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Foreword 
 
Crystal M. Glover, Ph.D. 
Rush Alzheimer’s Disease Center 
Faculty Research Mentor – Health Disparities Internship Program  
 
During the past five years, the Health Disparities Internship Program has been 
administered by the Education/Training Core of the Center of Excellence on Disparities 
in HIV and Aging (CEDHA) at Rush University Medical Center in Chicago, Illinois. 
Sponsored by the Rush Alzheimer’s Disease Center, this novel program engages a 
select group of motivated high school and undergraduate students interested in health 
science careers to appreciate health disparities research.  The program provides small 
group seminars on health disparities research; self-directed learning on important skills 
such as health literacy, health communication, and behavioral change; weekly 
journaling regarding personal experiences relevant to these important skills; and 
engagement with community leaders and persons from underrepresented, underserved, 
and vulnerable communities. Most notably, students gain research skills through the 
development of research questions related to health disparities issues. Students 
conduct literature reviews guided by their research questions and perform subsequent 
statistical analyses. The Internship Program culminates in students drafting research 
papers and delivering presentations highlighting their research questions, analyses, 
results, and implications.  
 
At 40 hours per week for 8 weeks, the Internship Program is designed to be challenging 
and provide students with a realistic apprenticeship regarding conducting health 
disparities research in an academic medical center. Post-internship, students from the 
2017 cohort exhibited continued commitment to their own research journeys through the 
refinement of their research papers. Through intern research papers, represented as a 
collection of working papers here, readers are able to see the curiosities of young minds 
and explore emergent areas of interest in health disparities research. With a focus on 
diverse populations including Asian Americans, Latin Americans, and United States 
veterans, students emerged from the Internship Program as experts in their areas of 
interest and exhibited dedication to critical inquiry and understanding of health 
disparities in the United States.   
 
With pride, the Rush community invites you to read, be inspired and be intrigued, and 
comment on the papers from students who completed the 2017 Health Disparities 
Internship Program.  
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Biographies: 2017 Health Disparities Interns  

Nisaa Aleem completes her senior year of high school at Neuqua Valley in 2018. During 
her internship, Nisaa focused on the impact of educational attainment on cholesterol 
awareness in Asian Americans. Nisaa plans to pursue a double major in political 
science and chemistry during her undergraduate studies. She hopes to attend medical 
school to become a cardiologist. Nisaa enjoys helping others and works within her local 
community through organizations such as Kids Matter. 
 
Emily Romero is a Latina from the Back of the Yards neighborhood in Chicago. During 
her internship, Emily focused on the role of employment status in receiving mental 
health treatment among Latinos. While a recent high school graduate during the 
internship, Emily currently attends the University of Illinois at Chicago with the goal of a 
career in medicine. She loves music and enjoys attending concerts.   
  
Alexandra Lopez is a recent graduate of Northeastern Illinois University where she 
majored in biology. During her internship, Alexandra focused on the impact of 
educational attainment on diabetes management class attendance among Latinos with 
diabetes. Alexandra is currently studying for the GRE and applying to Master’s 
programs in public health. Alexandra also looks forward to her wedding in the fall.  
 
Ashley Lopez is a recent graduate of Rush University where she obtained her 
Bachelor’s degree in Health Sciences. Previously, she attended Wilbur Wright City 
College of Chicago where she earned a Practical Nursing degree. During her internship, 
Ashley focused on the role of income level on alcohol consumption among United 
States veterans. As a native Chicagoan, Ashley understands community needs and 
aims to work toward addressing those needs as a Nurse Practitioner in an underserved 
community. In her spare time, Ashley enjoys visiting museums, exploring new 
restaurants, and spending time with her nephews. 
  
  
  
 
 
  



3 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

THE IMPACT OF EDUCATION LEVEL ON CHOLESTEROL TESTING WITHIN ASIAN 
AMERICANS 

 
Nisaa F. Aleem, Crystal M. Glover, PhD, Ana W. Capuano, PhD, & Raj C. Shah, MD 

 
Rush University Medical Center 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



4 
 

 
 
Abstract 
 
Background: Asian Americans are the fastest growing minority group in the United 
States. Previous research has shown that risk factors such as high cholesterol are 
prevalent in Asian Americans. In this study, we will examine the relationship between 
education level and cholesterol testing in Asian Americans. 
 
Method: Data were taken from the 2015 Behavioral Risk Factor Surveillance Survey 
(BRFSS). All participants were age 18 years and older and identified as Asian American. 
All participants reported their education level. We calculated odds ratios to determine the 
likelihood of participants having their cholesterol levels tested in the past year by 
participant education levels. We also obtained chi-square tests to compare cholesterol 
testing with each level of education. 

 
Results: The odds of testing cholesterol levels within one year for Asian Americans that 
did not graduate high school were 3.95 compared to 3.19 for college graduates. 
 
Discussion: Our findings conflict with those from previous research. Discrepant findings 
may be due to the current study not considering various ethnic groups comprising the 
Asian American population as each ethnic group may have differing health characteristics. 
 
Keywords: Cholesterol Testing; Education Level; Asian Americans 
 
 
 
 
 

Research in context 
 
Evidence before this study 
The Asian American population is expected to rise rapidly and it is important to 
understand their health needs. Many Asian Americans experience cardiovascular 
disease risk factors such high cholesterol.   
 
Added value of this study 
In this study, we found that those with lower education are more likely to have tested 
their cholesterol within the past year.   
 
Implications of all the available evidence 
Future studies may need to verify whether higher education leads to lower cholesterol 
level checks in Asian Americans and what factors may explain the association. 
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The Asian American population is one of the most under-researched groups in the United 
States. Currently, Asian Americans comprise 21 million of the total United States 
population. From 2000 to 2010, the United States experienced a 46% increase in the Asian 
American population. Of Asian Americans, 12% live at or under the poverty line and 7.5% 
do not have health insurance (1). Hence, it is essential to understand the health needs of 
this population. 
 
Education in Asian Americans 
Oftentimes, Asian Americans are referred to as the "model minority" due to academic 
achievements and other positive attributes, but this is not necessarily true. In terms of 
education, 87.1% of Asian Americans graduated from high school, 50% have a bachelor’s 
degree, and 20% have a graduate degree (1). Differences in quality of education exist 
depending on where the education was acquired, in the United States or respective native 
countries. Previous research has indicated that Asian Americans with higher levels of 
education are more likely to report good health. However, Asian Americans educated in 
their native countries are less likely to report good health (2). 
 
Cardiovascular Disease Risk Factors and Cholesterol in Asian Americans 
Heart disease is a leading cause of death in certain Asian American ethnic subgroups. 
Researchers have found heart disease is the most common cause of death in male 
Filipinos, Asian Indians, and Japanese Americans (4). Heart disease is only second to 
cancer in Chinese Americans. A medical issue that can lead to cardiovascular disease 
(CVD) is known as a CVD risk factor. CVD risk factors include: high cholesterol, high blood 
pressure, poor diet, a sedentary lifestyle, diabetes, and obesity. However, clinical 
intervention is most effective with high blood pressure, high cholesterol, and diabetes. 
Researchers have argued that CVD risk factors are more prevalent in Asian Americans. In 
one study, foreign-born Asian Americans were 2.4 to 3.6 times more likely to develop 
diabetes than non-Latino Whites. Additionally, foreign-born status and low levels of 
education increase the chance of developing diabetes (5). A recent study examining CVD 
risk factors in Korean American adults has indicated over 53% of participants had high 
cholesterol (7). Another study comparing cholesterol levels of Japanese Americans to both 
native Japanese individuals and urban Japanese workers has found Japanese Americans to 
have the highest total cholesterol levels. Although previous literature has shown high 
cholesterol levels in certain Asian American subgroups, previous literature has not, to our 
knowledge, compared cholesterol levels between ethnic Asian American subgroups. For 
example, previous research has not examined varying levels of cholesterol between 
Japanese Americans and Asian Indians. 
 
