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Abstract
Investigation of a Paradox of the Latino Paradox

Social Determinants of Health and the Diabetes Disparity

By

Katie Lee Cartwright

Latinos living in the US report a disproportionately high prevalence of diabetes.
Simultaneously, Latinos experience unexpected health advantages, including longer life
expectancy and lower rates of certain cancers and heart disease. This pattern is called the
“Hispanic Paradox.” The Latino diabetes disparity has not been considered in the frame
of this paradox. When considering both epidemiological patterns, a question emerges:
how can the same social determinants of health lead to such powerful health advantages
for some health outcomes, while at the same time leading to a great health disparity in
regard to diabetes?

This dissertation explores this question by examining the associations between
social determinants of health and self-reported diabetes within the US Latino population
and the associations of these social determinants of health in explaining the difference in
self-reported diabetes prevalence between the US Latino population and the non-Latino
population. This project uses the National Health Interview Survey (NHIS) data from
2006-2011, accessed via the Integrated Health Interview Series (IHIS) data managed by
the Minnesota Population Center (MPC). Logistic regression analyses are used to
examine the patterns within the Latino population and Oaxaca-Blinder decomposition is
used to examine the patterns explaining the difference in self-reported diabetes between
the Latino and non-Latino population.

The logistic regression analyses show that Latinos are almost 43% more likely to
report being diagnosed with diabetes than non-Latinos. Individual characteristics of age,
race, and smoking behaviors are identified as suppressors of the association between
Latino identity and diabetes. Conversely, measures of social inequality, social ties,
acculturation, and origin of Latino heritage are all potential mediators of the association
between Latino identity and diabetes.

The Oaxaca-Blinder decomposition shows that individual characteristics
(particularly age, race, BMI, and smoking habits), measures of social inequality,
measures of social ties, measures of acculturation, and measures of Latino ethnic origins
inform the explained difference in self-reported diabetes between the Latino and non-
Latino population. Social inequality measures contribute a larger part of the explained
difference than social ties measures or acculturation measures.
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CHAPTER 1: DIABETES & THE US LATINO POPULATION

Latinos have been lauded as a group that has far better health outcomes than their
socio-economic characteristics would predict, and this phenomenon is known as the
Hispanic or Latino paradox (Afable-Munsuz et al. 2013a; Gerst et al. 2010; Lariscy,
Hummer and Hayward 2015). Investigations of his paradox, particularly as it upends the
predictions related to social class have proposed many possible explanatory theories. The
theories have mainly focused on factors related to the large immigrant composition of the
Latino population and have noted selection bias (“healthy migrant theory” and “the
salmon bias”), acculturation buffers, and stronger social ties (Abraido-Lanza, Chao and
Florez 2005; Palloni and Arias 2004). However, the most recent meta-review of the
literature finds that even after controlling for a wide range of factors, this phenomenon is
left unexplained, and while immigrants experience the largest health advantages, native
born Latinos experience benefits as well (Lariscy, Hummer and Hayward 2015).
However, Latinos do not experience health advantages in all areas of health, and in some
areas experience disproportionate health disadvantages. Left out of the most recent
assessment of the paradox is the health condition of diabetes. Unlike the mortality and
cancer advantages, diabetes prevalence is much higher in the Latino population.

This pattern begs the question, how can the same social determinants of health
lead to such a powerful health advantage for some health outcomes, while at the same
time lead to such a disparity? While scholars have made much of the paradox, recent
studies are finding that while Latinos live longer, they do not necessarily live healthier

lives (Gonzalez et al. 2009; Gonzalez, Haan and Hinton 2001; Markides, Salinas and



Sheffield 2009). Therefore, as the Latino immigrant population grows, the concerns of
Latino immigrant health will become increasingly more important.

Over 25 million people (over 8% of the population) have diabetes mellitus
(diabetes) in the United States, and 79 million people exhibit pre-diabetic symptoms
(CDC 2011). Diabetes is the most common disorder of the endocrine system, and it
occurs when blood sugar levels in the body consistently stay above normal. The
endocrine system of individuals with type 1 diabetes are unable to produce insulin, where
the endocrine systems of individuals with type 2 diabetes cease to respond to the effects
of insulin (CDC 2012). In 2010, diabetes is the seventh leading cause of death overall in
the United States, but the fifth leading cause of death for Latinos (CDC 2010). The
physical ramifications of diabetes are great, and the conditions associated with advanced
stage diabetes include vision impairment, peripheral neuropathy (weakness, numbness
and pain often in the extremities of the feet and hands), amputations, decreased mobility,
and end stage renal failure.

Diabetes is particularly debilitating in the population aged 65 and older, and 10.9
million people (over 26%) in this age group have diabetes (over 90% of these cases are
type 2 diabetes mellitus) (CDC 2014). The numbers of older individuals with diabetes is
projected to grow rapidly as diabetes is being diagnosed at higher rates in the younger
populations. Diabetes does not affect racial and ethnic groups at the same rates: 11.8% of

the Latino! population has been diagnosed with diabetes compared to 7.1% of non-

! There is no consensus about terminology for Hispanics/Latinos. While the paradox is almost exclusively
called the Hispanic paradox, many articles which discuss it use the word Latino to describe members of the
Hispanic/Latino ethnic group throughout the article. Individuals frequently self-identify with country of
origin ethnic groups. | will primarily use the term Hispanic as it is the name of the paradox, but | will also



Hispanic whites. There is additional variation within the Latino population; as of 2011,
13.3% of Mexican Americans had diabetes (CDC 2011). The costs of diagnosed diabetes
in the United States in 2007 were approximately $174 billion. If the additional costs of
undiagnosed diabetes, pre-diabetic symptoms, and gestational diabetes are included, the
total reaches $218 billion (CDC 2011). The financial burden of disease is matched by the
individual burden of disease. Not only are the symptoms of diabetes burdensome, but
they exacerbate comorbid conditions of an individual.

While there is no cure for diabetes, type 2 diabetes is a largely preventable
condition. While diabetes should be one of the more preventable and manageable chronic
conditions, statistics show that it is one of the most pressing chronic conditions in the US
and those diagnosed have a very difficult time managing the disease (Weiler and Crist
2009). Diabetes is as burdensome to the diagnosed individual as it is to society. In
addition to the struggle of the symptoms of the disease, individuals with diabetes are also
faced with managing diabetes-related stigma. As many (clinicians and laypersons)
believe that diabetes can be managed by the diagnosed individual, those with diabetes are
often blamed for it (Tak-Ying Shiu, Yee-Mei Kwan and Wong 2003; Weiler and Crist
2009). However, there are many societal structures involved, as evidenced by the patterns
of who has the disease and how the disease is treated in different groups. Due to the high
cost, the debilitating effects, and the preventable nature of the vast majority of diagnoses
of diabetes, this condition is particularly important to consider when examining

conditions facing the rapidly aging population in the Unites States.

at times use the word Latino to describe the aggregate group. | will also use countries of origin and regions
when appropriate.



The United States is getting older and more diverse. By 2030, 20% of Americans
will be over the age of sixty-five (Olshansky et al. 2009; Peterson 1999). Chronic health
conditions tarnish the “golden years” for many across demographic groups. However,
chronic conditions affect different groups at different rates and the experiences of living
with certain diseases vary based on specific demographic factors. In addition to the
increasing demand to understand the range of factors that affect the health of older
Americans, it is also important to note that as a group older Americans are rapidly
diversifying. The largest minority population of older Americans will be Latino,
comprising 20% of the population aged 65 years and older, the majority of the Latino
population will be Mexican-origin (Villa et al. 2012). Currently, immigrants constitute
13% of the US population (Grieco and Trevelyan 2010) and are the fastest growing
segment of the population.

Diabetes disproportionately affects Latinos of all ages, and the consequences of
this disease are particularly worrisome for the older population (CDC 2011). Diabetes not
only negatively affects an individual’s health, but the disabilities associated with
advanced diabetes affect all aspects of an individual’s life, including independence and
well-being. Diabetes is more lethal in Mexican and Mexican-American populations than
among non-Hispanic whites (Hunt et al. 2011). Latinos comprise the largest and fastest
growing segment of immigrants, with immigrants of Mexican origin accounting for over
half of the current immigrant population (Ruggles S et al. 2010). Based on data from the
California Health Survey, older individuals of Mexican origin have poorer health
outcomes as well as lower levels of income and educational attainment in comparison

with their native born non-Hispanic white counterparts (Villa et al. 2012). However,



these studies do not reconcile how the combination of factors that lead to a health
advantage for the Latino population in one sense leads to such a disparity in regard to
diabetes. This study will empirically test the association of these social determinants of
health with the Latino diabetes disparity and then contextualize them within the
discussion of how some of these same factors may lead to a positive mortality advantage

as well.

Research Questions

e What factors predict a higher risk of diabetes for US Latinos?

e How are three of the predominant theories of social determinants of health (social
inequality, social ties, and acculturation) associated with the Latino diabetes

prevalence?

e How do the social determinants of health (including the three predominant
theories and individual characteristics) contribute to explaining the difference

between the non-Latino and Latino diabetes prevalence?

Figures 1 depicts the overarching research question and the black box that will be
addressed in this project. Figure 2 depicts the specific associations that will be tested in

this study.



CHAPTER 2: LITERATURE REVIEW

The most current review of the Hispanic paradox stresses the need for thorough
understanding of the health issues facing the US Latino population in order to be best
prepared to address population health as the US demographics shift to include a much
higher percentage of individuals who identify as Latino (Lariscy, Hummer and Hayward
2015). However, a consideration of diabetes is missing from the analysis of the Hispanic
paradox. Among the most prevalent chronic conditions and leading causes of death,
diabetes is a disproportionately pressing problem for the US Latino population in contrast
to the non-Hispanic white population (CDC 2014). If it were not for the diabetes
disparity, the Hispanic health advantage would be even greater. This chapter will review
the current state of research on the Hispanic paradox, how the current evidence on the
Latino diabetes disparity contrasts with this evidence, and what the extant literature
surmises about how social determinants of health influence the diabetes prevalence in the

US Latino population.

Hispanic Paradox

The diabetes disparity facing the US Latino population is concerning on its own.
However, in contrast with the overall health advantages the Latino population
experiences, the diabetes disparity becomes even more of a puzzle. The Hispanic paradox
was identified in Markides and Coreil’s (1986) article “The health of Hispanics in the

Southwestern United States: an epidemiologic paradox” (Markides and Coreil 1986).



However, after twenty-five years of subsequent research, scholars have not come to a
consensus about the root causes of the phenomenon nor the extent of the trend. The
Hispanic paradox notes that as a group, Latinos have disproportionately lower levels of
education and income, as well as relatively poorer access to health care (Angel and
Thoits 1987; Palloni and Arias 2004; Rumbaut and Weeks 1996; Singh and Hiatt 2006;
Zsembik and Fennell 2005). Based on these characteristics, the Latino population should
have very poor health outcomes. However, in the United States, Latinos have better than
expected health outcomes and lower rates of mortality than their socioeconomic status
would predict; this phenomenon is referred to as the Hispanic paradox. The Hispanic
paradox is broken down into a paradox within a paradox as the foreign born Latino
population, which reports even lower levels of income and education than native born
Latinos, report even better health outcomes than native born Latinos. Numerous studies
have noted this trend and have tried to identify the causal mechanisms behind it (Angel
and Thoits 1987; Angel et al. 2010; Finch and Vega 2003; Palloni and Arias 2004;
Rumbaut and Weeks 1996; Singh and Hiatt 2006; Zsembik and Fennell 2005).

The most recent assessment of the paradox reviews the theories that have been
offered as lacunas to the paradox: the healthy migrant theory, the acculturation buffer
advantage, the salmon bias effect, and more (Lariscy, Hummer and Hayward 2015). This
study offers the most comprehensive analysis to date on the mortality advantage, which
assesses not only the health advantages of Latinos as a group, but also how the health
advantages are distributed among different subgroups of US Latinos. The greatest health
advantage is experienced by foreign-born Latinos, but there are distinct health advantages

for native born Latinos as well, particularly in relation to health outcomes related to



smoking behaviors, as Latinos are much less likely to smoke than the non-Hispanic white
population. However, while this study provides much needed analysis of the paradox in
relation to nativity, specific countries of origin, socioeconomic status, and a range of
health conditions, this study does not include an in-depth discussion of acculturation nor
does it include a discussion of how the disproportionately high prevalence of diabetes fits
into the overarching patterns of health and illness facing the US Latino population.
Angel and Thoits (1987) highlight the Hispanic paradox in their article theorizing
how culture affects the cognitive structure of illness (Angel and Thoits 1987). The article
works to uncover how illness is socially constructed, and they do this by showing the
universal role culture plays in mediating individuals’ experiences of illness. In particular,
they emphasize how culture differences may lead to differences in perceiving illness and
reporting health statuses differently. They warn against using one standardized
instrument for attempting to measure the prevalence of a given illness in a diverse
population, and they push for cultural sensitivity and cultural competence on the part of
epidemiologists. The example they use to support their argument is the Hispanic paradox.
They look at the paradox of Mexican origin individuals in the United States, and explain
part of the paradox as a mismatch in the diagnostic process. Angel and Thoits (1987)
argue that Mexican Americans who are not assimilated are less likely to report depressive
symptoms, not because they do not have symptoms of psychological distress, but because
their culture of origin does not have a means of acknowledging mental illness. They do
not accept that individuals at the lower levels of the socioeconomic strata actually have as
positive of health outcomes as the initial research would lead us to conclude (Angel and

Thoits 1987).



While their argument about cultural sensitivity is an important one,? the evidence
suggests that certain groups of Latinos do experience real health and longevity
advantages. Rumbaut and Weeks (1996) are able to use clinical measures (blood
pressure, birth weight, length of gestation, APGAR scales, and similar measures) to
investigate the Hispanic paradox within the comparison context of low SES groups and
finds the paradox to be largely an immigrant effect (Rumbaut and Weeks 1996). After
identifying unexpected favorable health outcomes in immigrants from Mexico and
Southeast Asia, they try to uncover the mechanisms behind the pattern. This study uses
the Comprehensive Perinatal Program in San Diego County. This dataset only looks at
health outcomes of low-income pregnant women in the treatment program, so there are
some limitations of this study due to selection bias. Of the 1,464 individuals in the
dataset, 1,070 are foreign-born Mexican women. Not only is this sample not nationally
representative, it is also not representative of the state of California or of San Diego
County. While it is important to keep these limitations in mind, this study has some
unique strengths in regard to health measures.

