison to those with low household incomes) 

(Tables 3, 4).

Discussion

This current study is one of the first to investigate the prospective association between US 

state-level income inequality and heart attack in a representative sample of the US 

population. Results from previous ecological and cross-sectional studies describing the 

association between greater income inequality and greater prevalence or risk of CHD 

indicators are consistent with our findings (Clark et al. 2012; Diez-Roux et al. 2000; Kim et 

al. 2008; Massing et al. 2004). Our results indicate that income inequality is an important 

predictor of an increased risk of heart attack and Obesity (class III), but not any of the other 

CHD indicators such as smoking, hypertension, or other weight status, after adjusting for 

individual- and state-level characteristics. One possible explanation for our findings may be 

that the association between income inequality and increased risk for heart attack is not 

mediated through these pathways (i.e., increased smoking behavior, hypertension, or mental 

disorders). For example, the mechanism linking inequality to heart disease may be through 

increased risk for obesity (which we observed), or some other pathway that we were not able 

to test using the NESARC, such as inflammation.

Our findings extend the evidence summarized in a previous meta-analysis of studies of the 

association between inequality and health, which found that income inequality is associated 

with excess mortality and risk of poor self-rated health (Kondo et al. 2009). We found no 

evidence of a cross-level interaction between income inequality and sex, i.e., the association 

between inequality and risk of heart attack was similar in men and women. Also, we found 

no evidence of a significant cross-level interaction between income inequality and 

individual-level income, i.e., the association between inequality and risk for heart attack did 

not differ across incomes. This is an indication that income inequality is associated with 

CHD across all socioeconomic groups, i.e., low-, middle-, and high-income groups.

This study’s results should be interpreted in light of several limitations. Measurement of the 

outcome was based on self-report, which is prone to misclassification (both false positive 

and false negative reporting). To the extent that such misclassification was non-differential, 

i.e., unrelated to exposure status (whether they lived in a high or low inequality state), the 

resulting bias is likely to have attenuated our associations in the direction of the null.

Also, information was not available on participants’ state of residence at follow-up. 

Therefore, the risk on CHD outcomes from moving from an equal state to an unequal (or 

vice versa) could not be determined. Only two time points were collected, separated by 3 

years. The effect of income inequality on CHD outcomes might take longer periods of time.

One proposed mechanism underlying the association between income inequality and health 

is via stressful social comparisons. The most direct test of this hypothesis is through the use 

of measures of relative deprivation, such as the Yitzhaki index (Adjaye-Gbewonyo and 
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Kawachi 2012). Under this approach, an index of relative deprivation (in the space of 

incomes) is calculated for each individual, based on the sum of the distances between each 

individual’s income and the incomes of every other individual in that person’s reference 

group. According to the theory, the greater the gap between an individual’s own income and 

the incomes of everyone else in that person’s reference group, the more frustration 

generated. Consistent with this theory, the Yitzhaki index has been linked to stress-related 

health outcomes such as smoking, obesity, and mental health services utilization (Eibner et 

al. 2004). Although we did not directly test the relative deprivation theory, our finding of a 

link between income inequality and risk of heart attack is consistent with it. Stress resulting 

from these comparisons might potentially have a negative impact on health behaviors 

leading to upstream CHD health conditions and illness. For example, stress has been 

associated with a decreased likelihood in participating in physical activity (Stults-

Kolehmainen and Sinha 2014) and an increased likelihood in participating in sedentary 

behavior and dietary intake of caloric-dense foods (Ng and Jeffery 2003; Oliver et al. 2000; 

Pendleton et al. 2001).

An alternative account of income inequality posits a contextual mechanism, whereby 

growing inequality erodes social cohesion and underinvestment in social goods and 

programs such as public health, education, and social welfare. Also, low social cohesion has 

been linked with behavioral risk factors of CHD, such as physical inactivity and smoking 

(Cradock et al. 2009; McNeill et al. 2006; Patterson et al. 2004; Reitzel et al. 2013). Social 

isolation, stemming from low social cohesion, has shown to be associated with physical 

inactivity, eating behavior and smoking (Reitzel et al. 2013; Shankar et al. 2011). Also, 

according to this theory, income inequality could threaten a broad range of health outcomes 

that are themselves linked to investments in the upstream social determinants of health. This 

theory anticipates that inequality should be linked not just to heart attack but to other 

outcomes such as infant mortality, homicide, and infectious diseases (Wilkinson and Pickett 

2006). Although our study did not specifically test intervening mechanisms (such as state-

level differences in investments in public health and education), our finding of a contextual 

influence of state-level inequality on risk of heart disease is equally compatible with this 

theory (Kawachi and Kennedy 1999).