Cholesterol Screening 
A reduction in CVD includes being aware of clinically controllable risk factors such as 
cholesterol levels. Cholesterol is a substance carried in the blood comprised of low-
density lipoproteins (LDL), high-density lipoproteins (HDL), and triglycerides. LDL can 
become harmful due to high levels potentially leading to a heart attack or stroke. 
However, HDL is healthy cholesterol and facilitates the prevention of cardiovascular-
related issues. Triglycerides are fat used by the body for energy. The buildup of 
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triglycerides and LDL on artery walls is dangerous as it can cause a blockage that can lead 
to a heart attack. Approximately 73.5 million adults in the United States have high 
cholesterol and only 48.1% receive treatment (3). 
 
The Centers for Disease Control and Prevention (CDC) recommends checking cholesterol 
levels every five years and more frequently if diagnosed with heart disease (3). One study 
(9) has assessed “the proportion of U.S. adults who reported having their cholesterol 
checked." Results indicated 71% of adults in the United States have had their cholesterol 
tested before and 66% had it tested in the past 5 years (9). However, another study has 
examined cholesterol testing by racial and ethnic group (10). Study results indicated 9.1% 
of respondents reported never having their cholesterol tested (10). Of the 9.1 %, almost 
7% consisted of Whites compared to 13% of Asian Americans and Pacific Islanders (10). 
Indeed, disparities exist in cholesterol screening between racial and ethnic groups. 
 
Cholesterol and Education in Asian Americans 
Level of education has been postulated as an indicator for awareness or knowledge of 
various health-related issues. For example, people with less than 12 years of education are 
less likely to know the symptoms of a heart attack (12). These studies link lower levels of 
education with less knowledge of CVD risk factors; however, research linking cholesterol 
testing with education level presents a gap in the literature. 
 
Purpose of This Study 
To our knowledge, previous studies have not examined patterns of cholesterol testing in 
Asian Americans.  Additionally, few studies have assessed the association between 
cholesterol testing and levels of education level in Asian Americans or otherwise. To 
address this research gap, this study will examine how education level impacts cholesterol 
testing in Asian Americans. 
 
Methods 
 
Participants 
Data was obtained from the Behavioral Risk Factor Surveillance Survey (BRFSS), a public 
database and the largest health survey system in the world with over 400,000 
participants. The BRFSS is an annual survey conducted throughout the year in all 50 states 
(13). Data was collected through phone interviews with participants per BRFSS protocol. 
The study sample consisted of 7,670 participants. Inclusion criteria included being 18 
years of age and older and self-identification as Asian American. Participants were 
selected if they responded to questions pertaining to education level. All participants must 
have answered, “yes” to previously having their cholesterol checked and indicated the 
most recent check. All missing data were excluded. 
 
Measures 
Using the BRFSS, we compared two variables: education level and cholesterol testing. For 
education level, we examined responses to the question, "What is the highest grade or 
year of schooling you have completed?" Education level was divided into four levels: did 
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not graduate high school, graduated high school, attended college or technical school, and 
graduated from college or technical school. Cholesterol testing was measured by asking 
participants, "About how long has it been since you last had your cholesterol checked?" 
with response options: within the past year, within the past two years, within the past 5 
years, and 5 or more years. Other covariates included gender, race, and age. Gender was 
defined as either male or female. Race was reported in seven categories: White only, Black 
or African American only, American Indian or Alaskan Native only, Asian only, Native 
Hawaiian or other Pacific Islander only, Other race only, and Multiracial. Age was reported 
in 5-year age groups ranging from 18 through 80. 
 
Ethics 
This work was determined to be non-human subjects research and approved by Rush 
University Institutional Review Board. 
 
Analysis 
First, we checked the distribution of key variables including education level, cholesterol 
testing, gender, and race to determine missing data and created frequency tables. Second, 
to examine the continuous variable of age, we calculated the mean, standard deviation, 
and 95% confidence interval. Third, to understand the relationship between cholesterol 
testing and education level, we computed odds and odds ratios for cholesterol testing 
within one year. 
 
Results 
 
Participants 
Participants were 7,670 Asian American adults. The average age was 49.0 and 49% of 
participants were male. The majority of participants graduated from college or technical 
school. Approximately 77% of participants had their cholesterol tested in the past year. 
Only 2.8% of participants had their cholesterol tested more than five years ago. 
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Table 1: Participant Demographics 
Demographics   
Age   

Mean 49.0  

Median 48.0  

Upper 95% Confidence Interval 49.3  

Lower 95% Confidence Interval 48.6  

Sex Absolute Number Percentage 

Male 3801, 49.6% 

Female 3869 50.44% 

Education Level   

Did not graduate high school 193 (2.5%)  

Graduated High school 1089 (14.2%)  

Attended college or technical school 1454 (17.0%)  

Graduated from college or technical school 4934 (64.3%)  

 
Of all participants, 76.94% had their cholesterol checked within the past year. Only 2.84% 
reported having checked more than 5 years ago. College graduates comprised 63.67% of 
all participants who checked their cholesterol within one year and 57.34% of those who 
checked their cholesterol 5 or more years ago. Of those who had their cholesterol tested 
within 2 years, 16.89% attended college. The percentage increased to 23.85% in the last 
category. High school graduates comprised 10.14% of all participants who tested their 
cholesterol within the past 5 years and 17.89% of those who tested their cholesterol 5 or 
more years ago. Participants with the lowest level of education tested their cholesterol 
more than participants with higher levels of education. The odds of testing cholesterol in 
one year for participants that did not graduate high school were 3.95 compared to 3.19 for 
college graduates. The chi-square value for education level by cholesterol testing was 
22.94 with a p-value of <. 01. (See Figure 1). 
 
 
 
 
 
 
 
 
 
 
 
 



9 
 

Figure 1: Cholesterol Testing by Education Level for Asian Americans 

 
Chi-Square (df= 9) =22.49, p-value= <.01 

 
Discussion 
 
In this study, we hypothesized that Asian Americans with lower levels of education would 
be less likely to test their cholesterol within one year. However, our findings did not 
support our hypothesis. We found that the percentage of participants with a college 
degree increased from tested within one year to five years. The percentage decreased for 
the last category; hence, participants with a college education are tested within the 
recommended time. One factor to consider is a majority of Asian Americans graduated 
college. For high school graduates and college graduates, the percentage increases in the 
"tested 5 or more years ago" category, which is beyond CDC recommendations. Overall, 
the odds of cholesterol testing decreased as education levels increased. 
 