The strengths of this dataset are the individual level data gathered (over 500
independent variables per case, a wide array of biomedical and sociocultural determinants
of pregnancy outcomes). The analysis of the data looked at the maternal risk factors that
would best explain ethnic and nativity differences. They find that the predominantly

foreign-born Asian and Latino populations had superior outcomes in comparison with

2 There is an extensive literature on how culture affects the social construction of illness and wellness.
Quah (2010) gives a good review of the importance of culture in shaping preventative health behavior,
illness behavior and sick role behavior. Immigrant cultures are identified as key sources of culture that
influence health.
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native born white and African American populations. They also examined nativity
directly and find that outcomes were generally better for immigrants than for natives.
However, for immigrants, the outcomes were poorer for women who reported greater
levels of acculturation. They find that native born groups were more likely to smoke,
drink alcohol, and have poorer diets. Of the 71% reporting partner information 89% of
Latina women’s partners were employed compared to 56% of African American partners.
Immigrants had the least amount of education, but the best perinatal health outcomes.
However, Rumbaut and Weeks also find that women who reported the higher amounts of
knowledge about pregnancy and infant care had better health outcomes. While
immigrants had better diets, 95% of women in this sample did not have access to either
enough food or enough nutrients during their pregnancies. Data suggest that immigrant
women are “superior health achievers,” and that the Hispanic paradox is more about an
immigrant effect than a Latino effect. However, they also note that “Americanization”
leads to negative effects and that women who smoke, drink alcohol, and eat nutrient-poor
diets are more likely to have poor perinatal health outcomes. Immigrant women who
adopt these behaviors lose the protective advantage associated with nativity, which
suggests that culturally-related health behaviors are an important piece of the advantage.
Nearly twenty-five years after suggesting that the Hispanic paradox is at least in
part a result of misidentification, Angel et al. (2010) acknowledge that the prevalence of
the unexpected favorable health patterns, specifically in regard to mortality, are well-
documented and enduring (Angel et al. 2010). This study does continue to argue that
cultural factors are the primary cause for the paradox, but instead of culture masking

symptoms, Mexican culture is protecting immigrants from negative health outcomes.
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They support this argument by showing that the effect decreases with length of time in
the United States and the age at which an individual migrates. This study uses the
Hispanic Established Populations for the Epidemiologic Studies of the Elderly (H-
EPESE), which includes 5 waves of data from 1993-2007, and finds that older Mexican
immigrants experience different health outcomes based on time of migration. Those that
migrate later in life have lower risk of mortality than those who migrate in childhood or
midlife. This study controls for chronic conditions and functional capacity, so the
findings support both the healthy migrant hypothesis and the hypothesis that this effect
wears off with increased time in the United States. The longitudinal nature of this data
makes a strong case that a major part of the Hispanic paradox is directly linked to the
immigrant acculturation process. However, in this study, chronic conditions (including
cancer and diabetes) are grouped together, which is masking the mechanisms behind the
outcomes. Other evidence suggests that where US Latinos with Mexican heritage
experience lower rates of cancer, they experience higher rates of diabetes.

Finch and Vega (2003) also note a cultural component to the better than expected
health outcomes of Latino populations, specifically those of Mexican ancestry (Finch and
Vega 2003). They use the Mexican American Prevalences and Services Survey (MAPSS)
to look at health patterns in Mexican origin adults. They note that not only are
immigrants consistently in disadvantaged socioeconomic positions, but also that the
acculturation process of immigrants is stressful. In fact, the acculturation process is
riddled with chronic stressors including discrimination, worry over legal status, and
difficulty with language. However, they find that two culturally specific aspects are

protective: strong family and friend networks and reliance on religious support
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mechanisms. Greater numbers of peers and family members in the United States and a
higher reliance on religious support mechanisms decreased the likelihood of reporting
fair/poor health. However, instrumental (concrete and direct forms of assistance) and
religious support moderates the effect of discrimination on physical health. This study
finds that physical health is negatively associated with acculturation stressors and
positively associated with social support. Discrimination is associated with poorer
physical health among those who report low levels of social support. The Hispanic
paradox is partially explained by culturally protective factors such as high levels of social
support, but both the stressors of immigrating and acculturating are associated with
declines in health. It is important to note that this study looks only at Mexican origin
adults living in California.

For a more nationally representative example, Singh and Hiatt’s (2006)
examination of cause-specific mortality in native born and foreign born populations in the
United States over time provides additional evidence that the Hispanic paradox may be
more about an immigrant paradox (Singh and Hiatt 2006). They examine how health
outcomes have changed for immigrants between 1979 and 2003. They use the National
Health Interview Survey (NHIS) to explore immigrant health patterns at a national level.
They find that the immigrant effect has become more protective over time. Immigrants
experience lower risk of mortality, but this effect is not comprehensive for all causes of
death. Immigrants experience lower mortality from lung and oesophageal cancer, COPD,
suicide, and HIV/AIDS, but higher mortality from stomach and liver cancer. They
venture that the protective effect is largely due to the changing demographics of

immigrants in the United States over this period of time, and that the large increase in the
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percentage of immigrants from Latin America has greatly contributed to the protective
effect.

From the investigations of the Hispanic paradox, the evidence suggests that
nativity, ethnicity of origin, degree of acculturation, health behaviors (particularly
smoking), and social support all help to explain the paradoxical health advantage in
regard to mortality and cancers. However, the question regarding the existence of the
diabetes disparity remains—many of these studies failed to include diabetes in their
analysis, grouped diabetes in with other health conditions, or did not discuss the
implications of the diabetes prevalence in contrast with their other findings. The next

section will review the related literature that covers the US Latino diabetes disparity.

Paradox within Paradox: Diabetes Disparity

Low-income Latino and immigrant groups have poorer health outcomes than
native-born white Americans in regard diabetes (Chaufan, Davis and Constantino 2011).
One major contributing factor to the management of diabetes is the inability to adhere to
recommended dietary changes due to the food environment in which the low-income
immigrant groups live. Qualitative studies exploring food environments find that access
to healthy food is severely restricted by cost, availability, and access (Chaufan, Davis and
Constantino 2011). Food environments are examined as a main contributing factor to all
low-income individual diagnoses of diabetes. This raises the question of similarity and
difference. Are there systematic differences in the neighborhoods and societal

experiences of low income immigrants and native born low-income populations?
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Some of the factors that are considered to be systematically different for
immigrants are access to health care, health literacy, and experience within the health
care system. Immigrants are less likely to regularly visit the doctor, even when they have
access to the same health benefits (such as Medicare). Older Mexican Americans are far
more likely to be cared for in their home or the home of family members than the larger
population (Markides 2000). While there are quality of life benefits to this arrangement,
there may also be health detriments. Understanding how family care relates to
compliance and adherence of medical advice for chronic diseases is very important as
there is more room for misunderstandings and failure to comply or adhere to medical
advice (Markides 2000).

Studies have found that Latino immigrants, including those with a diagnosis of
diabetes, have a lack of diabetes knowledge and low health literacy. Low health literacy
compounded by barriers to adequate health care may be contributing to poorer health
outcomes for Latinos and immigrants (Coffman, Norton and Beene 2012). Qualitative
studies suggest that Latino immigrants and their families lack sufficient understanding of
diabetes as a disease and insulin as a treatment strategy (Hu et al. 2012). This is
particularly troubling because without proper use of insulin the disease will progress
more rapidly and result in far worse outcome (Hu et al. 2012). Additional studies have
shown that Latino immigrants are unaware of their risk of having diabetes even though
they have multiple risk factors (Maty and Tippens 2011). Studies have found that
immigrants with diabetes who require language interpreters to communicate with their
medical professionals are unlikely to receive physician ordering of diabetes care

measures and even more unlikely to complete the diabetes care measures given to them
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(Gany et al. 2011). Language barriers compound the already high barriers to medical care
for immigrants with diabetes (Gany et al. 2011).

Understanding the correlating factors and consequences of diabetes in older
Latino populations is important because it informs policies and strategies to preventing
and managing this disease that disproportionately affects the Latino community. Older
individuals of Mexican origin are more likely to experience health disadvantages than
their white peers (Villa et al. 2012). Not only is the rate of diabetes prevalence higher in
Mexican and Mexican American populations compared to the non-Hispanic white
population, it is also more lethal (Hunt et al. 2011). This pattern is identified using both
US and Mexican data. This pattern suggests that it may not only be disparities in
resources and access to health care in the United States that contribute to the health
disparities experienced by Latino populations, particularly Mexican Americans (Hunt et
al. 2011).

Advanced diabetes affects individuals’ independence through diminishing
mobility, largely related to peripheral neuropathy and consequential amputation of
extremities, and deteriorating vision, which in turn affects the ability to self-care
(Ailinger 1989; Ailinger and Causey 1993). Diabetes negatively affects longevity and it
affects the quality of the last years of patients afflicted with this disease (Angel et al.
2010). Immigrants with diabetes report lower levels of satisfaction with the health care
they receive (Abraido-Lanza et al. 2011). Immigrants who have both diabetes and
depression experience more severe diabetes-related symptoms than those who did not
have depression as well as more severe depression related symptoms compared to those

without diabetes (Black 1999). While these types of studies capture important patterns, it
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is difficult to pinpoint directionality or causality in these situations. If people are
experiencing more severe types of diabetes, they may be more vulnerable to experiencing
depression. In order to prevent and manage diabetes and its burden on the US Latino

population a better understanding of the social determinants of health must be conducted.

Social determinants of paradox within the paradox

This study aims to discover the social factors that lead to the existence of a
diabetes health disparity in contrast with the other Latino health advantages. The
literature investigating the US Latino diabetes disparity can be categorized into three
main groups: studies investigating the relationship between socioeconomic status and
diabetes, the relationship between social ties and diabetes, and the relationship between

patterns of acculturation and diabetes.

Social Inequality and Latino Diabetes Disparity

The social determinant of health that is strongly associated with the prevalence of
diabetes in the Latino population is socioeconomic status. Social class has been likened to
a modern day “magic bullet” (House 2002). Those who are wealthier have better health
outcomes than those who are poorer. The Hispanic paradox complicates this axiom.
However, in regard to the US Latino diabetes disparity, the relationship between
socioeconomic status and diabetes outcomes operates in the predicted manner: those who
have a higher socioeconomic status are less likely to have diabetes. This is supported by a

large body of research that identifies socioeconomic status as a key factor. Bridging
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theories of inequality and culture, immigrants (even those who are legal permanent
residents or naturalized citizens) have more limited access to health care than native born
residents (Ailinger and Causey 1993). A recent study using NHIS data finds that Latinos
are much less likely to have any health spending and are more likely to pay out-of-pocket
for what they do pay for than their white counterparts (Bustamante and Chen 2012). In
addition, Latino immigrants have even lower health expenditures than their native-born
Latino or white peers. Perhaps due in part to the lack of health care access, both foreign
born and native born Latinos frequently underestimate their diabetes risk and do not seek
care until their health has already deteriorated (Maty and Tippens 2011).

One example of how poor doctor/patient communication exacerbates the
treatment and management of diabetes in Latino immigrant communities relates to
pharmacological intervention methods. Insulin is a primary part of treating and managing
diabetes, and noting differences in usage and familiarity with the drug may be important.
Stigma and poor understanding of how the drug works are key factors in the relationship
between ethnicity and insulin use. Most of the concerns regarding insulin in the Latino
population stem from lack of understanding about the progression of the disease and
inadequate information about how insulin works (Hu et al. 2012). For both native born
and foreign born Latinos with diabetes, health literacy needs to be improved (Coffman,
Norton and Beene 2012). This again is an example of how culture and socioeconomic
status compound health inequalities for this population.

There are situations where culture is completely overshadowed by structural
inequalities. In regard to the relationship between being Latino and diabetes, poverty is

identified as a key contributing factor (Chaufan, Davis and Constantino 2011). In this
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study of northern California health patterns, researchers find that Latino immigrants and
service providers in this neighborhood identify diabetes as the most pressing health
concern, but that access to healthy food is a major barrier to successfully treating and
managing this health concern. They stress that without addressing issues of poverty and
inequality in Latino immigrant populations, treatment plans for diabetes for this
population will fail (Chaufan, Davis and Constantino 2011).

Immaterial of perfect understanding for why the disparity in diabetes prevalence
exists, the consequences of living with diabetes for the US Latino population are great.
First, as was already mentioned above, not only is the prevalence of diabetes greater, but
the disease is more lethal in Latino populations than in in the non-Hispanic white
population (Hunt et al. 2011). However, this is not the only relevant consequence. The
quality of life for US Latinos with diabetes is compromised for a variety of reasons,
including comorbid physical and mental health conditions. It should be noted that some
studies find that older Latino immigrant health outcomes are worse, but their overall life
satisfaction tends to be higher (Gonzalez, Giarrusso and Takagi 2007). However, this
does not appear to be the case for older Latino immigrants living with diabetes. One
study found that older diabetic Mexican American immigrants who also have depression
have much higher rates of a range of other comorbid conditions than their native born
Mexican American peers (Black 1999). This study used the Hispanic Established
Population for the Epidemiologic Study of the Elderly (H-EPESE). This study has many
advantages, but one limitation is that this study does not allow for additional comparisons

based on ethnicity.
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Low-income Latino and immigrant groups have poorer health outcomes than
native-born white Americans in regard diabetes (Chaufan, Davis and Constantino 2011).
One major contributing factor to the management of diabetes is the inability to adhere to
recommended dietary changes due to the food environment in which the low-income
immigrant groups live. Qualitative studies exploring food environments find that access
to healthy food is severely restricted by cost, availability, and access (Chaufan, Davis and
Constantino 2011). For these reasons, food environments are considered an important
contributing factor to diagnoses of diabetes in low-income populations. This raises the
question of similarity and difference. Are there systematic differences in the
neighborhoods and societal experiences of low income immigrants and native born low-
income populations?

The primary proxies for socioeconomic status in the current literature on the
diabetes disparity are education, income and access to health care. In general, higher
levels of education are associated with lower rates of diabetes (Whitaker et al. 2014).
Also, for US Latinos, higher levels of education are associated with better health
outcomes, leading to the conclusion that if Latinos had higher levels of education and
income, the Hispanic paradox would be even greater (Lariscy, Hummer and Hayward
2015). Studies suggest that education and income have an inverse relationship with
diabetes prevalence regardless of race or ethnicity (Robbins et al. 2005). Studies also find
an inverse relationship between socioeconomic status or position and health outcomes
within the Latino population as well (Morales et al. 2002). Some of the factors that are
considered to be systematically different for immigrants are access to health care, health

literacy, and experience within the health care system. Immigrants are less likely to
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regularly visit the doctor, even when they have access to the same health benefits (such as
Medicare).