Our conclusions were similar whether we included or excluded individuals with a history of 

heart disease at baseline. This suggests that inequality is associated with new onset of 

disease as well as disease prognosis. A recent study used data collected from patients aged 

65 years and older, and hospitalized in 2006–2008 with a principal diagnosis of acute 

myocardial infarction, heart failure or pneumonia (Lindenauer et al. 2013). They observed 

income inequality at the US state level was associated with rehospitalization for acute 

myocardial infarction, heart failure and pneumonia (Lindenauer et al. 2013).

In summary, this study demonstrates that state-level income inequality is a predictor of CHD 

outcomes such as heart attack and obesity at follow-up, but not smoking, hypertension, or a 

diagnosis of Generalized Anxiety Disorder. Respondents living in more unequal states were 

significantly more likely to have a heart attack at follow-up. Further investigation to gain a 

better understanding of how income inequality leads to increased risk for CHD, such as the 

erosion of social cohesion and solidarity, or increased inaccessibility to health and social 
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services, is warranted. In addition, research is needed that examines cardiovascular 

outcomes in relation to changes in CHD outcomes across varying time periods, which would 

quantify the expected benefits on health of state-level policies to reduce income inequality.

Supplementary Material
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Table 1

Baseline characteristics of adults in the USA participating in the National Epidemiologic Survey on Alcohol 

and Related Conditions (NESARC) (n = 43,093) (USA, 2001 and 2002)

Individual-level characteristics Baseline Follow-up

Unweighted
(n)

Weighted
percentage

Unweighted
(n)

Weighted
percentage

Sex

  Male 18,518 47.9 14,477 47.9

  Female 24,575 52.1 19,968 52.1

Age, years

  18–29 8666 21.8 6692 21.8

  30–39 8942 20.1 7261 20.1

  40–49 8458 20.8 7112 20.8

  50–59 6454 15.7 5439 15.7

  60–69 4550 9.9 3790 10.5

  70–79 3861 7.7 2899 7.9

  80–89 1886 3.5 1152 3.0

  ≥90 276 0.5 100 0.2

Racial background

  White 24,507 70.9 20,064 71.0

  Black 8245 11.1 6543 11.0

  Native 701 2.1 572 2.2

  Asian 1332 4.4 951 4.2

  Hispanic 8308 11.6 6315 11.6

Household income

  Low 15,330 28.4 11,378 26.8

  Moderate 16,575 38.9 13,539 39.4

  High 11,188 32.7 9528 33.8

Education

  Less than high school 5744 15.7 5694 14.6

  High school 9955 29.3 9890 29.0

  Post-secondary 14,863 43.3 14,791 44.2

  Graduate school 4091 11.7 4070 12.2

Marital status

  Couple 22,081 61.6 16,123 63.1

  Single 21,012 38.4 18,322 36.9

Setting

  Urban 15,002 29.5 11,590 28.9

  Suburban 20,295 50.7 16,300 50.6

  Rural 7796 19.7 6555 20.5

Gini quartile

  1st 4158 11.3 3572 12.2

  2nd 8395 20.7 6922 21.4
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Individual-level characteristics Baseline Follow-up

Unweighted
(n)

Weighted
percentage

Unweighted
(n)

Weighted
percentage

  3rd 10,501 25.7 8527 26.1

  4th 20,039 42.2 15,424 40.3

State-level characteristics
(n = 51)

Mean (SD) Median Inter quartile
range

Range

Gini coefficient 0.44 0.44 0.025 0.293–0.529

State median income 41,468 (6290) 41,605 9616 29,052–51,695

Proportion black 10.8 (11.8) 6.6 13.59 0.41–60

Proportion poor 11.5 (3.1) 10.5 4.3 7.3–19.3

State population 5,518,077 (6,164,026) 4,012,012 5,055,144 493,782–33,871,648
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Table 2

Estimated overall predictive probability range and plausible value range for each outcome in the National 

Epidemiologic Survey on Alcohol and Related Conditions (NESARC) (USA, 2001–2005)

Prospective Incidence

Overall predictive
probability (%)

Plausible value
range (%)

Overall predictive
probability (%)

Plausible value
range (%)

Heart attack 0.9 0.5–1.9 0.8 0.4–1.9

Heart attack confirmed 0.9 0.6–1.2 0.8 0.6–1.1

Overweight 63.9 48.5–76.9 22.10 18.8–25.9

Obese I 27.7 15.9–43.6 9.4 7.1–12.4

Obese II 9.9 4.5–20.5 3.1 3.1–4.3

Obese III 3.7 1.6–8.0 1.7 1.2–2.3

Anxiety 4.3 1.9–9.6 3.8 2.7–4.0

Smoking 25.7 12.5–45.7 4.0 1.5–10.4

High blood pressure 25.40 13.8–42.0 11.3 9.3–13.6
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