Cardiovascular disease is the leading cause of death in ethnic Asian subgroups such as 
Indian Asians, Japanese Americans, and male Filipinos. Previous research has established 
that CVD risk factors such as high cholesterol are prevalent in Asian American 
populations. One study found people with low levels of education knew less about CVD. 
Another study found South Asians who did not speak English well and had a low 
education level knew less about CVD. That study also concluded that South Asians knew 
the least than any other United States population. 
 
Our study conflicts with previous literature, which may be due to limitations and biases in 
the study. Limitations include data were cross-sectional; therefore, we could not examine 
the patterns over a long period of time. The BRFSS only surveys those with a residential 
phone, which prevents us from examining all groups of people including people who are 
homeless. The BRFSS combines all Asian Americans into one group; thus, disenabling us 
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from understanding cholesterol testing among specific Asian ethnic subgroups. In a recent 
study, participants across four different Asian ethnic subgroups were surveyed with 
Chinese and Filipino Americans at higher risk for high cholesterol and hypertension (6). 
The BRFSS was conducted in English for Asian Americans; thus, potentially preventing 
people who do not speak English from participation. Lastly, a bias may have been present 
as participants must have answered, "yes" to the question, "Have you ever had your 
cholesterol checked?" This may explain why there were such a small number of people 
that did not graduate high school. Although young people can develop high cholesterol, 
older adults are at a higher risk. Those still in college or those with just a high school 
degree are typically younger and do not make it a priority to check their cholesterol. 
Further studies may include examining other variables such as language or country of 
origin, which may affect awareness of CVD risk factors. 
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Research in context 
Evidence before this study 
This study aimed to understand the relationship between employment status and the 
receipt of mental health treatment within Latinos. A dearth of literature has focused on 
the association between Latino’s mental health and their employment status. 
Additionally, a small body of literature has focused on mental health within different 
Latin subgroups. Hence, more research is needed to understand whether or not 
employment status impacts mental health treatment in Latinos. 
Added value of this study 
With a small number of participants who were Latinos, our study results indicated 
employment status did not impact whether or not Latinos received treatment for 
mental health. 
Implications of all the available evidence 
Current study results indicated that few Latinos have engaged in research regarding 
mental health and employment status as measured by the Behavioral Risk Factor 
Surveillance System Survey. More research needs to be conducted in order to 
understand mental health treatment and its relationship to employment status within 
Latinos. 

 
Abstract 
 
Background: 
Latinos comprise a large percentage of blue-collar workers. Unfortunately, blue-collar 
jobs oftentimes do not offer mental health services to their employees. The current study 
aims to examine the relationship between employment status and mental health 
treatment among Latinos compared to non-Latinos. 
 
Methods: 
We examined the relationship between employment status and mental health treatment 
in Latinos compared to non-Latinos. We also examined the role of age and gender in the 
relationship between employment status and mental health treatment. We used 
frequency distributions and chi-square analyses to assess relationships between 
race/ethnicity, employment status, and mental health treatment. 
 
Results: 
We did not find a relationship between employment status and mental health treatment 
primarily due to a low number of Latino participants. 
 
Conclusion: 
Future research should explore the relationship between employment status and mental 
health treatment, especially within Latinos. 
 
Keywords: 
Mental Health; Employment; Hispanics/Latinos  
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Approximately 58 million Latinos reside within the United States. The Latino population is 
very diverse with anyone of Latin American origin considered as Latino including people 
from Puerto Rico, Cuba, Colombia, Honduras, and Brazil. Of Latinos in the United States, 
nine million have mental health issues such as anxiety and depression - the two most 
common mental health issues within the Latino community (1). 
 
Various psychosocial determinants of health, such as employment status, gender, and 
culture may facilitate higher rates of mental health issues among Latinos. First, 
employment may be related to mental health. According to the Bureau of Labor Statistics, 
Hispanics comprised 16.1% of 146.3 million people employed in the United States (3). 
More than one-quarter of Latinos are employed in blue-collar jobs, which can be both 
mentally and physically draining. Many blue-collar jobs do not offer resources for mental 
health treatment and blue-collar employees are oftentimes unable to leave work or take 
time off if they are in need of help. Second, Hispanic women may face, “the cumulative 
psychosocial effects of these stressors may place them in need of mental health support." 
(1). However, due to constraints such as unemployment and familial obligations, many 
Hispanic women are likely to have limited or no time to seek out and utilize mental health 
services in their community (1). Third, mental health stigma exists within the Latino 
community. Stigma may lead many Latinos to not receive mental health treatment since it 
can be frowned upon (5). Many Latinos may also face “symptoms of depression or anxiety 
may develop as a result of immigration and culture shock” according to Comas-Diaz and 
Griffith (1988). 
 
A small body of literature has focused on the effect of employment status on mental health 
treatment in Latinos. One piece of research indicated, “people of ethnic and racial minority 
groups have reported delays in seeking services because of inability to leave work or take 
time off from work because of lack of benefits” (12). Additionally, Latinos may not receive 
mental health treatment if they are unemployed, do not have health insurance, or are 
unaware of available resources. However, previous studies consisted of small sample sizes 
of Latinos with conflicting results regarding Latinos and mental health treatment. Hence, 
more research must examine the relationship between employment status and seeking 
treatment for mental health issues. 
 
Purpose 
The purpose of this study is to understand the impact of employment status on mental 
health treatment in Latinos compared to non-Latinos. While there is a vast amount of 
research regarding different barriers affecting mental health treatment on different 
racial/ethnic minorities such as Hispanics, more research is needed regarding the impact 
of employment status on mental health treatment within the Latino community. It is 
important to understand the relationship between employment status and mental health 
treatment in Latinos as they are a growing population impacting the economy and 
healthcare system. Understanding the barriers they face, which affect their mental health 
treatment, can help us create policies that are able to knock down those barriers. 
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Methods 
 
Participants 
We used the 2015 Behavioral Risk Factor Surveillance System (BRFSS) - a large, national, 
public database. All participants indicated seeking mental health treatment. 
 
Materials and Measures 
BRFSS survey questions operationalized the following variables: employment status, 
Hispanic ethnicity, gender, age, and receipt of mental health treatment. The BRFSS used a 
series of telephone interviews with people in the United States in collaboration with the 
Centers for Disease Control and Prevention (CDC). Participants who identified as 
"Hispanic, Latino/a, or Spanish origin" were included in this study. Employment status 
was determined by the question, "Are you currently employed for wages, self-employed, 
out of work for 1 year or more, out of work for less than 1 year, a homemaker, a student, 
retired, or unable to work." Mental health treatment was determined by "yes," "no," or not 
sure responses to the question, "Are you now taking medicine or receiving treatment from 
a doctor or other health professional for any type of mental health condition or emotional 
problem?" Eligible participants were 18 years of age and older. Participants identified 
their gender as either male or female. This study was approved by the Institutional 
Review Board at Rush University Medical Center. 
 
Analyses 
Mental health treatment served as the outcome variable and employment status as the 
predictor. Age and gender served as covariates. Initially, we examined frequency 
distributions for the following variables: Hispanic status, race, employment status, and 
mental health treatment. Afterward, we obtained chi-square statistics for mental health 
treatment by race/ethnicity. We also examines the mean, median, minimum, maximum 
and 95% confidence interval of the continuous variable age. 
 