There are some studies that suggest a divergent relationship between higher
socioeconomic position and diabetes for Latinos. Dinwiddie et al. (2014) find that
education influences key health outcomes (including diabetes) differently, and not always
in the predicted directions (Dinwiddie, Zambrana and Garza 2014). Their study finds that
for Mexican-origin men residing in the US, high education levels were associated with
high waist circumference and for all included in the study higher levels of education were
associated with higher odds of hypertension and high waist circumference. For US-born
women of Mexican heritage, the odds of diabetes increased with higher levels of
education. However, many key social determinants of health are not included in these

models, so the findings of this study warrant more investigation.

Social Ties and Latino Diabetes Disparity

Where social inequality focuses on the stratification and structural level
influences on health, scholarship on social ties as a social determinant of health focuses
on the ways in which interpersonal relationships mediate health outcomes. Overall,
individuals with stronger social ties experience better health outcomes (Berkman et al.
2000). The most proximal social ties are with spouses and immediate family. Foreign-
born Latinos are more likely to be married than non-Latinos, while Latinos are less likely
to be married than non-Hispanic white Americans. However, both native-born and

foreign-born Latinos are less likely to be divorced than non-Hispanic white Americans.
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Latinos are more likely to be married and also they are more likely to live in multi-
generational households than other groups. Older Mexican Americans are far more likely
to be cared for in their home or the home of family members than the larger population
(Markides 2000). This suggests that their social ties may be stronger, which would lead to
better overall health. However, there is some evidence that suggests that children living
in multigenerational households may be at a higher risk for obesity, which would set
these children up for a greater risk of diabetes later in life. Social ties would then possibly
contribute to solving the puzzle of both the Hispanic paradox and the diabetes disparity.
(Almeida et al. 2009; Angel et al. 2004; Berkman et al. 2000; Finch and Vega 2003;
Kawachi and Berkman 2001; Seeman 1996; Thoits 2011; Viruell-Fuentes and Schulz
2009b)

Evidence suggests that family dynamics between Latino and non-Latino
populations lead to different outcomes in the management of diabetes, which suggests
that social ties theories based on a mainstream white American family and social system
may not be as salient or yield expected results when applied to a Latino family context
(Chesla et al. 2003). Other studies suggest that social support is not strongly related to
diabetes self-management for Latino individuals (Gleeson-Kreig, Bernal and Woolley
2002). However, these studies did not explore overarching dynamics between social ties
and prevalence of diabetes in the Latino populations.

Investigations of social support and health outcomes in the US Latino population
find that Latinos tend to have large social networks and that those networks are primarily
made up of family. However, having a large-family based network does not necessarily

indicate that Latino individuals are wholly satisfied with their support networks
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(Gleeson-Kreig, Bernal and Woolley 2002). In addition, quality of social ties may be
influenced by acculturation forces. Evidence suggests that nativity and ethnicity affects
the perceived quality of relationships in Latino families with foreign born generations and
native born generations (Almeida et al. 2009). There is evidence to suggest that the
family context and dynamics of Latino patients are statistically significantly different
from non-Latino patients and that the associated health outcomes are also statistically
significantly different (Chesla et al. 2003). Importantly, there is evidence to suggest that
in regard to diabetes management, Latinos residing in the US who have high family
cohesion may actually experience poorer health outcomes and practice more detrimental
health behaviors (Chesla et al. 2003).

Marriage, one of the most powerful social ties that influences health, tends to lead
to positive health outcomes, with men experiencing greater benefits than women. Latinos
are more likely to be married than other groups, which should be associated with better
health outcomes. However, there is also evidence that suggests that for some Latinas,
marriage may not be a pathway to better health. Evidence suggests that Latina women
who are living in a more gender-traditional household experience poorer health outcomes
due to their gender role (Pineda Olvera et al. 2007). These gender role expectations limit
self-care until women have aged out of primary caretaking status. These studies suggest
that although the proportion of Latinos who are married is higher (and much higher for
foreign-born Latinos) than the non-Latino population, there may not be a protective

benefit for married women. Protective effects for married men should still be found.
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Acculturation and Latino Diabetes Disparity

There has been extensive research about the contributing factors to diabetes.
Some argue that the disparity in the prevalence of diabetes in Latino immigrant
populations is largely cultural. There is an established relationship between culture and
health. Culture influences health behaviors and beliefs, which in turn affects health
outcomes (Quah 2010). Immigrants have multiple cultural influences: cultures of origin,
cultures of destination countries, as well as the process of adapting from one culture to
another. Most of the studies suggest that ascribing to a traditional Latino culture is
associated with a lower risk of diabetes. Latinos who adopt more mainstream American
lifestyle and health behaviors experience the greatest risk of diabetes. Recent Latino
immigrants have low levels of diabetes knowledge, low health literacy in general, and
experience barriers to health care (Coffman, Norton and Beene 2012). These patterns
would suggest that immigrants would be at higher risk of diabetes. However, the
evidence suggests that new immigrants are less likely to have diabetes, but with increased
length of time in the US, immigrants’ risk of diabetes increases, even after controlling for
age (as individuals age, the risk of diabetes increases).

Evidence suggests that Latino immigrants who reside in the US experience worse
health outcomes with greater degrees of acculturation. Foreign-born Latinos who have
lived in the US longer have poorer health outcomes than foreign-born Latinos who have
lived in the US for shorter periods of time (Hubert, Snider and Winkleby 2005; Kaplan et
al. 2004). Frequently, this is measured by the length of time Latino immigrant has spent

in the US—qreater lengths of time in the US is used as a proxy for high degrees of
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acculturation. Consistently, it is found that with greater lengths of time in country, Latino
immigrants experience worse health outcomes (Abraido-Lanza, Chao and Florez 2005).
Latinos who were born in the US or Latino immigrants who have resided in the US for
greater than 15 years are more likely to have a high BMI score than Latino immigrants
who have resided in the US for less than 15 years (Abraido-Lanza, Chao and Florez
2005). However, there are multiple limitations of these studies. For example, Abraido-
Lanza et al. (2005) group native-born Latinos with Latino immigrants who have resided
in the US for greater than 15 years together. They also do not consider country or region
of origin as a social determinant (Abraido-Lanza, Chao and Florez 2005).

As a result of these studies, the length of time immigrants have spent in the US is
frequently used as the measure for acculturation. A study using NHIS found that length
of time in country correlates with higher rates of obesity for Latino immigrants. The
percentage of the group who are obese for immigrants who have lived in the United
States for longer than 15 years is almost 15 percentage points higher than for immigrants
who have lived in the United States for less than 4 years (Kaplan et al. 2004). Similarly
immigrants who immigrate later in life arguably do not have as much time to assimilate
and they are more set in their ways when they do. There is some evidence to support
these theories. Immigrants who immigrate later in life tend to have much lower risk of
death than individuals who migrate in childhood or midlife; this pattern holds even when
controlling for chronic conditions and functional capacity (Angel et al. 2010). While
there are a range of more specific instruments for measuring assimilation and

acculturation, this rough measure is enough to capture many divergent patterns.
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Studies consistently find that while immigrants are healthier than native-born
residents of the US when they first arrive, this protective advantage dissipates with time
(Abraido-Lanza, Chao and Florez 2005). Research that has investigated the cause of this
trend has highlighted the acculturation process. This research suggests that immigrants
enter the US with many positive health behaviors, but that after immigrating to the US,
these healthy behaviors decline (Abraido-Lanza, Chao and Florez 2005). Some portions
of this hypothesis are supported by evidence from the NHIS. There is evidence that
suggests that Latinos are less likely to smoke and to drink alcohol than non-Latino
whites. However, importantly for the diabetes disparity, there is evidence that Latinos are
less likely to exercise and more likely to have a higher BMI. In regard to those who have
been in the US longer, evidence suggests that Latinos who have been in the US for
greater thanl5 years are more likely to drink, smoke and gain weight than Latinos who
have been in the US for a shorter amount of time. However, Latinos who are more
acculturated are more likely to have recently exercised, which suggests that not all health
behaviors decline.

Scholars believe that dietary assimilation is of particularly relevance to the
prevalence of diabetes in immigrant Latino populations. The shift from more “real food”
based diets to the prepared and processed diet of mainstream Americans leads to the
increase in the prevalence of diabetes. One study examining diabetes in immigrant
populations finds that the immigrants who have more fully adapted to mainstream US
dietary habits have worse health outcomes than immigrants who maintain dietary and
nutrition habits of their culture of origin (Akresh 2007). This study uses the New

Immigrant Survey (NIS), which has well developed instruments to measure assimilation
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and acculturation. However, this dataset, and studies that implement this data are only
able to look at differences within immigrant populations. In order to examine differences
between foreign-born and native-born groups, which allows more inferences regarding
the mechanisms, studies need to use data which have been gathered using a sampling
strategy that includes a nationally representative sample (such as the NHIS). This allows
for a broader understanding of how age, ethnicity, nativity, and other social determinants
of health affect health outcomes of US Latinos.

However, other studies push back on the idea that acculturation or assimilation is
the cause of the Latino diabetes disparity. In a study of individuals with Mexican heritage
in the Sacramento area, researchers found that native born individuals with Mexican
heritage were almost twice as likely to have type 2 diabetes as foreign born individuals
originally from Mexico (Afable-Munsuz et al. 2013b). While in initial models there is
support for the acculturation hypothesis, once the researchers controlled for
socioeconomic status and other lifestyle factors, there was no statistically significant
relationship between the acculturation measures and diabetes. Also, other studies
consider US born Latinos as fully acculturated (Abraido-Lanza, Chao and Florez 2005).
This subgroup has the highest rates of diabetes, but as a group never experienced an
“acculturation” process. This would suggest that other social determinants of health are
key to explaining the diabetes disadvantage.

Studies have shown that Latino immigrants are unaware of their risk of having
diabetes even though they have multiple risk factors (Coffman, Norton and Beene 2012;
Maty and Tippens 2011). Studies have found that immigrants with diabetes who require

language interpreters to communicate with their medical professionals are unlikely to
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receive physician ordering of diabetes care measures and even more unlikely to complete
the diabetes care measures given to them (Gany et al. 2011). Language barriers
compound the already high barriers to medical care for immigrants with diabetes (Gany
etal. 2011).

A major contributing factor to the treatment of Latino immigrants with diabetes is
language discordance (when patients and providers are unable to communicate directly
with each other) (Gany et al. 2011; Kim et al. 2011a; Kim et al. 2011b). When language
discordance exists, overall rates of physician ordering diabetes care and patient
compliance and adherence to the physician’s orders tend to be very low (Gany et al.
2011). This trend only exacerbates the health conditions suffered by this population.
However, while studies find that language proficiency affects Latino individuals’ ability

to manage diabetes, it does not explain the prevalence of diabetes.

Latino ethnicity of origin

When exploring health disparities facing the Latino immigrant community,
researchers must also consider the diversity of Latino immigrants. Some factors of
particular importance are birthplace, length of time in the United States, and language
skills in addition to the socio-demographic factors that sociologists usually control for in
medical sociology studies. Research on immigrants and acculturation finds that length of
time in country correlates with poorer health outcomes and worse dietary habits. The
greater the changes in dietary habits are associated with higher body mass index numbers

(Akresh 2007).
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One of the main critiques of studies examining Latino health disparities is the
aggregation of the group into one category, when Latinos are heterogeneous in many
dimensions (Rotermann 2011). One primary dimension of heterogeneity is the country or
culture of origin of individual Latino individuals. The differences between Latinos who
have Mexican heritage and Latinos who have Cuban heritage are notable. Studies show
that disease prevalence varies, access to resources varies, and health behaviors vary
between ethnic subgroups (Ai et al. 2012; Ai et al. 2013; Huang et al. 2011; Oza-Frank
and Venkat Narayan 2008). What these studies show is that the Hispanic paradox may
not be named particularly well. When studies look at the aggregate Latino trends, they
note the immigrant effect. Many studies only look at the Mexican origin populations
when studying the Hispanic paradox, which offers support for a Mexican effect, but not a
holistic Latino effect. Zsembik and Fennell (2005) tease this issue apart using the NHIS
data (Zsembik and Fennell 2005). The findings of this article suggest that the use of
“Hispanic” or “Latino” in the Hispanic paradox is a misspecification of a social
determinant of health. Instead of “Latino” or “Hispanic,” countries of birth or cultures of
Latino heritage should be used. This article finds that the health patterns are clearly
different between different Latino ethnic groups and countries of origin. Their overall
health findings suggest that Mexicans have health advantages and Puerto Ricans
experience health disparities. Cubans and Dominicans have more varied health outcomes,
depending on which health outcome is studied. This study finds that worse health is
associated with higher levels of SES and acculturation among Mexicans, but worse health
is associated with lower levels of SES and acculturation among Caribbean-origin Latinos.

Zembrik and Fennell show that researchers should be careful not to generalize about
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immigrant populations either (Zsembik and Fennell 2005). Immigrant heterogeneity leads
to different health outcomes as well.?

Scholars need to do more work to clarify which Latino populations experience
unexpected favorable health outcomes relative to their SES, both in regard to nativity and
country and/or region of origin. Also, the name of the paradox may need to be altered in
order to better match the patterns. However, what is not in question is that certain groups,
even if it is a Mexican immigrant population, are experiencing health outcomes that
outperform their socioeconomic class and resources.

There is some evidence to suggest a cautious approach when hypothesizing or
generalizing results based on acculturation as a social determinant of health. Afable-
Munsuz et al. (2013) find that after controlling for socioeconomic and lifestyle factors,
the association between acculturation and diabetes risk (measured using the Acculturation
Rating Scale for Mexican Americans) for Latinos of Mexican heritage disappears, but
there is a lingering effect of generational status and diabetes that is not clearly linked to
acculturation (Afable-Munsuz et al. 2013b). The strengths of this study are the measure
of diabetes (combined measures of diabetic medication use, self-reported physician
diagnosis, and clinical fasting glucose levels) and the measure of acculturation (the
Acculturation Rating Scale). The limitations of this study are the sample strategy which

focuses exclusively on Mexican Americans residing in the Sacramento area. However,

3 This finding is also supported by studies of native born black Americans and black immigrant subgroups
and health outcomes (Read, Emerson and Tarlov 2005). Also using NHIS data, they find that while black
immigrants have better health outcomes than native born black groups, immigrants from different regions
experience different health outcomes.
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the findings that indicate a more thoughtful approach to the study of acculturation are

well-argued.

Individual Characteristics

Other individual characteristics that emerge as important covariates in the
literature include a range of achieved and ascribed statuses.

Age. An individual’s risk of developing diabetes increases with age (Koopman et
al. 2005). In the past few decades, the age of onset of type 2 diabetes mellitus has
decreased (Koopman et al. 2005). As the Latino population is younger on average than
the non-Latino population in the US, it is especially important that all models
investigating the disparity control for age.

Gender/Sex. Dinwiddie et al. (2014) note that health outcomes and behaviors for
Mexican heritage Latinos residing in the US are not only statistically significantly
different from each other, but there is evidence to suggest that associated social
determinants of health influence these outcomes differently by gender (Dinwiddie,
Zambrana and Garza 2014). Recent studies investigating Latino men’s and women’s
health find that there are key differences in patterns of health and health care by gender in
the Latino population (Ai et al. 2012; Ai et al. 2013). Differences in health patterns are
also found in immigrant populations (Meadows, Thurston and Melton 2001). All of these
findings suggest that gender must be considered when investigating the Latino diabetes

disparity.
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Race. Ultimately, the literature on both the Hispanic paradox and the Latino
diabetes disparity leads to the conclusion that class, while a powerful and important
predictor of health outcomes, does not explain all health disparities in the United States.
In order to produce better health outcomes for all, the US needs to reform more than the
class system, economic inequalities, and access to health care, but the US also needs to
address other forms of inequalities that lead to disparities. There is convincing evidence
that there are meaningful differences in health outcomes, including diabetes, among all
ethnic and racial groups residing in the US (Wang and Beydoun 2007; Williams and
Sternthal 2010). Related specifically to obesity, racial and ethnic subgroups, both
foreign-born and native-born, are at different risks for obesity and diabetes (Cunningham,
Ruben and Venkat Narayan 2008; Cunningham, VVaquera and Long 2012).

Race and ethnicity have distinct socially constructed effects on health outcomes.
The evidence gathered on black immigrants and non-immigrant groups and the ethnic
diversity of Latinos in regard to region or country of origin make a strong case for the
social-construction of race and ethnic variance in health outcomes. Stressors that are
specifically race and ethnicity based are discrimination and prejudice which function
independently of class inequality. While the Hispanic paradox is an exception to the
strong inverse relationship between SES and rates of mortality, the possible causal
mechanisms do not undermine the larger trend. Similarly to the historical trajectory of
other examinations of race, ethnicity and health, the history of the study of race, ethnicity,
and diabetes is also fraught with bad science (Tuchman 2011). When generalizations are

made about the associations between race and ethnicity and diabetes, limitations of
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methods must be noted, and the informing theories and the existing evidence should be
considered in light of these limitations.

BMI. A variable that needs to be included in all analyses if available is a measure
of individual weight statuses. While occasionally studies will include a dichotomous
variable capturing overweight status, far more common is the inclusion of individual’s
body mass index scores (BMI). BMI is a score calculated from an individual’s weight
and height and is used in a wide range of health studies. As there is an established
association between higher levels of BMI and elevated risk of diabetes, BMI is included
in studies to control for a known covariate of diabetes. Evidence consistently indicates
that Latinos residing in the US have higher average BMI scores than non-Latino whites,
even after controlling for a range of social determinants of health (Abraido-Lanza, Chao
and Florez 2005). Latino women from Mexican, Puerto Rican and Cuban heritage
residing in the United States all have high prevalence of BMI scores that fall into the
categories of overweight and obese (Ai et al. 2012; Oza-Frank and Cunningham 2010).
High levels of acculturation are linked to higher BMI scores (Hubert, Snider and
Winkleby 2005). There is also evidence that suggests that socioeconomic factors may
explain more of the difference in BMI (Latinos having higher mean BMI scores than non-
Hispanic whites) for Latinos and non-Hispanic whites than between other minority
groups and non-Hispanic whites (Powell et al. 2012).

Smoking. There are established relationships between smoking and diabetes, even
after controlling for socioeconomic status. There are multiple studies that suggest that
there is no strong tie between smoking and diabetes after controlling for socioeconomic

variables. However, other studies do find that there is an elevated risk of diabetes for
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smokers, even after controlling for a wide range of determinants of health (Willi et al.
2007). Diabetics who smoke face more diabetes-related complications (especially related
to circulation problems) than diabetics who do not smoke (Sherman 2005). Although
smoking is less common in Mexican American populations, Mexican Americans who do
smoke experience more severe consequences (higher smoking related cause specific
mortality) (Wei et al. 1996). Smoking has emerged as the key health behavior influencing
the Hispanic paradox, as a much smaller proportion of Latinos smoke than non-Latino
whites (Lariscy, Hummer and Hayward 2015). However, the diabetes rate is much
higher, so further investigation of this pattern is warranted.

The review of the literature produced three main theories to investigate as social
determinants of health that may be driving the prevalence of diabetes in the Latino
population, and in turn the diabetes disparity: the theories of social inequality, social ties
and acculturation. The next chapter will discuss these theories more broadly and set up

the model for the empirical analysis of this project.
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CHAPTER 3: THEORETICAL FRAMEWORK

The review of the literature has highlighted three main theoretical explanations
for why the diabetes disparity between Latino and non-Latino population exists:
socioeconomic inequality, social ties, and acculturation. Figure 1 identifies the
overarching research question and the empirical “black box” this study investigates: why
is being Latino associated with a higher likelihood of reporting being diagnosed with
diabetes? Figure 2 sketches out the three theoretical frameworks that emerge from the
literature as social determinants related to Latino health outcomes, including diabetes.
This chapter further explores these three theories and offers hypotheses based on these

theories that inform the analyses conducted in this study.

Theory of Social Inequality

Social class stratification has a well-established association with health outcomes.
This relationship is remarkably consistent and is supported by an extensive body of
evidence. Social class inequality is linked to a wide range of health conditions and is so
persistent and consistent across a wide range of different social groups and social
measures that is considered a fundamental social determinant of health (Berkman and
Syme 1979; Link et al. 1998; Ross and Mirowsky 2010; Wilkinson 1999).
Socioeconomic factors are also consistently linked as mediators in the association

between race and ethnicity and health (Kingston and Smith 1997).
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A wide body of literature supports the hypothesis that social class and health
status are linked. The lower an individual’s position in the class system the poorer their
health outcomes are (House 2002). If the United States decreased social class inequality,
population-wide health disparities would decrease as well. However, reforming social
inequality may not be the panacea for health inequalities that some studies would suggest.
While the evidence strongly supports the claim that social inequality is a fundamental
cause of health disparities, the evidence also suggests that other factors, such as race and
ethnicity are also fundamental causes of health outcomes. While social class is a powerful
predictor, the reality of the Hispanic paradox suggests that class is not the only
fundamental cause of health disparities.

Population level health patterns are inextricably linked to socioeconomic
gradients. As both behaviors and risk factors have emerged as primary factors for
diseases such as diabetes, social factors (specifically socioeconomic status) are shown to
affect behaviors and risk factors indirectly affecting health and are shown to have a direct
effect on health outcomes as well (Phelan et al. 2004). Some of the mechanisms through
which social class is thought to have an effect is through education, income, access to
health care, safer jobs, healthier neighborhoods (lower risk of exposure to toxins, easily
accessible fresh produce, and lower levels of crime and strain) (House 2002; Phelan et al.
2004; Sampson, Morenoff and Gannon-Rowley 2002). As an aggregate group, Latinos
are at a disadvantage for most of these measures. These mechanisms and society’s
reproduction of inequality qualify social class as a fundamental cause of mortality and

other health outcomes (Link and Phelan 1995; Phelan et al. 2004).
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Phelan et al. (2004) test the theory of social inequality as a fundamental cause of
mortality and find that mortality from causes of death that are preventable are
substantially more strongly related to socioeconomic status than mortality from less
preventable causes. This theory aligns with findings of current studies of diabetes. These
findings support the theory that social class is a fundamental cause of mortality as access
to greater resources is associated with lower mortality rates, where lower status is
associated with higher mortality rates, even though modern science has the tools to
extend their longevity. Other studies note that access to health care is not the key factor in
socioeconomic health disparities. In the UK, the National Health Service was supposed to
counteract social class differences in regard to health outcomes. However, while access
has been made universal, health disparities have actually grown between the classes
(House 2002). The explanations for the mechanisms driving these disparities return to
how social class affects individuals’ exposures to risk factors for both mental and
physical health outcomes. House also notes that race is a fundamental cause of health.
The literature review of Latino health and social class indicate that the lower social
position does in fact affect health, and although Latinos as a group experience better than
predicted health outcomes in many areas, their health outcomes would be even more

favorable if their socioeconomic position equaled the non-Latino white population.

Social Ties Theory

Social ties influence an individual’s health directly both by ramifications of
isolation and connectivity. The dynamics of an individual’s social network may influence

an individual’s health more indirectly through their health behaviors. Social isolation, the
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complete absence of social support, has been linked to negative health outcomes
(Cacioppo and Hawkley 2003; Seeman 1996). Social support, socially cohesive networks
and social contacts are largely associated with positive health outcomes (Berkman et al.
2004). Social ties may buffer individuals from stress (Bobak et al. 1998). Social support
can be helpful for individuals who are managing chronic conditions (Gallant 2003).

Individuals who are the most integrated have better outcomes than individuals
who are socially isolated. Social isolation leads to more sedentary lifestyle (MacDougall
et al. 1997). Some studies show that the socially isolated are more at risk of being
overweight for some groups (Lemeshow et al. 2008). However, other studies show that
older individuals who are socially isolated are at risk for not eating enough (Donini,
Savina and Cannella 2003).

There are other studies that also indicate that there are mixed health outcomes
depending on quality of social network. The perception of the quality of support is
associated with health outcomes. Individuals with diabetes who perceive that they have
positive support have better success in managing their condition, while individuals with
diabetes who perceive that they have negative support fair poorer (Tang et al. 2008). This
indicates that just having social ties does necessarily predict better health outcomes.
Building on this divergent theory of social ties, social networks are often homogenous
when it comes to health behaviors related to obesity, so individuals may have networks
that buffer stress and lead to other positive health outcomes that at the same time put
them at greater risk for diabetes (Christakis and Fowler 2007).

Little of the social ties literature specifically investigates the association of Latino

ethnicity, social ties, and health outcomes. In the literature review in Chapter 2, there was
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evidence that Latinos are more likely to be married than non-Latinos, but there was also
evidence that marriage may be associated with more negative health outcomes for Latina
women due to more rigid gender role expectations (Chesla et al. 2003). Another key
factor in immigrant health outcomes is family involvement. Family integration is more
important and more prevalent in immigrant households than native-born households.
Older Mexican Americans are far less likely to live in nursing homes and are far more
likely to live with family members than non-Hispanic white Americans (Angel et al.
2004). The number of residents in the household captures an important family dynamic
that varies between immigrant households and non-immigrant households:
multigenerational living arrangements. Latin American immigrants are far more likely to
live in multigenerational households than the general population. In fact, 18.8% of people
living in immigrant households live in multigenerational households, where 14.2% of
people who are native born live in multigenerational households (Staff 2010). However,
there is evidence that these strong family connections are not consistently associated with

positive health outcomes (Chesla et al. 2003; Pineda Olvera et al. 2007).

Acculturation Theory

One of the reasons that Latinos have such a different family structure profile is

thought to be due to differences in acculturation®. As Latinos have a much larger

4 While studies of assimilation and acculturation may focus on different aspects of immigrants’
adaptations to the culture of the destination country, in many cases the concepts are used
interchangeably and measured identically. For this literature review, | will refer to the term specifically
used in each study; for this project, | will use the word acculturation to refer to this process.
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immigrant composition compared to non-Latinos, their immigrant cultures are a
highlighted as a key source of difference that could be leading to differences in health
outcomes. In part because socioeconomic status of Latinos fails to predict mortality and
other health outcomes in the way that the evidence would suggest, studies of Latino
health that solely focus on social inequality will miss crucial factors that influence health
outcomes. However, in the case of diabetes, Latinos are at a disadvantage, so the relative
role of acculturation in the prevalence of diabetes may be very different than the
association with acculturation and mortality.

A key model that will help fill in these gaps is the acculturation and health model.
Acculturation is, most generally, the process through which immigrants adapt to the
culture of the destination country. However, this definition would be considered
unidimensional (Lara et al. 2005). Better definitions of acculturation are bi-dimensional
or multidimensional. Multidimensional models of acculturation do not assume a linear
trajectory of adaptation and allow for a range of adaptation pathways into a new culture,
which include assimilation, separation, integration, and marginalization (Lara et al. 2005;
Thomson and Hoffman-Goetz 2009).

However, when considering the role of assimilation in the process of
acculturation, there should be an acknowledgment that many studies use acculturation
and assimilation as synonymous. Assimilation is also depicted as having both
unidimensional and multidimensional interpretations. A unidimensional approach to
assimilation is to define it as “a natural process by which diverse ethnic groups come to
share a common culture and to gain equal access to the opportunity structure of society,

this process consists of gradually deserting old cultural and behavior patterns in favor of
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new ones, and once this process begins, it moves inevitably and irreversibly toward
assimilation” (Zhou 1997). This general definition of assimilation has been challenged by
many researchers. While the idea of assimilation as a process where immigrants adapt to
a new culture is accepted, the idea that the process is a universally linear process is not.
This model also assumes that there is one mainstream culture to which one adapts. While
there are some elements of American culture that are dominant, depending on region,
racial or ethnic group, and a variety of other factors, theorists argue that America lacks
one unified cultural identity. Segmented assimilation makes room for these different
cultural identities that immigrants may encounter as they adapt to life in the United States
(Portes and Rumbaut 2006; Zhou 1997). These theories set up different pathways and
processes for assimilation and acknowledge that immigrants may experience very
different processes of acculturation.

When considering acculturation and assimilation in a multidimensional frame, it
creates a space for acculturation or assimilation to lead to a wide range of outcomes.
According to a unidimensional definition of acculturation, individuals may experience
better health outcomes because they gain socioeconomic status as they acculturate.
However, they also may experience worse health outcomes as they adopt more sedentary
and unhealthy lifestyles (Lara et al. 2005). This model faces the same limitations as the
general assimilation model. The general assimilation model largely assumes that factors
such as length of time in country, language ability, formal labor market success, and the
adoption of American lifestyle habits lead to positive health outcomes. While some of
these assumptions are valid, the process is more complicated than this model allows.

Segmented assimilation theory indicates that there a range of different processes that
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immigrants experience, and also there is not one uniform culture to which immigrants
adapt. Instead, the process is murky and the cultural standards are often muddled.