Results 
Our total sample size consisted of 20,106 participants who were 18 years of age and older. 
Of the total sample, 169 participants identified as Hispanic, Latino/a, or of Spanish origin; 
while 19,937 identified as non-Latino. For Latino participants, 41% identified as male 
compared to 40% of non-Latino participants (see Table 1). The mean age for Latino 
participants was 40 years while the mean age for non-Latino participants was 57 years. 
 
Results indicated no significant difference between Latino (15%) and non-Latino (15%) 
participants regarding receipt of mental health treatment. We found similar probabilities 
for receiving mental health treatment for Latino participants (0.1736) and for non-Latino 
participants (0.1734). We then calculated odds ratios to show the probability of receiving 
mental health treatment. We found similar probabilities between the two groups: for 
Latinos, the probability was 0.1736 and for Non-Latinos, it was 0.1734. 
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Discussion 
According to the CDC, the largest minority group in the United States are Hispanics, at 
currently 58 million. Sixteen percent of the 146.3 million employed people in the United 
States are Hispanics. Their mental health is extremely important to take into 
consideration, especially because mental health is oftentimes not talked about within the 
Latino community and seeking mental health treatment is typically frowned upon. 
Research shows that barriers such as employment status, education level, and income 
may lead Hispanics to not receive mental health treatment. 
 
In our study, Latinos received similar amounts of mental health treatment as non-Latinos. 
The results also indicated that unemployment rate is not higher among Latinos in 
comparison to non-Latinos. However, with such a small sample of Latinos, we caution 
against generalizing our results. Hence, there should be more data collected to show if 
employment status has an impact on mental health treatment. One limitation of the 
current study included the small sample size of Latinos. This was due in part to the BRFSS 
only asking participants in certain states to answer the mental health questionnaire. 
These states have small populations of Latinos, which is why more studies are needed in 
order to determine the impact of employment status on mental health and its treatment in 
Latinos. 
 
Table 1: Participant Gender by Participant Ethnicity 

SEX Hispanic, Latino/a, Spanish 
origin (% within gender) 

Non-Hispanic, Latino/a, or Spanish 
origin (% within gender) 

Male 41.42% (n= 70) (40.28%) (n= 8030) 

Female (58.58%) (n= 99) (59.72%) (n= 11907) 

 
Table 2: Receipt of Mental Health Treatment by Participant Ethnicity 

Receiving 
medicine for 
mental health 
treatment 

Hispanic, Latino/a, Spanish 
origin (% within mental health 
treatment) 

Non-Hispanic, Latino/a, or 
Spanish origin  
(% within mental health 
treatment) 

Yes 14.79% (n= 25) 14.76% (n= 2946 

No 85.21% (n= 144) 85.22% (n= 16991) 
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Table 3: Participant Employment Status by Mental Health Treatment Status 

Employment 
Status 

Not receiving treatment for 
mental health (% within 
employment status) 

Receiving treatment for 
mental health (% within 
employment status) 

Employed for 
wages 

56.00% (n= 14) 73 (50.69%) 

self-employed 0.00% (n= 0) 13 (9.03%) 

Out of work for 1 
year or more 

0.00% (n= 0) 4 (2.78%) 

Out of work for 
less than 1 year 

4.00% (n=1) 5 (11.81%) 

A homemaker 4.00% (n= 1) 17 (11.81%) 

A student 8.00% (n= 2) 13 (9.03%) 

Retired 0.00% (n= 0) 11 (7.64%) 

Unable to work 28.00% (n=7) 8 (5.56%) 

 
Figure 1: Age 
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Figure 2: Employment Status by Mental Health Treatment 
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Research in Context 
 
Latinos with diabetes have higher complications when unable to attend diabetes 
management classes due to many factors. Educational attainment represents a potential 
factor that may affect the attendance to diabetes management classes among Latinos in 
comparison to non-Latinos. Current study findings suggest that educational attainment 
impacts diabetes management class attendance with higher education associated with 
higher likelihood of class attendance. 
 

 
 
Abstract 
 
Background: Of the 39 million Latino adults in the United States, over 12% have diabetes. 
that requires interventions such as diabetes management classes to prevent 
complications. Previous studies in Latino cohorts found that being unable to attend a 
diabetes management class was associated with higher rates of complications and 
mortality due to diabetes and that educational attainment could have an impact on class 
attendance. Given that over a quarter of Latino adults have indicated they had attained an 
education of ninth-grade or less, we examined whether or not there was an association 
between educational attainment and diabetes management class attendance among 
Latinos with diabetes. 
 
Methods: Diabetes management class attendance and education level for adults self-
identifying as Latino/Hispanic and having diabetes were obtained from the 2015 
Behavioral Risk Factor Surveillance Survey (BRFSS). We constructed frequency tables for 
diabetes management class attendance as a function of education level and utilized a chi-
square test to determine statistical significance. 
 
Results: Of the 1,836 adult Latino participants with diabetes, 940 (51%) attended a 
diabetes management class. Compared to Latinos with a low education level (high school 
diploma or less), Latinos with a higher education level (some college/technical schooling 
or above) had 1.64 greater odds of attending a diabetes management class (chi-square = 
55.83, p-value = <0.01). 
 
Conclusion: While the analysis is cross-sectional and causality cannot be determined, 
novel interventions to support Latinos with lower education levels to attend diabetes 
management classes may be needed to improve diabetes outcomes. 
 
Keywords: Diabetes Management; Latinos/Hispanics; Education Level 
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Diabetes affects approximately 30 million people in the United States (1). When a person 
cannot produce insulin or use insulin efficiently, high blood glucose levels occur as the 
primary sign of diabetes (1). Diabetes requires consistent management including proper 
diet, physical activity, and diabetes education over a lifetime (2). Individuals of all ages, 
sexes, and racial/ethnic groups have been diagnosed with diabetes. However, minorities 
in the United States are more likely to be diagnosed with this chronic disease, and it is 
commonly seen among Latinos (1, 3). Evidence-based intervention programs such as 
diabetes management classes are being used to combat the diabetes epidemic. Although 
education programs can improve diabetes management, gaps in educational delivery 
remain (4). Despite the variety of diabetes management programs, some evaluated 
programs have shown improvement in participants with diabetes (4). However, the 
Latino community faces many barriers when trying to maintain balance for a healthy life 
with diabetes. For example, diabetes education requires some educational background to 
read and comprehend the information. Therefore, lower education levels may affect 
whether or not Latinos attend a diabetes management class. Additionally, language may 
be a barrier for the Latino community as the majority of educational materials and classes 
for diabetes are in English (5). 
 
Diabetes among Adults 
In the United States, the prevalence of diabetes diagnoses has drastically increased over 
the past decade among all ages, sexes, and racial/ethnic groups for which there were data 
available (6). Diabetes continues to be a growing concern, particularly for minorities such 
as the Latino community. The Centers for Disease Control and Prevention (CDC) noted 
mortality due to diabetes was 50% more likely in Hispanics than in non-Hispanic Whites 
(7). In 2010, more than 13% (approximately 3 million) of all Hispanics in the United 
States were living with diabetes, and numbers continue to rise (8). As a result of this 
epidemic, adults with diabetes are burdened with higher healthcare costs (9). 
Additionally, individuals with diabetes are at higher risk for other health concerns such as 
stroke, blindness, kidney disease, and heart disease (9). These comorbidities 
accompanying diabetes double the healthcare costs for individuals with diabetes 
compared to individuals without diabetes (9). 
 