Upward assimilation does predict better health outcomes, but even this is more
complicated than it appears. High levels of upward assimilation correlate with better
health outcomes most of the time, but there is some evidence that suggests that high
levels of assimilation correlate with worse health outcomes in a few specific contexts.
Upward assimilation theories suggest that immigrants who have achieved upward
assimilation, are more seamlessly incorporated into the US culture and have better health
outcomes (Gonzalez et al. 2009). Social networks and support are offered as the main
mechanisms for promoting health in these theories. According to this theory, immigrants
who are more highly acculturated are more likely to be incorporated into their
community, through churches, employment, and social organizations. These immigrants
are more likely to understand what resources are available and how to access them,
therefore, resulting in better health outcomes. However, assimilation theories suggest that
while immigrants may adapt to the aspects of the mainstream culture associated with
success (e.g. higher education, higher income, and mastery of destination language), this
“achievement” comes at a cost due to “acculturation stress” (Mui and Kang 2006; Rogler,
Cortes and Malgady 1991). The process of learning and adapting to a new culture is so
taxing that it has a negative effect on mental and physical health.

Downward assimilation, on the other hand, is often a catch-all for all of the
negative parts of American society. For example, downward assimilation would entail
adopting mainstream American dietary habits, including eating fast food or processed

food, ceasing to prepare meals at home, and increasing portion sizes. This frequently
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happens to Latino immigrants from a wide range of socioeconomic status. A common
result is increasing levels of both obesity and diabetes in immigrants (Oza-Frank and
Venkat Narayan 2010). If an immigrant comes from a culture where he or she is
preparing most of their food at home with limited food choices, the change to the
processed food culture of the United States will be detrimental to their health.

Downward assimilation also includes not prioritizing education, participating in
illicit or informal labor markets, building social networks with negative role models, and
engaging in criminal activities. With the exception of the adoption of some negative
health behaviors, most first generation immigrants do not downward assimilate. In fact, it
is frequently second generation immigrants, children of immigrants, who experience
downward assimilation. While it may seem as though the upward/downward assimilation
distinction is solely about socioeconomic status, this assumption is complicated by the
fact that depending on region of the country, structural level policies regarding
immigration, and the percentage Latino in the place of residence, immigrants tend to
assimilate in upward and downward patterns that do not simply parallel socioeconomic
status.

The other main process adopted by first generation immigrants is to resist
assimilation all together. These immigrants live in enclaves, do not learn English, and
sometimes participate in the formal labor market, but frequently participate in informal
economies. Also, these immigrants are the least likely to use structural level resources
and are unlikely to become full citizens, even though they are eligible. As a group,
Mexican immigrants have one of the highest rates of resistance to assimilation, and thus,

are some of the least likely to achieve upward assimilation (Vigdor 2008). Those who
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experience a protective health effect from resisting assimilation are often benefiting by
protective traits from their culture of origin (Viruell-Fuentes and Schulz 2009a).
Protective culture theories suggest that the source of positive health behaviors come from
healthy habits from the culture of origin, which are different than the mainstream habits
of the United States (or the culture of the destination country). For example, they tend to
maintain dietary patterns of their home country. While this food may be simple and not as
nutritionally diverse as the “best” of American diets, their diet tends to be made-from-
scratch food with appropriate portions and no bad fillers such as preservatives or excess
fat and sugars. This example shows how resisting immigration may lead to better health
outcomes.

The main drawback of remaining separate or on the margins is that these
immigrants are the most likely to have low socioeconomic status and are the least likely
to be aware of and utilize health based resources. They are the least likely to go to the
doctor regularly, and they are the most likely to wait too long before seeking medical care
from a physician (Oakie 2007). Immigrants are more integrated with native-born
individuals are more likely to know about health care resources and to seek them out,
regardless of financial resources.

There are many cautions about using acculturation as a variable in health research
(Hunt, Schneider and Comer 2004). Most importantly, the concept is difficult to measure
in a multidimensional way in most quantitative research and the concept risks
essentializing cultures of origin. In the same way that the American culture is diverse, so
are the cultures of the sending countries. Measurement in studies of immigrant health

patterns in comparison to native-born health patterns raises many questions. There are
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debates about what are the most appropriate and accurate acculturation measures, which
are all dependent upon how researchers define the mainstream culture (Gelfand and Yee
1991; Yamada, Valle and Barrio 2006). However, perhaps even more contentious are the
measures used to compare immigrant groups with non-immigrant groups. For instance,
there is some debate as to whether mental health problems such as depression in both
groups can be measured with the same scale and if there is parity in what the threshold
level represents in both groups (Gerst et al. 2010). Ultimately most of these studies note
the fact that the measurement tool may not be able to accurately identify patterns in both
populations, but also note that in order to do a comparative study the established tools are
the best option. However, most of these scales are not included in nationally
representative studies.

The benefit of the NHIS data | propose to use is the facility with which | am able
to make population level comparisons. However, as this study emphasized general health
measures, it does not include refined acculturation measures. The best proxies for
acculturation are language preference, length of time in country and citizenship status
(dichotomous variable: US citizen or not). While these variables are limited, other studies
using NHIS data have implemented them in order to assess effects of assimilation

(Bustamante and Chen 2012; Kaplan et al. 2004).
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Hypotheses

This project will test the theories of social inequality, social ties, and acculturation
to gather evidence to determine the association between the social determinants of health
that influence the Latino diabetes disparity. Again, Figure 2 depicts how the literature and
theoretical frames suggest what the associations may be. From the review of the literature
and discussion of the theories, | establish the following formal hypotheses that I will test

in the empirical portion of this study.

Association between Latino identity and diabetes:
Hi: Latinos will have a higher prevalence of diabetes than non-Latinos.
Social inequality theory:
H2: Social inequality will be associated with higher levels of diabetes in Latinos.
Social ties theory:
Hs: Higher levels of social ties will be associated with lower levels of diabetes in
Latinos.
Acculturation theory:
Ha: Higher levels of acculturation will be associated with higher levels of diabetes

in Latinos.

These hypotheses are based on the findings from the current literature. They will
be tested formally through multivariate analysis. The empirical analytical work of this

project will examine the association of these concepts with self-reported diabetes through
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logistic regression analysis. Then, in order to further investigate the role of these theories
in explaining the diabetes disparity, | will analyze the difference in self-reported diabetes

between the Latino and non-Latino populations through Oaxaca-Blinder decomposition.
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CHAPTER 4: DATA AND METHODS

Data

This investigation into the Latino diabetes disparity uses the Integrated Health
Interview Series (IHIS) data, which is the harmonized data and documentation of the
National Health Interview Surveys (NHIS) managed by the Minnesota Population Center
at the University of Minnesota (Center 2012). These data are used to investigate the
diabetes health disparities of the US Latino population. This dataset is the best available
dataset to answer my research questions. The National Health Interview Survey (NHIS)
is one of the longest running and comprehensive sources of information on the health of
the civilian community dwelling population of the United States. It is a major data
collection program of the National Center for Health Statistics (NCHS) under the Centers
for Disease Control and Prevention (CDC) (2011). Data have been gathered annually
since 1957, although the survey questionnaire has been adapted every ten to fifteen years.
The goal of the survey has always been to monitor trends in illness and health in the
United States. Since 1997, the year the last major overhaul of the questionnaire was
implemented, the NHIS has included an extensive range of demographic and
socioeconomic characteristics, which allow for thorough analyses of social determinants
of health, as well as age, ethnicity and nativity. The IHIS version of these data are
publicly available, which is made possible by recoding some variables to prevent
identification.

The nationally representative sample design, with strategic oversampling of select

minority groups, of the NHIS makes this dataset a well-suited dataset with which to
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establish and analyze the general patterns and national level trends related to the
population of Latinos living in the US. While some datasets focus solely on the
population of specific age groups (H-EPESE), the immigrant population (NIS), or
ethnicity, this dataset allows for comparative data analyses between groups, such as non-
Latinos and Latinos or native born and foreign born residents. The bulk of literature on
health outcomes of US Latinos focuses primarily on the dependent health variable, and
the literature often does not allow for wider generalizations. One key reason for this is
that the very nature of the datasets makes this kind of analysis difficult or impossible.
Frequently, when the dataset contains all of the key statuses, the sample sizes of the key
variables of interest are too small for valid statistical analysis, limiting the level of detail
possible. There are also a series of datasets (including HEPESE, NIS, and NSHEP—
National Survey of Hispanic Elderly People)) that limit comparisons by only sampling
from within groups of interest. In these cases, groups such as native born residents,
anyone outside of the Latino ethnic group, or younger adults are not included. The studies
that stem from these data offer important, crucial insight into how social determinants of
health influence health outcomes within the populations, but are limited from conducting
cross-group analysis.

However, the NHIS allows for robust cross-group analysis. Each year, the sample
includes somewhere between 50,000 to 85,000 individuals. A common strategy for data
analysis is to pool years of cross-sectional data for analysis in order to statistically
analyze groups that comprise relatively small proportions of the US population. | follow
the widely accepted strategy of pooling years of data that results in sufficient individual

level data to study the age, ethnicity, and nativity independent effects and the
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intersections of these statuses and how they relate to the key dependent variables of my
study (Lariscy, Hummer and Hayward 2015; Whitaker et al. 2014). This study uses 2006-
2011 compiled data to run all analyses. Some key variables, such as nativity and country
of origin have been compressed in this dataset to ensure de-identification.

While there are many advantages to these data, one limitation is that the data are
the result of a cross-sectional design, despite their apparent over-time structure. Thus,
while this study identifies many associations between variables and offers support for
hypotheses of future longitudinal studies, direct causal conclusions cannot be made from

this study.

Concepts and Variables

In order to thoroughly investigate the association between being Latino and
having a higher likelihood of diabetes, | conduct a series of univariate, bivariate, and
multivariate analyses based on the empirical framework identified in Figure 2. Figure 3
includes the variables through which the three theoretical frameworks tested in this study
are operationalized. A detailed discussion of how these variables are measured is offered

below.

Dependent variable

Diabetes. There are a series of questions on diabetes that measure the self-
reported diagnosis of diabetes, the self-reported diagnosis of pre-diabetes, and the length

of time since an individual was diagnosed with diabetes. The NHIS does not differentiate
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between type 1 and type 2 diabetes, but based on trends in prevalence of diabetes in
adults, it is reasonable to make the assumption that between 90-95% of adults who self-
report diabetes have type 2 diabetes (CDC 2011; Oza-Frank and Venkat Narayan 2010).
The evidence suggests that for the Latino population the proportion of individuals with
type 2 diabetes is closer to the upper limit. The broadest question asked by the NHIS
asks, “[Other than during pregnancy,] Have you EVER been told by a doctor or other
health professional that you have diabetes or sugar diabetes?” Respondents’ answers are
coded: Yes (1), No (2), Borderline (3), Refused to answer (7), and Does not know (9).
The variable name is DIBEV. This variable is recoded into a dichotomous variable where
(1) captures all those who responded that, yes, they have been diagnosed with diabetes,
and (0) captures everyone else. As the dependent variable is dichotomous, logistic
regression analyses are used to examine patterns associated with this outcome. This is a
conservative recoding scheme such that even more of the sample (borderline, refused,
and don’t know) may have diabetes than have reported having diabetes. This means the

potential bias works against my hypotheses and analyses rather than for them.

Independent variables

Latino ethnicity. The accepted methodological practices used when researching
racial and ethnic minority health disparities frequently essentialize the minority groups,
which may result in perpetuating or exacerbating these inequalities (Gémez and Lopez
2013; Knight, Roosa and Umana-Taylor 2009). This limitation of quantitative methods

and techniques is particularly disheartening considering that many of these projects aim
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to ameliorate minority health. Arguably, the structure of qualitative research allows this
type of research to respond and evolve more rapidly to the critiques of racial reification.
Qualitative research allows the participants to self-identify and to explain in their own
words what their race or ethnicity means to them.

Quantitative research relies upon the fixed-response racial and ethnic categories.
While this is useful for understanding the patterns of inequality across large groups, there
are also conceptual limitations to this that most quantitative researchers do not
acknowledge in the development of their methods, their analysis, nor in their discussion
of limitations.

Critical race scholars have challenged researchers employing quantitative
methods to be very intentional in how they measure race and ethnicity, to articulate these
decisions in their research, and to exercise great caution in making generalizations and
making conclusions based on their results (Knight, Roosa and Umafia-Taylor 2009;
Zuberi and Bonilla-Silva 2008a). While these challenges should be implemented in all
research focused on race and ethnicity, it is particularly important to heed these cautions
while conducting health research. Even with overwhelming evidence that race is not
biological, but a social construction, researchers continue to treat racial and ethnic
identification as a biological characteristic in their research by failing to justify the use of
and unpack the variables carefully (Bonilla-Silva and Zuberi 2008; Gomez and Lopez
2013).

This study begins by measuring Latino identity with self-reported identification
based off of fixed-response category. In order to prevent essentializing a “Latino effect,”

a range of variables are added to the models to account for heterogeneity of the Latino
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population, including ethnicity of Latino origin, nativity status, and racial identification.
Specific considerations of each of these variables are expanded on in this section. To this
end, | use the Latino ethnicity questions from the NHIS. First, individuals are asked the
question: “Do you consider yourself to be Hispanic or Latino?”” Individuals are able to
respond: Yes (1), No (2), refuse to answer (7), or does not know (9). The variable name is
HISPYN. Only individuals who responded are included in the analysis, and the resulting
variable is dichotomous.

Origin of Latino Ethnicity. In order to critically examine both methods and the
social issue of Latino health disparities simultaneously. Knight, Roosa, and Umafia-
Taylor challenge all who study Latino health and well-being to investigate who
comprises the social group “Latino” in any study, and especially quantitative studies,
where often sweeping generalizations about Latinos are made (Knight, Roosa and
Umafia-Taylor 2009). By analyzing the descriptive level statistics more critically, I will
be able to have a more nuanced discussion of the findings of the regression analyses.

One way in which the present study does this is to carefully consider the
intragroup composition. Carefully unpacking the components of the US Latino is of
particular importance as so much of the research proposes that cultural factors are the key
determinants to Latino health disparities. When researchers posit that the pathways to
inequality are culturally specific, there is then an onus on the researcher to establish a
justification for what they mean by culture. This justification must be theoretically and
empirically supported. Too frequently a “Latino culture” is discussed, but the study

sample is solely comprised of Mexican Americans or Puerto Ricans.
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Therefore, as much information about specific ethnicities of Latino origin as is
available is included. If an individual answers “yes” to the HISPYN question, a follow-up
question is asked. While exploring trends using Latino ethnicity identifies important
patterns, it is extremely important to remember that the Hispanic population, regardless
of nativity, is an incredibly diverse group (Borrell, Menendez and Joseph 2011;
Rotermann 2011). One of the key sources of this heterogeneity is the ethnicity of an
individual’s Latino origin. Once patterns have been identified, it is important to find
strategies that allow for their study at the subgroup level. This survey documents the
ethnicities claimed by individuals who identify as Latino. Once an individual identifies as
Hispanic or Latino, the individual is then asked the question: “Please give me the number
of the group that represents your Hispanic origin or ancestry.” This variable name is
HISPETH. Responses are coded as: Not Hispanic/Spanish origin (10), Mexican (all
Mexican heritage categories recoded as one category) (20), Puerto Rican (30),
Cuban/Cuban American (40), Dominican (50), Other Hispanic (all non-specified types
including multiple Hispanic recoded as one category) (60), and Central or South
American (61). This variable is used as a covariate for the first Latino question in all of

the models that include Latino ethnicity.

Individual Characteristics

Age. Age is a particularly important variable to include as this study investigates
diabetes. The literature establishes that there is a direct positive relationship between age

and being diagnosed with diabetes. As an individual ages, the likelihood of being
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diagnosed with diabetes increases. In the NHIS all are asked the question “What is your
age?” The interview subject responds with a number. The variable name is AGEDOB 1.
This variable is treated as a continous variable. As age does not influence health
outcomes in a linear fashion, I also calculate a variable for age squared. This accounts for
the fact that an individual’s age in years does not linearly affect being diagnosed with
diabetes, since the risk increases more rapidly at advanced ages.

Sex. Sex has established relationships with the independent variables (immigrant
variables, the gendered experience of ethnicity), the dependent variable (diabetes), and
other covariates (health behaviors, other health outcomes, income, education, and more).
Sex is an important covariate for biological and sociological factors in this study.
Biologically, there are differences in the epidemiology of diabetes and sex. For example,
older immigrant women experience depression and much higher rates of diabetes than
older immigrant men (Black, Markides and Miller 1998). Immigrants are less likely than
native born individuals to interact with the health care system; however, similar to native
born patterns, immigrant women are more likely to interact with the health care system
than men, even controlling for pregnancy (Read and Reynolds 2012). The NHIS
measures the sex of the respondent in two ways. First, in the NHIS interview process, the
interviewers have the option to assess the sex of the individual themselves.® If not
discernable, they ask the question, “Are you male (1) or female (2)?” The variable name
is SEX. Due to how this variable is ascertained, there are no missing data. The omitted

category is Male throughout the analyses. There are some limitations to this approach as

5In the summer of 2013, | was randomly selected as a respondent for the NHIS. The individual who
surveyed me was startled at my level of enthusiasm for participating and my level of familiarity with the
survey questions. | was not asked my sex.
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it is not entirely self-reported. By putting some onus on the individual administering the
survey (which is conducted by phone), there is room for misidentification. Arguably, this
misidentification is small, and as the sample size for this study is large, the likelihood that
any misspecification is unduly swaying the results is also small. However, this method,
while more efficient, is not the “gold standard” of assessing sex and/or gender identity in
social science practice.

Race. Race is assessed separately from Hispanic/Latino ethnicity. The majority of
medical research, including medical sociological research, conflate race and ethnicity into
one category or recode Latinos into a “white” Latino population in order to contrast
Latinos with non-Hispanic whites. However, in doing so, Latinos with other racial
identifications are erased from the story. More inclusive methods which allow for racial
diversity of Latinos is an act of methodological justice (Stanfield 2011; Zuberi and
Bonilla-Silva 2008a). Therefore, as | examine the possible contributing factors of health
disparities in the Latino population, I need to investigate both the differences between
racial and ethnic groups and the differences among the Latino subgroups. The question is
a self-identified race category with fixed-response options: “What race or races do you
consider yourself? Please select 1 or more of these categories.” The variable name is
RACE. Individuals are able to choose from: White (1), Black/African American (2),
Indian (American) (3), Alaska Native (4), Native Hawaiian (5), Guamanian (6), Samoan
(7), Other Pacific Islander (8), Asian Indian (9), Chinese (10), Filipino (11), Japanese
(12), Korean (13), Vietnamese (14), Other Asian (15), Some other race (16), Refused

(97), Don’t Know (99). In the THIS data, these are grouped as White (1), African
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American (?), Asian (?), Native American (?), and Other Race (?). This variable is treated
as a categorical variable in the analyses and the omitted category is White.

Some studies investigating Latino health and well-being construct a combined
race ethnicity category, in order to highlight the differences between Latinos and non-
Hispanic white populations specifically. In this study, I use the dichotomous Latino
ethnicity category as the primary grouping and control for race in order to highlight the
role of race within both categorizations. This also allows Latinos of different racial
identifications to be included in the models. While these benefits are valuable within the
logistic regression models, the inclusion of race in this way is particularly illuminating in
the use of the Oaxaca-Blinder decomposition method (Blinder 1973; Oaxaca 1973). The
Oaxaca-Blinder decomposition “decomposes” a difference in an outcome variable by
group into explained and unexplained differences by constructing the counterfactual
equations (where the intercept and coefficient of the equation associated with the Latino
sample are replaced with those of the non-Latino sample) (O'Donnell et al. 2008).

BMI. Body Mass Index scores are constructed by the IHIS using self-reported
height and weight. The survey question assessing height asks: “How tall are you without
shoes?” The survey question assessing weight asks: “How much do you weigh without
shoes?”” From the responses to these questions, the BMI scores are calculated. BMI
calculations from 2006 forward are comparable. The variable name is BMI. This variable
is treated as continuous.

Smoking. There is a set of questions assessing smoking behaviors included in the
IHIS. For this study, I constructed my smoking variable from the variable

SMOKESTATUS?2. This variable is a recoded variable of the respondent’s current
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smoking status. The participants’ current smoking statuses are categorized into seven
categories: not in universe (for individuals under the age of 18) (00), current every day
smoker (11), current some day smoker (12), former smoker (20), never smoked (30), has
smoked, current smoking status unknown (40), and unknown if ever smoked (90). I
recoded this variable into four categories: Current every day and some-day smokers are
grouped as current smokers (1), former smokers (2), never smoked (3), and both of the
unknown smoking groups are categorized together as unknown (4). This variable is
treated as a categorical variable and current smoker is the omitted category. | omit current
smoker in order to see the difference in diabetes outcomes between current smokers and

former smokers, as well as between current smokers and non-smokers.

Acculturation variables

The benefit of the NHIS data is the ability to make population level comparisons.
However, as this study emphasized general health measures, it does not include refined
acculturation measures. The best proxies for acculturation are language preference, length
of time in country and citizenship status (dichotomous variable: US citizen or not). While
these variables are limited, other studies using NHIS data have implemented them in
order to assess effects of assimilation (Bustamante and Chen 2012; Kaplan et al. 2004).

Nativity. As over one-third of the US Latino population is foreign-born and theory
and evidence suggest that cultural factors influence the diabetes disparity, this study
investigates the role of nativity, or place of birth. The National Health Interview Survey

measures this with the question: “Were you born in the United States?” The variable
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name is USBORN. Individuals select from four fixed response categories: yes (1), no (2),
don’t know (9), or refuse to answer (7). In initial analyses | use a dichotomous variable to
establish associations. However, due to multicollinearity issues with length of time in
country, I only use length of time in country (with native born as the omitted variable) in
the multivariate analyses presented in this dissertation.

Theory and evidence also indicate that the effects of foreign born nativity vary by
the length of time an individual has spent in the US. | use the number of years an
individual has spent in the US as the measure for this. This variable (YRSINUS) is an
NHIS constructed variable. First, the NHIS asks individuals who have been flagged as
foreign born respondents, “In what year did you come to the United States to stay?”” The
answers are any year from 1880 to the current year of the study. The answers are coded
by the full four number year and then missing data are coded as refused to respond
(9997), and the responded does not know (9999). Then this response and the variable of
date of interview are used to calculate a separate variable for length of time in country.
This variable is calculated by subtracting the year an individual came to the US from the
year of the survey. Then responses are then categorized: Not in Universe (native born
individuals) (0), Less than 1 year (1), 1 year to less than 5 years (2), 5 years to less than
10 years (3), 10 years to less than 15 years (4), 15 years or more (5), and unknown (9). 1
use this variable as is. This variable is treated categorically, and being native born is the
omitted category.

As there is perfect collinearity between the USBORN and YRSINUS variables, |

use the USBORN to test the reliability of the YRSINUS variable, and then | use the
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YRSINUS variable to capture both nativity and length of time in country in the
regression models and in the Oaxaca-Blinder decomposition.

Language. As discussed in the review of literature, language (particularly
speaking a language other than English) is thought to have an effect on health outcomes.
However, the findings in the literature are mixed. There is some evidence to suggest that
speaking a language other than English has a negative effect on access to health care and
quality of health care, which negatively influences health outcomes. However, there is
also evidence to suggest that the less acculturated a Latino individual is, the better his or
her health outcomes are. Speaking primarily in a language other than English is a
common indicator that an individual is less acculturated to mainstream American culture,
which should have a positive influence on health. However, both sets of findings suggest
that it is important to include this variable for consideration in models where the sample
includes a meaningful number of immigrants. The NHIS is given in both English and
Spanish, and the data records the language in which the survey was taken. While this
piece of data does not record English proficiency, it does capture one aspect of language
confidence or preference. The language variable (INTERVLANG) is coded English (1),
Spanish (2), English and Spanish (3), Other language (4), and Unknown (8). There are no
missing data for this variable. This variable is treated categorically, and English is the

omitted category.
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Social Inequality variables

Education. Individuals are asked, “What is the HIGHEST level of school you
have completed or the highest degree you have received?” Individuals respond with
Never attended/kindergarten only (00), 1 grade (1), 2" grade (2), 3" grade (3), 4" grade
(4), 5" grade (5), 6™ grade (6), 7" grade (7), 8" grade (8), 9™ grade (9), 10" grade (10),
11" grade (11), 12" grade, no diploma (12), GED or equivalent (13), High School
Graduate (14), Some college, no degree (15), Associate degree: occupational, technical,
or vocational program (16), Associate degree: academic program (17), Bachelor’s degree
(18), Master’s degree (19), Professional school degree (20), Doctoral degree (21), Child
under 5 years old (96), Refused (97), Don’t know (99). I recoded this variable into more
salient categories for this study: Less than High School (1), High School Diploma (2),
GED or equivalent (3), Some College (4), Associate degrees (5), Bachelor’s degree (6),
Graduate degrees (7), Unknown (8). The variable name is EDUC. While many studies
further conflate these categories, as the sample is large enough, | am keeping these
categories distinct in order to further investigate how education operates and may operate
differently by Latino ethnicity. This variable is treated categorically and the less than
high school level of education is the omitted category.

Income. The measure used in this study for income is household income in
relation to the federal poverty line. This is a generated variable that uses the information
provided by the question (variable name FINCTOT) that asks, “What is your best
estimate of your total income/income of all family members in residence from all

sources, before taxes in the last calendar year?” The answer is any number between $0
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and $999,994 (0-999,994) those who made over $999,995 (999,995), refused to answer
(999,997), and does not know (999,999). This variable, the number of individuals in the
household, and the federal level of poverty for the year of the survey are used to calculate
a poverty level measure in the IHIS. The poverty level variable is coded as less than
100% of the federal poverty line (1), between 100% and 199% of the federal poverty line
(2), between 200% and 399% of the federal poverty line (3), above 400% of the federal
poverty line (4), and unknown (9). The generated variable name is POVERTY?2. The
advantages of using this variable is that this variable captures the effect of income based
on the relative difference between groups of individuals. This variable is categorical, and
having an income less than the federal poverty line is the omitted category.

Health care coverage. A range of other health care variables have been shown to
be intervening factors in health care outcomes. One of the most powerful correlates is the
type of health care coverage an individual has. One’s access to health care is correlated
with one’s socioeconomic status as well. The NHIS assesses this information with the
question in various ways. For this study, | use a broad proxy which is a dichotomous
variable indicating if an individual has health coverage. The question is “Are you covered
by any kind of health insurance or some other kind of health care plan.” The responses
are coded as Yes (1), No (2), Refused (7), and Don’t Know (9). | recode this variable as
Not Covered (0), Covered (1), and Unknown (9). This variable is treated as categorical

and having health coverage is the omitted category.
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Social Ties

Marital Status. The first proxy for social ties is marital status. Individuals were
asked, “What is your current legal marital status?” The answers are coded as: Married—
spouse present (11), Married--spouse not in household (12), Widowed (20), Divorced
(30), Separated (40), Never married (50), and Unknown marital status (99). This variable
IS a categorical variable and married with a present spouse is the omitted category in the
regression analyses.

Number in Household. The second proxy for social ties is the number of
individuals living in the household with the respondent. This is a technical household
variable that is constructed by the IHIS by compiling the reports of the number of person
records that are included with each sampled unit. This is a count variable. The variable
name is NUMPREC. While there is a specific family size variable (FAMSIZE), which is
also a constructed variable (which is generated by the National Center for Health
Statistics), the IHIS codebook recommends against using this variable to capture
household dynamics and instead use the NUMPREC variable. This variable is treated as a

continuous variable.

Controls

Region of country. I control for region of residence variability. The region of
residence of each participant was added during the processing stage as opposed to being
asked directly. The survey design was based on household information, so each region of

residence was known to the data processors. The regions are categorized into four groups:
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Northeast (1), North Central/Midwest (2), South (3), West (4), and Unknown (9). This
variable name is REGION. Due to the way this information is gathered, there are no
unknown regions of residence for participants in the 2006 through the 2011 surveys. This
variable is treated as a categorical variable and living in the Northeast is the omitted
category.

Year of survey. In order to control for social dynamics specific to each sample,
survey year is included, as is consistent with other studies using the NHIS (Langellier et
al. 2014; Whitaker et al. 2014). This variable is constructed based on the year that each
individual participated. This variable is treated as a categorical variable and individuals

who were surveyed in 2006 are the omitted category for the logistic regression analyses.

Data, Data Access & Analyses

Summary statistics & bivariate analyses

STATA (version 13) is used to run the statistical analyses testing each of my
hypotheses. Both the complex survey design and survey weights are applied in all
analyses. I use the sampling weights for pooled data by using the STRATA and PSU
supplied by IHIS. All years of data included in this project are from the same sample
design period, which means that they are not treated as statistically independent to
prevent underestimating standard errors (Center 2012). After applying survey weights,
the “svy” command is used with all analyses (univariate and multivariate) to produce
estimates while still incorporating the full sample and survey design information for

variance estimation.
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First, summary statistics are presented (see Table 1). I also test the difference
between the Latino and non-Latino means and proportions for each of the variables
included in the models. Due to the complex survey design and survey weights, Student’s
t-tests and chi-square tests are not appropriate (or possible). Instead adjusted for survey
Wald test and the design-based Pearson f-test are used to test the mean and proportional
differences between the Latino and non-Latino populations and diabetes, as well as all of
the variables in the analyses (Jann 2008; Koch, Freeman and Freeman 1975; Rao and

Scott 1981). All of the variables are statistically significantly different from each other.