Diabetes Management Class Attendance 
Since lack of diabetes education is detrimental, interventions are used in healthcare to 
facilitate healthy behaviors in an effort to decrease health risks in all racial/ethnic groups 
(8). Diabetes self-management education entails developing goals and healthy habits to 
improve diet and increase physical activity while reducing risk factors through 
preventative care (10). Diabetes knowledge alone will not produce adequate diabetes 
management; even so, patients with diabetes education are more likely to engage in self-
management activities which have been shown to significantly delay or reduce symptoms 
such as cardiovascular and kidney disease (10, 11). The American Diabetes Association 
(ADA) states that in addition to enhancing the patient's quality of life, diabetes self-
management education could decrease and improve clinical outcomes and healthcare 
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costs (10). Diabetes management classes are also necessary when healthcare providers do 
not have sufficient time to provide all required information for diabetes self-care (10). 
However, researchers believe intervention programs need to be evaluated for their 
efficacy (6). 
 
The Latino community also experiences health inequities regarding diabetes management 
class attendance. Latinos continue to face obstacles that can impede attendance to 
diabetes management classes, such as low socioeconomic status or lack of access (12). As 
such, diabetes management classes need to be educationally and economically tailored to 
Latino communities due to large Latino populations in the United States, the prevalence of 
diabetes among Latinos, and increasing healthcare costs. Evaluating diabetes education 
programs and addressing barriers for minorities to attend such programs can improve the 
efficacy of diabetes management classes, aiding healthcare leaders and policymakers to 
conserve healthcare dollars and time (13). 
 
Educational Attainment and Individuals with Diabetes 
Previous research suggests psychosocial determinants, namely educational attainment, 
can affect the likelihood of diabetes and its severity. In 2011, Ayyagari observed that 
individuals with greater years of educational attainment showed a decreased risk of being 
diagnosed with diabetes as well as reduced risk of diabetes complications (14). Goldman 
and Smith also found educational attainment improved diabetes management (15). 
Additional studies found adherence to a treatment regimen for diabetes requires many 
attributes that may be strongly associated with education. For instance, education could 
improve interpretation of medical instructions, nutritional intake, and signs of worsening 
conditions (14). However, in 2016, Hispanic populations (16.4%) were less likely to hold a 
bachelor's degree or higher compared to Asian-American (55.9%) and non-Hispanic 
Whites (37.3%) (16). The ADA also highlighted a correlation between greater diabetes 
prevalence and lower educational attainment in Hispanics/Latinos (17). 
 
Current literature has predominantly focused on health literacy and literacy skills. 
However, literacy skills are not synonymous with educational attainment. Literacy skills 
are defined as someone’s ability to read and write, whereas educational attainment 
describes the highest level of schooling achieved. As a result, literacy skills may not 
sufficiently infer the impact of educational attainment on a person’s diabetes 
management. Approximately 90 million Americans do not have sufficient literacy skills “to 
function in today’s economy and healthcare settings” (18). Previous studies discovered 
patients who have low literacy skills also have poor knowledge of their disease, and this 
lack of knowledge can lead to increased risk of hospitalization or worse clinical outcomes 
(19). This is especially true for Hispanics since over a quarter of those ages 25 years and 
older have indicated an education level of ninth-grade or less (20). Addressing possible 
barriers of educational attainment may provide the Latino community with an effective 
means of understanding diabetes in management classes. 
 
Purpose of This Study 
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There is limited research on the relationship between educational attainment and 
diabetes management class attendance, particularly among Latinos. The objective of this 
study is to examine the impact educational attainment has on diabetes management class 
participation in Latinos with diabetes compared to non-Latinos with diabetes. 
Additionally, we examine the relationship between preferred language and diabetes 
management class attendance among Latinos with diabetes. 
 
Methods 
 
Participants 
We used data from the 2015 Behavioral Risk Factor Surveillance System (BRFSS). The 
BRFSS consists of responses from a series of telephone surveys. The BRFSS includes 
questions that assess health risk behaviors, chronic health conditions, and preventative 
measures such as the diagnosis of diabetes and attendance to a diabetes management 
class (21). Participants are 18 years and older from the United States, the District of 
Columbia, Puerto Rico, and the Virgin Islands. The inclusion criteria for this study were 
males and females that were respondents of the BRFSS and indicated that they were told 
they had diabetes. Participants were excluded if they had missing responses including "do 
not know" or "not sure" or refused to answer questions assessing the following variables: 
education level; diabetes management class; Hispanic, Latino/a, or Spanish origin; 
diabetes; and language. 
 
Materials & Methods 
Questions selected from the 2015 BRFSS operationalized the following variables: 
education level, Latino status, diabetes diagnosis, and attendance to a diabetes 
management class. Education level served as our predictor variable and was a four-
category variable ranging from no high school education to having a college or technical 
degree. We categorized education level as low education and high education. Low 
education included a high school diploma or less and high education included some 
college/technical schooling and above. For the identification of Latino status, we used 
“Hispanic, Latino/a, or of Spanish origin calculated variable" with response options "yes" 
or "no." Participants also included those who answered yes to the question “have you ever 
been told you have diabetes?” We then determined if respondents had taken a diabetes 
management class using the question, "Have you ever taken a course or class in how to 
manage your diabetes yourself?" to which they responded “yes” or “no.” Language served 
as a covariate. The BRFSS questionnaire is available in English and Spanish so “language” 
is the preferred language of the respondent. We received a non-human subjects approval 
from the Institutional Review Board at Rush University Medical Center. 
 
Analysis 
Initial analyses included the examination of frequency tables of categorical variables: 
education level, diabetes management class, and language. We then looked for a possible 
correlation between educational attainment and diabetes management class attendance 
among Latinos and non-Latinos. We also performed chi-square tests. All analyses were 
conducted using SAS software, version 9.3, of the SAS system for Linux. 
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Results   
 
Participant Characteristics  
The 2015 BRFSS had a total of 441,456 respondents. This study had a sample size of 
28,839 respondents with diabetes including Latinos (n=1,836) and non-Latinos 
(n=27,003). The average age of an adult with diabetes was 65 years old ± 11.60 for both 
Latinos and non-Latinos. Latinas and non-Latinas had higher rates of diabetes diagnoses 
compared to Latinos and non-Latinos (see Table 1). The education level of Latinos and 
non-Latinos with diabetes was analyzed independently from diabetes management class 
attendance. Non-Latino participants had higher attendance and graduation rates than 
Latinos (see Table 2). 
 