Logistic Regression models.

Three sets of logistic regression models are specified to examine the relationship
between being Latino and having diabetes (see Tables 2 through 5). In the first set, the
logistic regression models use the full sample (Table 2). In the second set and third set,
subsamples are analyzed—the non-Latino sample is analyzed in the second set (Table 3)
and the Latino sample is analyzed in the third set (Table 4). Survey procedures are used
in the analysis to account for the NHIS multistage sampling design; population sample
weights are used as directed by the IHIS user notes to account for each survey year
included in the sample. All results with p-values less than 0.05 are considered statistically
significant and results with p-values less than 0.1, but greater than 0.05, are considered
marginally statistically significant. All tests are two-tailed.

In the first set of logistic regression models (Table 2), Model 1 analyzes the

association between Latino ethnicity and diabetes. Then in order to identify variables that
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operate as suppressors and mediators, as well as to check for robustness and stability of
results, ten additional models are specified. Model 2 includes the variables in Model 1
and adds age and age squared. Model 3 includes the variables in Model 2 and sex. Model
4 includes the variables in Model 3 and race. Model 5 includes the variables in Model 4
and BMI. Model 6 includes the variables in Model 5 and smoking status. Model 7
includes the variables in Model 6 and the proxies for social inequality. Model 8 includes
the variables in Model 7 and the proxies for social ties. Model 9 includes the variables in
Model 8 and the proxies for acculturation. Model 10 includes the variables in Model 9
and the origin of an individual’s Latino ethnicity. Model 11 includes the variables in
Model 10 and the additional control variables.

In the second set of logistic regression models (Table 3), the analysis focuses on
how the patterns of the associations of the variables and having diabetes operate in the
non-Latino subsample, with the intention of contrasting these results to the first set of
logistic regression models. In order to identify variables that operate as suppressors,
mediators and moderators, as well as to check for robustness and stability of results, in
total, nine models are specified. In this set, the origin of Latino ethnicity is not included,
because the non-Latino sample did not answer this question. Model 1 examines the
relationship between age and age squared and diabetes. Model 2 includes the variables in
Model 1 and sex. Model 3 includes the variables in Model 2 and race. Model 4 includes
the variables in Model 3 and BMI. Model 5 includes the variables in Model 4 and
smoking status. Model 6 includes the variables in Model 5 and the proxies for social

inequality. Model 7 includes the variables in Model 6 and the proxies for social ties.



66

Model 8 includes the variables in Model 7 and the proxies for acculturation. Model 9
includes the variables in Model 8 and the additional controls.

In the third set of logistic regression models (Table 4), the analysis focuses on
how the patterns of the associations of the variables and having diabetes operate in the
Latino subsample. In order to identify variables that operate as suppressors and
mediators, as well as to check for robustness and stability of results, in total, ten models
are specified. Model 1 examines the relationship between age and age squared and
diabetes. Model 2 includes the variables in Model 1 and sex. Model 3 includes the
variables in Model 2 and race. Model 4 includes the variables in Model 3 and BMI.
Model 5 includes the variables in Model 4 and smoking status. Model 6 includes the
variables in Model 5 and the proxies for social inequality. Model 7 includes the variables
in Model 6 and the proxies for social ties. Model 8 includes the variables in Model 7 and
the proxies for acculturation. Model 9 includes the variables in Model 8 and the origin of
an individual’s Latino ethnicity. Model 10 includes the variables in Model 9 and the

additional controls.

Oaxaca-Blinder Decomposition

After examining these factors using logistic regression analysis, | will then use a
Oaxaca-Blinder decomposition to establish a more thorough understanding of what can
be explained about the difference of the likelihood of reporting being diagnosed with

diabetes between the Latino population and the non-Latino population. Oaxaca-Blinder
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decomposition is a regression-based method that determines the degree to which the any
disparity in a characteristic in a sample mirrors differences in the observed characteristics
of a sample, and identifies important factors associated with the disparity (Chen and
Rizzo 2010a).

First, one must estimate the logistic regression analyses for the two groups in
question, which has been done in the prior chapter. After estimating the logistic
regressions for non-Latinos and Latinos separately, the Oaxaca-Blinder technique
decomposes these regressions into observable differences (differences based on the
variables included in the regressions) and differences that are caused by unobserved
differences (and possibly unobservable differences) between the groups. This is achieved
by constructing a counterfactual equation where the intercept and coefficient of the
Latino logistic regression equation is replaced with those from the non-Latino logistic
regression equation. I conduct the decomposition analyses by applying the method
described in Jann (2008) and Sinning (2008), which adjusts for the logistic regression
models (Jann 2008; Sinning, Hahn and Bauer 2008). The results are then interpreted in
the following manner: if the Latino subsample had the same observable characteristics as
the non-Latino subsample, they would be a given amount more or less likely to report
being diagnosed with diabetes.

To show how the decomposition works, in chapter 6, | begin with a simple model
that examines the difference in the proportion of individuals who report being diagnosed
with diabetes by Latino ethnicity and include the observable characteristic of BMI (a
mediator of self-reported diabetes) (Table 6). Then | demonstrate the analysis when it

decomposes observable characteristics that are suppressors by decomposing the
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difference and including the observable characteristics of age and race (Tables 7 and 8
and Figures 5 through 7). Finally, the full logistic regression model is decomposed by
Latino ethnicity, which includes all of the variables in the model (Table 9). These results
are condensed into more readable tables by grouping the results by variable and
theoretical type (Tables 10 through 15). First, | decompose the diabetes difference
identified in the whole sample. Then, | decompose the difference by age group. The
results from all of these decompositions are reported in the same table. After interpreting
the decomposition results, | revisit the research questions and synthesize all of the

evidence to determine the conclusions and implications of this study.
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CHAPTER 5: SUMMARY STATISTICS AND LOGISTIC REGRESSION RESULTS

At every level of analysis, descriptive, bivariate and multivariate, the data show
that there are differences in both the prevalence of self-reported diabetes and the factors
that are theoretically associated with diabetes for the Latino and non-Latino populations.
The univariate or descriptive distribution of the characteristics under consideration in the
analysis of this paper is reported in Table 1. The distribution of these characteristics are
reported in three ways. First, in column one, the summary statistics are given for the full
sample of adults in the 2006-2011 NHIS data (n=157,228 individuals), then columns two
and three report the summary statistics for the non-Latino (n=128,963 individuals) and
Latino (n=28,265 individuals) subsamples. Results of the full sample are consistent with
other reports on these data and are also consistent with other reports of nationally
representative data. Notable descriptive patterns will be referenced in relation to the key
variables. The bivariate tests (the Wald tests and the Pearson weighted f-tests, instead of
chi-square and t-tests due to use of complex survey design weighting) indicate that there
is a statistically significant different mean or proportion for every variable when analyzed
by Latino ethnicity (non-Latino results compared to Latino results). This is in part due to
the large sample size, so inferences cannot be made on these bivariate results. However,
they do suggest that further investigation of these differences are warranted. All summary

statistics are presented in Table 1.
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Summary Statistics

Diabetes. The summary statistics in Table 1 indicate that there is a difference in
self-reported diabetes between Latino and non-Latino subgroups. In the full sample, 8.5%
report that they have been diagnosed with diabetes. In the non-Latino sample, 8.4%
indicate that they have been diagnosed with diabetes. However, in the Latino sample,
9.2% report that they have been diagnosed with diabetes. Through the examination of the
patterns of some of the demographic characteristics, it will become clear that this 0.6%
difference will be much wider once other key demographic variables are adjusted for,
such as age.

Latino. In Table 1, people who identify as Latino comprise 11.2% of the sample.
Individuals who identify as Latino also identify with specific countries or cultures of
origin. Consistent with other data, the largest sub-group of Latinos are individuals with
Mexican heritage at 59.3%. The second most-represented culture of origin is Puerto
Rican with 11.2%. Those with Cuban heritage comprise 4.6%, and those with Dominican
heritage comprise 3.5%. Due to concerns about identification, the other specific cultures
of origin have been grouped into regions; in this sample, 16.2% of Latinos have other
Central American or South American heritage and 5.3% have multiple Latino origins. As
the literature suggests that patterns of health and illness vary in regard to specific
ethnicities of Latino origin, these summary statistics indicate that any patterns identified
as distinct to the Latino subgroup must be further investigated in relation to the cultures

of origin specific to individual of Latino ethnicity.
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Individual characteristics

Age. These data indicate that the average age of the full sample is 48 years.
However, when the data are divided by self-identification with Latino, a noteworthy
difference emerges. The average age of the non-Latino subsample is slightly older than
the national average, 49 years. The average age of the Latino subsample is meaningfully
younger than the national average, 42 years.

Sex. A cursory analysis of other standard demographic variables indicate that
there are other meaningful differences between the Latino and non-Latino subsamples.
While the reported sex of the full sample and the non-Latino sample are both
approximately 54% female and 46% male, the Latino sub-sample is approximately 52%
female and 48% male. This difference is consistent with other reports of Latino sex and
gender patterns, which are explained by differences in immigrant composition.

Race. The racial patterns of the full sample and the non-Latino sample are fairly
similar—the difference is that the non-Latino subsample is comprised by approximately
1% fewer White individuals and 1% more African-American individuals than the
composition of the whole sample. In these samples, approximately 13% are African
American, approximately 4% are Asian, about 1% are Native American and less than
0.5% are other. However, the racial composition of the Latino subsample is very different
from both the whole sample and the non-Latino subsample. Some racial groups are much
greater: over 91% identify as white and 2.4% identify as Native American (compared to
approximately 82% and 1% of the full sample). Other racial groups are much less

common in the non-Latino subsample: only 4% identify as African-American and only
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1.5% identify as Asian. These differences in racial composition are likely to have an
influence on the diabetes rates in the two groups, as the prior literature suggests that non-
White racial groups have higher rates of diabetes.

BMI. The average BMI was very similar for all three groups. For the whole
sample and the non-Latino sample, a mean BMI score of 27.1 is reported. For the Latino
sample, a slightly higher mean BMI score of 27.8 is reported. As higher BMI scores are
associated with higher rates of diabetes, this difference supports a hypothesis that Latinos
will experience higher rates of diabetes than non-Latinos.

Smoking. Latinos report having ever smoked less than non-Latinos. In the whole
sample, 20.6% of the population reports being a current smoker and 22.8% report that
they no longer smoke, but did at one time. Over half (about 56.4%) report having never
smoked. These are similar to the figures for the non-Latino population: 21.4% are current
smokers, 23.7% are former smokers, and 54.7% have never smoked. In comparison, only
14.8% of Latinos are current smokers and only 15.5% of Latinos are former smokers.
Almost 70% of Latinos have never smoked. As smoking is associated with higher rates of
diabetes, this difference in smoking behaviors should reduce the level of diabetes

associated with the Latino population.

Social inequality measures

Education. The first indicator of social inequality examined is the level of
education. In the full sample, about 14% of the population have less than high school

level of education, about 24% have a high school diploma, and close to 3% have a GED.
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Over half of the respondents in the full sample (about 57%) have some college or higher
levels of education: 20% have some college, about 10% have an associate degree,
approximately 18% have a bachelor’s degree, and almost 10% have a graduate degree.
The non-Latino sample echoes the full sample, except fewer of the respondents have less
than a high school education (approximately 12% compared to approximately 14%), and
the proportion of respondents who completed a BA degree and a graduate degree were
about 1% higher each.

However, the patterns of education level in the Latino population diverge from
these patterns in many categories. The most stark contrast is that over one-third
(approximately 36%) of the Latino population has a less than a high school level of
education, which is more than twice as many than the approximately 14% full population
and 12% of the non-Latino population without high school degrees. The patterns of high
school completion and those with a GED are fairly similar to the other group’s patterns,
22% and 3% respectively. More than a third of the Latino population (about 39%) have
some college or greater, compared to over half in the full and non-Latino samples: about
16% have some college, close to 8% have an associate degree, about 10% have a BA and
nearly 4% have graduate degrees. The relatively lower level of educational attainment in
the Latino population predicts that outcomes influenced by level of education (including
diabetes and other health outcomes) should be poorer.

Household income. Income in relation to the federal poverty level is another
indicator of social inequality, which is based on an individual’s household income
relative to the federal poverty line. In the full sample, about 13% have an annual

household income below the federal poverty line, about 16% have a household income
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level between the federal poverty line to 199% of the federal poverty line, approximately
one-quarter of the population has a household income between 200% and 399% of the
federal poverty line, about 32% have a household income above 400%. The income is
unknown for about 13% of the population. The poverty level pattern is very similar in the
non-Latino population.

However, the pattern varies substantially for the Latino population. In the Latino
population, over 20% have a household income below the federal poverty level, almost
twice the proportion of the full sample. Approximately 23% of the Latino population
have a household income level between the poverty level and 199% of the poverty level,
almost 10% greater than the proportion of the full and non-Latino sample. Approximately
one-quarter of the Latino population have a household income level between 200% and
399% of the federal poverty level, almost the same as the full and non-Latino sample
proportions. Only about 17% of the Latino population have a household income greater
than 400% of the federal poverty level—about half of the proportion of the full and non-
Latino samples. Income is unknown for about 13% of the Latino sample, similar in size
to the proportion of unknown income in the full and non-Latino subsample. The
relatively lower levels of household income of the Latino population indicates that there
should also be a difference in outcomes correlated with income, such as diabetes.

Health insurance coverage. The final measure of social inequality is health
insurance coverage. In the full sample, 84% of participants are covered by some type of
health insurance and 15.7% do not have health insurance coverage. In the non-Latino
sample, a greater proportion have health insurance coverage (86.4%) and fewer people do

not have health insurance coverage (13.3%). Again, the Latino sample has a divergent
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pattern: about two thirds (64.8%) of Latinos have health insurance coverage and over one
third (34.8%) do not have health insurance coverage. Studies show that health insurance
coverage is a reasonable proxy for health insurance coverage, but that unlike education
and income (which have impressively consistent patterns with health outcomes), the

relationship between health insurance coverage and health outcomes are mixed.

Social ties measures

Number in household. The first measure of social ties is the number of people
residing in the same household as the participant. Overall, the sample reports a mean
number of people residing in a household of 2.4 people. Slightly fewer individuals live in
non-Latino households, with a mean number of 2.3 people in the household. The Latino
sample reports a higher mean of 3.1 individuals living in a household.