Table 1. Frequency of Gender of Latinos with Diabetes and Non-Latinos with 
Diabetes 

Gender Latinos with diabetes  
(n=1,836) 

Non-Latinos with diabetes  
(n=27,003) 

Male  39.92% (n=733)  45.06% (n=12,168)  
Female  60.08% (n=1,103)  54.94% (n=14,835)  

 
Table 2. Education Level by Latinos and Non-Latinos with Diabetes 

Education level Latinos with 
diabetes 
(n=1,836) 

Non-Latinos with 
diabetes 
(n=27,003) 

Did not graduate high school 35.08% 10.32% 

Graduated high school 30.50% 33.30% 

Attended college or technical 
school 

19.99% 28.69% 

Graduated college or technical 
school 

14.43% 27.70% 

 
Educational Attainment and Diabetes Management Classes for Latinos and Non-
Latinos 
We assessed the likelihood of attendance to a diabetes management class by education 
level for Latinos and non-Latinos with diabetes. The odds ratio of low education versus 
high education for Latinos was 0.5059 with a p-value of <0.01 (degrees of freedom = 3). 
The odds ratio of low education versus high education for non-Latinos was 0.5871 with a 
p-value of <0.01 (degrees of freedom = 3). The parameters that defined low education in 
this study were “did not graduate high school” or “graduated high school.” High education 
was defined as “attended college or technical school” or “graduated from college or 
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technical school.” Within both Latino and non-Latino participants, high education was 
associated with a higher likelihood of attending diabetes management classes (Table 3). 
 
Table 3. Educational Attainment of Latinos and non-Latinos with Diabetes 
according to Diabetes Management Class Attendance 

Education level Latinos who 
attended 
a class 
(n=940) 

Non-Latinos who attended a 
class 
(n=15,188) 

Did not graduate high school 28.51% (n=268) 7.22% (n=1,097) 

Graduated high school 29.57% (n=278) 30.68% (n=4,659) 

Attended college or technical 
school 

24.04% (n=226) 32.12% (n=4,878) 

Graduated college or technical 
school 

17.87% (n=168) 29.98% (n=4,554) 

 
Language and Diabetes Management Class Attendance among Latinos 
Secondary analyses compared attendance to a diabetes management class between 
English and Spanish speaking Latinos with diabetes. Results indicated 73.83% of Latinos 
with diabetes who spoke English attended a diabetes management class compared to 
26.17% of Spanish speakers. See Table 4. 
 
Table 4. Language Spoken by Latinos with Diabetes according to Diabetes 
Management Class Attendance 

Language Attended a class 
(n=940) 

Did not a attend a class 
(n=896) 

English 73.83% (n=694) 58.93% (n=528) 

Spanish 26.17% (n=246) 41.07% (n=368) 

 
Discussion 
Diabetes is a heightened concern that affects millions of individuals in the United States 
(1). Previous literature has found diabetes is highly prevalent among Hispanics/Latinos, 
one of the largest minority groups in the United States that is expected to triple in size by 
2050 (11). The prevalence of diabetes among Latinos emphasizes the importance of 
successful diabetes self-care through intervention methods such as diabetes management 
classes as well as barriers that may hinder Latinos from attending diabetes management 
classes (e.g. language or socioeconomic status). 
 
We hypothesized that higher education in Latinos with diabetes would lead to greater 
diabetes management class attendance. Our results indicated there was an association 
between education level and diabetes management class attendance in Latinos. Latinos 
with only a high school diploma were less likely to attend a diabetes management class 
than non-Latinos with a high school diploma. On the contrary, non-Latinos showed an 
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increase in diabetes management class attendance as they increased in educational 
attainment.   
 
Previous studies suggested other barriers such as language, cultural differences, and 
socioeconomic status could impact diabetes management class attendance (10, 12). Our 
results also showed Latinos with a preference for English had higher attendance to a 
diabetes management class than those with a preference for Spanish. This is important 
since studies mention the majority of Latinos and Hispanics in the United States are more 
likely to be fluent in Spanish than English, and the number of Hispanics speaking Spanish 
is expected to increase exponentially (22). These studies and our results raise the 
question, why then are Latinos with a Spanish preference having less attendance rates to a 
diabetes management class? There could be other underlying barriers to attending 
diabetes management classes. 
 
Our study had several limitations. First, the data obtained from the BRFSS included 
responses that were self-reported, such as the account of having been told the diagnosis of 
diabetes and whether or not the respondent attended a diabetes management class. As a 
result, we had to rely on the accuracy of the respondents’ recollection and affirmations. 
The response rate was very high as well, being approximately 48% for landline surveys 
and 47% for cell phone surveys. Second, data were cross-sectional, so we are unable to 
make any cause and effect inferences. Lastly, the BRFSS included one question to identify 
if a respondent was Hispanic, Latino/a, or someone of Spanish origin. This question did 
not distinguish between several Hispanic or Latino/a subgroups. When respondents 
answered yes, they were presented with four options: Mexican, Mexican American, 
Chicano/a; Puerto Rican; Cuban; and another Hispanic, Latino/a, or Spanish origin. The 
lack of differentiation among Latin ethnic subgroups indicates a common gap in the 
literature. Studies tend to focus on one subgroup and generalize the results to the whole 
Latino and Hispanic population. This can lead to many discrepancies and distort the way 
the Latino community is served.  Our study also possessed strengths. The BRFSS codebook 
provided a large sample size, and cross-sectional data gave us the opportunity to find a 
correlation between our variables. 
 
Future studies can further explore the correlation between language preference and 
diabetes management class attendance, as well as educational attainment and diabetes 
management class attendance. Our study results could provide areas where diabetes 
education and management programs could be improved, especially for individuals who 
do not prefer or speak English, and have lower educational attainment. The design of 
diabetes management classes and deliverance of diabetes education may need be re-
evaluation to accommodate a diverse group of attendees. 
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Research in Context 
Evidence before this study 
Previous research has found high alcohol consumption within the veteran population. 
While low income levels can be a risk factor for high alcohol consumption in veterans, 
there is little research on the influence of high income levels on alcohol consumption. 
Added Value of this study 
This study demonstrates higher reports of binge drinking in veteran populations with 
higher income levels. 
Implications of all the available evidence 
Further research to determine the reasons why veterans of higher income levels have 
higher reports of binge drinking is necessary. Additionally, programs aimed to reduce 
binge drinking specifically targeted to this group would be beneficial to ensure their 
understanding of the effects of binge drinking. 

 
Abstract 
 
Background: High alcohol consumption is known to be prevalent in the veteran 
population. While some studies have focused research of risk factors such as injuries, 
mental illnesses, and combat exposure, seldom have focused directly on income. Our 
study aimed to address this gap in the literature. 
 
Methods: Using a sample of 47,487 self-identified veterans from the 2015 Behavioral Risk 
Factor Surveillance System, this study examined if income level, age, and gender play a 
role in alcohol consumption, measured by reported binge drinking. We hypothesized that 
veterans in higher income brackets will have lower reports of binge drinking. 
 
Results: When focusing on income level divided into low, medium, and higher income 
level, we found that between the three levels, the highest reports of binge drinking were 
found in veterans among the higher income bracket. Additionally, we discovered that 
veterans who reported binge drinking were younger. Lastly, we found that reports of 
binge drinking were higher in males in comparison to females. 
 
Discussion: Contrary to our hypothesis, higher income levels negatively affected binge 
drinking in our veteran population. Younger, male veterans of a higher income level 
reported binge drinking more frequently. There exists a need for further studies to 
determine why persons of higher income levels are reporting more binge drinking and 
how to address this problem through interventional programs. 
 
Keywords: Veterans; Alcohol Consumption; Substance Abuse; Income 
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Of the 326.4 million people in the United States, there are 21.8 million veterans, half of 
which served in World War II, the Vietnam War, and/or the Korean War (1). As veterans 
of war, many have returned home with physical and mental disturbances. The American 
Psychological Association (APA) has reported that 20% of soldiers returning from Iraq 
and Afghanistan have mental illnesses (2). The Veteran’s Affairs (VA) has indicated that 
common mental illnesses in veterans are post-traumatic stress disorder (PTSD), anxiety, 
depression, and traumatic brain injuries (3). Further reports by the VA have shown a 
prevalence of mental illnesses and alcohol misuse among veterans (4). 
 
In addition to issues regarding mental health, veterans experience challenges as they 
transition into civilian life. Researchers have learned that understanding military life is 
essential to ensuring a successful re-integration for veterans (5). The “Homecoming 
Theory” explains a soldier is separated by space and time from civilian life. Due to this 
separation, different expectations exist for the veteran and the family about his/her 
return home; thus, making the transition overwhelming. Further veteran challenges 
highlighted by the VA are searching for, applying to, and adjusting to employment (6). 
 
As veterans try to overcome challenges, they can develop either positive or negative 
coping mechanisms. Some positive coping mechanisms outlined by the VA are exercise, 
engaging in relaxing activities, or adopting a pet (7). However, negative coping skills are 
widespread in the veteran population. Substance Use Disorders (SUD), mainly Alcohol Use 
Disorder (AUD), are common among incoming veterans (8). 
 
Veterans and Alcohol Consumption 
While some military personnel drink socially or as a pastime, others drink as a coping 
mechanism. Studies have found combat exposure as a predictor for high alcohol 
consumption in the military. Research findings have discovered soldiers with high combat 
exposure and deployment have the highest percentage of binge drinking, heavy alcohol 
use, and harmful alcohol use. Alcohol use can lead to negative behaviors in the military 
and binge drinkers have more than twice the percentage of negative consequences related 
to alcohol use than those who did not binge drink (9). Similar studies found veterans 
between the ages of 61 and 70 were 73% more likely to report heavy drinking compared 
to non-veterans of the same ages after accounting for demographic differences (10). 
Studies defined heavy drinking as having two or more drinks a day on average (10). 
 
Veterans and Income 
While in service, the military determines income by rank and years served. The basic pay 
upon entrance is $1,479.30 monthly as an Enlisted Level 1 (E-1) with the military rank of 
a Private First Class. After four months, military personnel earn $1,599.00. Privates in the 
military have a pay grade of E-1 to E-3. Sergeants, officers, lieutenants, and captains 
receive higher paychecks, usually due to higher education or longer service. The highest 
pay grade attainable, $15,000 monthly, is the position of a General with over 40 years of 
experience (11). The wages soldiers make may not seem like a lot of money, but they 
spend little to no costs for housing, healthcare, and food, not including allowances. 
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Once a soldier becomes a veteran, pay is calculated differently. Income is contingent on 
years served, dependents, and needs. On average, veterans make more than their 
nonveteran counterparts do. However, female veterans have a lower average household 
income than male veterans and the overall United States. The reported average income for 
male veterans in 2015 was $58,995 and $54,962 for female veterans (12). The United 
States federal median household income for 2015 was $56,516 (13). Furthermore, the 
Department of Labor (2017) reports, although male veterans have lower unemployment 
rates, veterans affected most by unemployment are those who served in the Gulf War – 
Era I. Disparities exist between veterans based on factors such as era served in the 
military, gender, and age. 
 
Income and Alcohol Consumption 
Previous studies have found a correlation between alcohol use and social disadvantage. 
Factors such as racism, discrimination, stress, and poverty create an increased risk for 
alcohol abuse in individuals exposed to these factors (14). Other researchers discovered a 
positive association between severe economic loss and negative drinking behaviors. 
Another study reviewed the effects of the recession on drinking behaviors. Mulia et al.’s 
research observed “women reporting retirement loss, reduced hours/wages, and job loss 
consumed 41 to 70% more alcohol than women unaffected by the recession, and men who 
experienced job loss and housing problems had increased risk for drunkenness, drinking 
consequences, and dependence.” When looking at older adults who lost their retirement, 
they drank 42% more than their counterparts who were not affected (15). Studies have 
outlined a trend in drinking behaviors: poverty or income loss is associated with higher 
probability of increased alcohol consumption. Similar trends exist when analyzing gender 
(women from the Mulia et al, study) and older age (from Clapp’s study of older adults). 
 
Although there is abundant evidence supporting low income being associated with higher 
alcohol consumption, other studies have reported the opposite. Keyes and Hasin (16) 
found higher income was associated with higher alcohol consumption. In a study that 
measured alcohol consumption through surveys and a pseudo-recycling program, 
researchers observed higher quantities of alcohol containers around the same time social 
security checks arrived at a senior living facility (17). As determined, income level is a 
factor for alcohol use in the general population, with effects in low and higher income 
levels. Little information exists regarding income level and alcohol consumption in 
veterans. Our research plans to address this gap in literature. 
 
Purpose of This Study 
While there is a wealth of information with low income and alcohol use, there is little 
information found regarding alcohol consumption in populations with higher income. 
Scarce information exists regarding alcohol use in minority veterans. Gaps from lack of 
information in these populations can give a false representation of the health of veterans. 
Additionally, many of the studies that assessed alcohol consumption relied on self-
reported drinking behaviors and are arguably unreliable due to the potential of under-
reporting from the individual. Studies have demonstrated that a relationship between 
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income level and alcohol consumption in veterans does not exist, while other studies (9) 
have found military personnel from lower pay grades reported a higher use of alcohol. 
 
The Centers for Disease Control and Prevention (CDC) reports, “The cost of excessive 
alcohol use in the United States reached $249 billion in 2010” (18). The purpose of this 
paper is to ascertain if income level is a positive or negative predictor of alcohol 
consumption in veterans. Our research aims to address the gaps found in the literature 
pertaining to veterans of a higher income level. We hypothesize that veterans in higher 
income brackets will have lower reports of binge drinking. While there exists an 
association between lower income and drinking, very little literature has addressed 
higher income levels with drinking and much less in the veteran population. 
 
Methods 
 
Participants 
Our study consisted of self-identified veterans who took part in the Behavioral Risk Factor 
Surveillance System (BRFSS). The BRFSS is a telephone survey conducted nationwide 
through the Computer-Assisted Telephone (CATI) system which uses random digit 
dialing. The BRFSS interviews occupants of private or college housing and is conducted in 
a span of 1-3 months in all 50 states and US territories. Within the BRFSS, participants 
who self-identified as a veteran implied that respondents were18 years old and/or older 
and served actively in the United States Armed Forces, including the National Guard. We 
used data from respondents who provided information regarding their income level and 
binge drinking with answers other than "don’t know/not sure," refused, or blank. For our 
secondary analyses, we ensured our sample answered age with an answer other than 
"don’t know/not sure," refused, or blank; and gender as either male or female.  
 
Materials and Measures 
Measures used in our analyses were questions from the BRFSS. Information collected 
from participants pertained to health, health behaviors, and utilization of services for 
health. In the BRFSS, income level is reported in eight categories: less than $10,000; less 
than $15,000; less than $20,000; less than $25, 000; less than $35,000; less than $50,000; 
less than $75,000; and more than $75,000 annual total household income. We further 
categorized income level as low, medium, and high. Responses of less than $35,000 
categorized as low income; responses of less than $50,000 were medium income; and 
responses "less than $75,000" and "$75,000 and more" were high income. Within the 
BRFSS, the variable “binge drinking calculated” operationalized alcohol consumption for 
veterans. The variable “binge drinking calculated” selected all participants’ answers to the 
variable Binge Drinking and separated them into two categories: those who reported 
binge drinking and those who did not. The BRFSS separated age into thirteen groups: 
starting with 18 and ending with 80. Respondents who entered higher than 80 for age 
were still considered as 80. The BRFSS defined gender as either male or female. 
 
We received a non-human subjects research approval from the Institutional Review Board 
at Rush University Medical Center. 
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Analysis 
Our initial analysis included the examination of frequency tables of categorical variables: 
income level and gender. We also created two-by-two tables of these variables (e.g. 
income level by gender) and obtained chi-square tests. We checked the mean, median 
minimum, maximum, and 95% confidence intervals of the continuous variables age and 
alcohol consumption. 
 
Results 
 
Participant Characteristics 
The BRFSS 2015 database has 441,456 participants with 57,545 veterans. Excluding 
veterans who did not respond or had missing data on questions regarding binge drinking 
and income level, our sample size decreased to 47,487 respondents. The frequency 
analysis on income indicated 32% (n=15,235) of veterans had income below $35,000; 
17.5% (n=8,292) had income between $35,000 and $50,000; and 50.5% (n=23,960) had 
income above $50,000. The average age of veterans was 63 years old. Approximately 91% 
(n=43,121) were males. See Table 1. 
 
Table 1 – Characteristics of Veterans by Income Level and Gender 

Income   Male (n, %*)  Female (n, %*)  Total Population   
by Income (n, %*)  

   Below $35,000  13,726   (90.1) 1,509   (9.9)  15,235   (32.1)  
$35,000-$50,000    7,583   (91.4)     709   (8.6)    8,292   (17.5)  
  Above $50,000  21,812   (91.0)  2,148   (9.0)  23,960   (50.5)  

      
Total Population by 
Gender  

43,121  4,366  47,487  

* Percent within income 
bracket  

      

 
Association between income level and alcohol consumption in veterans 
The BRFSS measured annual household income in eight levels. For our analysis, we re-
categorized income into three larger income categories: low, medium, and high (please 
refer to “Methods”). Our frequency analysis indicated that 10% of veterans in the lower 
income bracket reported binge drinking. Within the medium income level, 11% of 
veterans reported binge drinking. In the higher income bracket, 13% of veterans reported 
binge drinking. Data from our statistical analyses observed half of the veterans sampled 
were located in the higher income (above $50,000) bracket. Calculating probability, odds, 
and odds ratio by hand, we found the probability of low income veterans reporting binge 
drinking was 0.1043; veterans of medium income had a 0.1084 probability; and higher 
income veterans had a 0.13 probability. The odds of each income category were 0.1164 
for low income veterans, 0.1216 for medium income veterans, and 0.1482 for higher 
income veterans. Finally, in calculating odds ratio for high income versus low income 
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veterans, we found the ratio to be 1.273. Chi-square analyses for each individual income 
level (1-8) returned a p-value of <0.001, highlighting the significance of the difference 
between groups. 
 
Association of age and gender with alcohol consumption in veterans 
Our study measured the covariates age and gender against responses of binge drinking. 
Our results illustrated 11.9% (n=5,139) of males and 10.1% (n=442) of females reported 
binge drinking. Calculating probabilities, odds, and odds ratio, we found males had a 
0.1286 probability of reporting binge drinking while females had a 0.0953 probability. 
Additionally, males had an odd of 0.1476 and females had an odd of 0.1053 for reporting 
binge drinking. In calculating odds ratios for males versus females, we found a ratio of 
1.4013. Overall, males were more likely to report binge drinking in comparison to 
females. 
 
We also analyzed the mean, median, and standard deviation of veteran ages who reported 
binge drinking and those who did not report binge drinking. Results indicated the mean 
age of veterans who reported drinking was 54 years, the median age was 56 years, with a 
standard deviation of 16.14 years. For veterans who did not report drinking, the mean age 
was 64 years, the median age was 68 years, and the standard deviation was 14.13 years. 
Overall, the entire veteran study sample had a mean age of 63 years, with a median age of 
67 years and a standard deviation of 14.76 years. 
 
Discussion 
Contrary to our hypothesis, our results showed veterans with higher income levels had 
the highest reports of binge drinking compared to veterans in lower and medium income 
levels. In our study sample, veterans of higher income level were 27% more likely to 
report binge drinking when compared to veterans of lower income. When compared to 
findings in the literature, a previous study indicated that respondents with higher income 
levels reported excessive levels of alcohol consumption (16), which is consistent with our 
findings. Furthermore, research studies focused on binge drinking in the general 
population showed those with higher income levels are more likely to binge drink (19, 
20). However, other studies have shown poverty as a risk factor for high alcohol 
consumption (14). 
 
When analyzing gender, previous literature has suggested males are more likely than 
females to report higher levels of binge drinking (15), which is consistent with our result 
that men were 40% more likely to report binge drinking than women. In previous studies, 
however, younger age may or may not be a predictor of reported binge drinking. In a 
similar study using a previous BRFSS survey year, binge drinking was reported higher in 
the older population of veterans, aged 61-70 years (10). In our study, we found veterans 
who reported binge drinking were younger in age than veterans who did not report binge 
drinking. 
 
Study findings indicate that higher income levels can be an influence for alcohol 
consumption. Previous studies have also found that environmental factors and genetic 
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factors can affect alcohol consumption. College culture and peer pressure can contribute 
to higher alcohol consumption in younger adults in these environments (21). Additionally, 
persons who come from a culture of leisurely drinking can find it easy to entertain guests 
with alcoholic beverages and become unaware of the number of drinks consumed. 
Furthermore, the ability to finance their alcoholic tendencies with ease can foster an 
environment where the effects of alcohol can be overlooked. 
 
The primary strength of our study lies in observing which veterans have higher reports of 
binge drinking by studying demographic characteristics of income level, gender, and age. 
Our study is innovative because we used a national public database, representative of all 
50 states. The BRFSS has a large study sample of 441,456, allowing our study to have a 
sample size of 47,487 veterans. 
 
Our study also had several limitations. First, data were cross-sectional. Our analyses were 
constricted to veterans who responded to this survey for the year 2015. Secondly, the 
dataset could not represent veteran subgroups, such as homeless veterans. Hence, 
drinking habits of veteran subgroups are not included in this study. Similarly, this survey 
was conducted via landline or cell phone line; veterans must have had either in order to 
participate and research participation may have been limited to such veterans. Lastly, 
data collected was based on self-reported binge drinking. The validity of self-reports can 
be questioned, specifically because any respondent can under- or over-report binge 
drinking. 
 
Future research, as proposed by other studies (17), can be conducted to observe 
behaviors of alcohol consumption on a biweekly basis or when persons receive their 
paycheck. Future studies may also conduct a survey to ask veterans, or the general 
population, how much of their paycheck they would estimate goes to alcohol 
consumption. If income is associated with higher alcohol consumption, as shown by data, 
research regarding why persons with higher income are reporting binge drinking would 
provide useful to help focus preventative measures in this population. 
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