Marital status. In all three categories, a very similar portion of individuals are
married. For the full sample and non-Latino sample, approximately 44% of the sample
are married with spouses present in the household. About 1.5 percentage point more
married individuals with spouses present in the household are reported in the Latino
subsample. A small number of individuals report being married, but that their spouse
does not currently reside in their household. For the full sample and the non-Latino
sample, only about 1% of the sample has this type of marital status. More than double the
amount of Latinos have this marital status, which is mainly attributable to immigrant

status.
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The rest of the marital status categories have more variation between the three
samples. While about 9% of the whole sample report being widowed, approximately 10%
of the non-Latino population and 5% of the Latino population reports being widowed.
About 26% of the full sample and non-Latino sample have never been married, and a
higher percentage (about 29%) of the Latino sample has never been married (again this
may be due to the mean age difference in categories). These two patterns are most likely
associated with the difference in age between the two groups. About 15% of both the
whole and non-Latino samples are divorced, while only about 12% of the Latino sample
is divorced. Conversely, while about 3% of the whole and non-Latino subsample are
separated, about 6% of the Latino population is currently separated from their spouse.
These differences may reflect the religiosity of the groups, as Latinos are more likely to

be participants in a religion that is less accepting of divorce.

Acculturation measures

Nativity. The first proxy of acculturation is nativity. In the full sample, about 86%
of the sample is native-born and 14% is foreign born. In the non-Latino sample,
approximately 92% is native-born and 8% is foreign-born. In contrast, less than half
(about 42%) of the Latino sample is native born, and 58% is foreign born. Based on the
literature review, as immigrants are more likely to have better health outcomes, these
summary statistics would suggest that the Latino population would be experiencing an

immigrant health advantage.
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Length of time in country. Of those that are foreign-born, the length of time in the
United States does not vary widely between the non-Latino and Latino samples. In the
non-Latino sample, about 1% of the foreign born have been in the United States for less
than one year, about 11% of the foreign born have lived in the US between 1 year and 5
years, about 13% of the foreign born have lived in the US between 5 and 10 years, about
13% of the foreign born have lived in the US between 10 and 15 years, and over 60%
have lived in the US for more than 15 years. In the Latino sample, less than 1% of the
foreign born have lived in the US for less than 1 year, about 8% have lived in the US
between 1 and 5 years, about 16% have lived in the US between 5 and 10 years, 15%
have lived in the US between 10 and 15 years, and about 58% have lived in the US for
over 15 years. As the literature indicates that immigrants who have been in the US for
more than 15 years lose the protective immigrant effect and in fact experience poorer
health outcomes, the initial health advantage indicated by the considerably greater
proportion of Latinos who are immigrants is tempered by the summary statistic that
indicates that more than half of those Latino immigrants have been in the US long
enough for that immigrant advantage to dissipate.

Language of interview. The second measure of acculturation used is the language
of interview. In the non-Latino sample, only 0.4% of the foreign-born opted to take the
survey in another language. However, in the Latino sample, 65% opted to take the survey
in English, which indicates that 1 out of every 3 Latinos took the survey in another
language or combination of languages. Approximately 22% took the survey in Spanish

and 13.2% took the survey in a combination of English and Spanish.



78

Controls

Region. The geographic region of residence in the US also varies by subgroup.
Approximately the same proportion of individuals in both subgroups live in the Northeast
(about 18% of non-Latinos and 15% of Latinos) and the South (approximately 37% for
both subgroups). However, where about 26% of non-Latinos live in the North
Central/Midwest region, less than 10% of Latinos live in this region. This shift reverses
in the West, where only about 22% of non-Latinos live, but 39% of Latinos live. Given
that there are differences in diabetes disparities by region, these differences suggest that
that the differences in diabetes by Latino identity may also be affected. Thus, the models
control for geographic region.

Survey year. The distribution of the sample across survey years is very similar in
all three groups. For the full sample, each year comprises between 15.8% and 17.6% of
the total. For the non-Latino sample, each year comprises between 15.9% and 17.5% of
the total. For the Latino sample, each year comprises between 15.2% and 18.6% of the
total. While all three are similar, the Latino sample does have the most variation. |
account for these variations by including the sample year variable in all of the full

models.

Logistic Regression Results

The summary and bivariate statistics indicate that a multivariate analysis of the
association between Latino ethnicity and likelihood of diabetes is warranted, as the

Latino and non-Latino populations vary statistically significantly, not only in regard to
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the outcome variable of diabetes, but also in regard to every variable in question. The
logistic regression models begin with an investigation of the full sample, and suppressors
and mediators are identified (by adding variables in subsequent fashion until the full
model has been specified). Then, logistic regression analyses are conducted on both the
non-Latino and Latino subsamples. First, | will briefly mention the variables added in
each model, and the changes in the odds ratio representing the association between Latino
ethnicity and diabetes. After reporting all of the results for this association, I will discuss
the association between all of the variables and diabetes separately. After establishing the
association between Latino ethnicity and diabetes, | will unpack the relationship between
the other variables in the complete model analyzing the full sample (the key independent
variables measuring social inequality, social ties, and acculturation, as well as the
controlling variables), then I will examine how these variables affect the Latino
population differently by running logistic regressions of these models using subsamples
of the Latino population and the non-Latino population.

Latino ethnicity and diabetes. In the analyses of the full sample (Table 2), the
association between Latino ethnicity and diabetes at first seems relatively small in
contrast to all of the literature on the association between Latino ethnicity and diabetes.
However, in the full model, after adjusting for individual characteristics, the measures of
the three theoretical frameworks, the origin of Latino identity, and controls, Latinos are
about 43% more likely than non-Latinos to report having been diagnosed with diabetes.
Before I unpack the full model and reflect on the associations of all of the variables

included and their association with diabetes, | will comment on how the association
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between being Latino and reporting being diagnosed with diabetes varies in each
subsequent model. In doing so, the suppressors and mediators of this association surface.

The first regression, which analyzes only the association between Latino identity
and diabetes, reveals a statistically significant, but somewhat smaller than anticipated
disparity with an odds ratio of 1.094. This indicates that an individual who is Latino is
9.4% more likely to report being diagnosed with diabetes than an individual who is not
Latino. However, as the other variables are added to the models, the relationship between
Latino identity and reporting diabetes changes. Models 2 through 6 test how individual
characteristics suppress or mediate the relationship between Latino ethnicity and
diabetes.

Of the individual characteristics, age and race emerge as suppressors, or factors
that increase the association between being Latino and having diabetes, while BMI and
smoking emerge as mediators, or factors that reduce or account for the association, and
sex does not have a strong influence on the relationship between Latino ethnicity and
diabetes. Model 2 adds both age and age squared to the model, and the results show that
age is a powerful suppressor of the relationship, consistent with the prediction based from
the summary statistics results of the mean age of the populations. Once age is adjusted,
the odds ratio depicting the association between Latino identity and diabetes spikes up
dramatically to a statistically significant 1.691. This indicates that when controlling for
age, an individual who is Latino is almost 70% more likely to report being diagnosed
with diabetes than an individual who is not Latino. The age squared odds ratio of 0.999
indicates that the relationship between age and diabetes is not linear, but instead the odds

of Latinos reporting being diagnosed with diabetes increase with age at a decreasing rate.
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This indicates that if analyses were to be divided into subgroups of age, age would not be
as strongly predictive of diabetes in the oldest age group.

The association between being Latino and having diabetes is not strongly
influenced by an individual’s sex. In Model 3, in which sex is added as a control, the odds
ratio associated with Latino ethnicity decreases slightly (by 0.0003) from Model 2, but it
is not a meaningful change. This indicates that sex is not an important mediator of the
association between Latino identity and diabetes.

However, race, like age, is also a meaningful suppressor of the association
between Latino identity and diabetes. When race is added to the model, the odds ratio
representing the relationship between Latino ethnicity and diabetes increases again to a
statistically significant 1.822 from 1.69 in the previous model. This indicates that when
adjusting for race (in addition to age and sex), an individual who identifies as Latino is
approximately 82% more likely to report being diagnosed with diabetes than an
individual who is not Latino. Race emerges as a variable that must be explored more
carefully. The suppressor effect largely stems from the difference in minority race
composition of the Latino and non-Latino populations. As noted in the reflection in the
summary statistics, while Latinos have a higher proportion of Native Americans (a racial
group with disproportionately high rates of diabetes) compared to non-Latinos, non-
Latinos have a notably higher proportion of African Americans and Asians (two other
groups with disproportionately high rates of diabetes).

Of the two individual characteristics that are clinically linked to higher rates of
diabetes (BMI and smoking behaviors), BMI reduces, and smoking status increases the

association between Latino ethnicity and diabetes. Obesity is a risk factor for diabetes.
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Once BMI is adjusted for (in addition to age, sex, and race), the association between
Latino ethnicity and diabetes decreases—the statistically significant odds ratio is 1.7452.
This indicates that an individual who identifies as Latino is 74.5% more likely to report
being diagnosed with diabetes than an individual who is not Latino. This supports the
initial reading of the summary statistics, as Latinos have a statistically significantly
higher mean BMI score than non-Latinos, which partially explains their higher rates.

In contrast, smoking is a suppressor of the association between being Latino and
reporting being diagnosed with diabetes. After adjusting for smoking status, the odds
ratio associated with being Latino and reporting diabetes increases by approximately 4
percentage points. This is consistent with the interpretation of the summary statistics,
which indicates that Latinos are less likely to smoke than non-Latinos, which reduces
their risk of diabetes.

As smoking is the last individual characteristic | adjust for, this model establishes
the diabetes disparity after adjusting for all individual characteristics. In contrast to the
initial odds ratio, where Latinos were 9.4% more likely to report being diagnosed with
diabetes than non-Latinos, this model indicates that after adjusting for individual
characteristics, Latinos are about 79% more likely to be report being diagnosed with
diabetes than non-Latinos. Now that a clearer understanding of the disparity has been
established, | add the measures of the three theoretical models to the logistic regressions.

Models 6 through 8 add the measures of each theory identified as important to the
association between being Latino and diabetes subsequently; first the measures for social
inequality, then the measures for social ties, and finally, the measures for acculturation

are added. All are shown to mediate the association between being Latino and self-
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reporting diabetes. In Model 6, the proxies for social inequality (education, household
income, and health insurance coverage) are added, and the statistically significant odds
ratio depicting the relationship between Latino identity and diabetes drops sharply by
about 0.25. In other words, after controlling for education and income (in addition to all
of the individual characteristics), an individual who identifies as Latino is still over 50%
more likely to self-report diabetes than an individual who is not Latino. This indicates
that social inequality matters, and that the disadvantage of the Latino community partially
explains their higher rates of diabetes.

The measures for social ties also account for part of the association between being
Latino and diabetes. In Model 7, the proxies for social ties (number of people in the
respondent’s household and marital status) are added to the model. The odds ratio
depicting the association between Latino identity and diabetes is 1.5, indicating that
Latinos are about 50% more likely to self-report diabetes than non-Latinos after adjusting
for individual characteristics and social inequality proxies.

The final theory added to the models, acculturation, also reduces the relationship
between Latino identity and diabetes. In Model 8, the proxies for acculturation, length of
time in country (which is also a proxy of nativity) and language are added. After
adjusting for acculturation, the odds ratio representing the association between Latino
ethnicity and being diagnosed with diabetes decreases to about 1.46 and remains
statistically significant. This indicates that an individual who identifies as Latino is
approximately 46% more likely to report being diagnosed with diabetes than an

individual who is not Latino.
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The final two models add the nuances of Latino identity (specific ethnicities of
Latino origin) and the controls. Latino ethnicities of origin again reduce the association
between Latino ethnicity and diabetes, while the controls are found to increase the
association slightly. Model 9 adds the origin of Latino ethnicity, which decreases the
odds ratio representing the relationship between Latino ethnicity and diabetes to a
statistically significant 1.412. This indicates that when adjusting for the culture of origin
of an individual’s Latino ethnicity (in addition to individual characteristics and proxies
for all three theoretical frameworks), an individual who identifies as Latino is
approximately 41% more likely to report being diagnosed with diabetes than an
individual who is not Latino. This finding supports critiques of making generalizations
about Latinos as a group.

Finally, Model 11 represents the full model of this study, which adjusts for all
individual characteristics, proxies of all three theoretical models, the ethnic origins of
individuals’ Latino identity, and the controls (region of residence and year of survey).
The controls act as a slight suppressor of the association between Latino ethnicity and
self-reported diabetes, which is mainly due to the fact that a smaller proportion of Latinos
live in the South, which is associated with higher rates of diabetes. This model indicates
that after adjusting for individual characteristics, measures of the three theories (social
inequality, social ties and acculturation), origins of Latino ethnicity, and controls, an
individual who is Latino is 43% more likely to report being diagnosed with diabetes than
someone who is not Latino. Carefully observing how this association is suppressed and
mediated through each of the models gives insight into the dynamics influencing this

relationship.
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Latino ethnicity and diabetes prevalence hypothesis revisited

Hi: Latinos will have a higher prevalence of diabetes than non-Latinos.

These logistic regression findings reject the null hypothesis that there is no
association between Latino ethnicity and diabetes and offer support for the alternative
hypothesis that there is an association between Latino ethnicity and a higher prevalence
of diabetes. These results justify the next stage of analysis in this study. Now that the
association between Latino ethnicity and diabetes is established, I will unpack the
relationship between all of the variables in the complete model and diabetes in the whole
sample, the non-Latino sample and the Latino sample. After interpreting the results of the
full logistic regression model for the non-Latino and Latino samples, | will then formally

analyze the differences between these models with an Oaxaca-Blinder decomposition.

Full Model Logistic Regression Results by Full Sample and Non-Latino/Latino

Subsamples

Where the last section focused on determining the suppressive or mediating role
of the included variables in the models, this section focuses on understanding the
relationship between each of the variables and diabetes. First, | examine the odds ratios of
the association of each variable in the model and the likelihood of reporting being

diagnosed with diabetes in order to get a sense of how each of the independent variables



86

operate in the full sample. Then, in the discussion of the second and third set of logistic
regression models, | will compare and contrast how these factors are associated with
diabetes in the Latino and non-Latino subsamples. As | am interested in how these
variables help inform the association between Latino ethnicity and diabetes, | primarily
focus on the results of the complete model (which adjusts for individual characteristics,
proxies of the three theories, the controls, and origin of Latino ethnicity where possible)
to establish the understanding of how these variables operate in the full sample and both
of the subsamples. The Non-Latino sample results very closely match those of the full
sample results, which is to be expected based on the relatively small size of the non-
Latino sample. The logistic regression results of the Latino sample have the most
divergent results. Tables 3 and 4 show all of the models sequentially for the non-Latino
and Latino model respectively. Table 5 juxtaposes the results of the full model for each

sample, for convenience.

Individual Characteristics

Age. In my discussion of the relationship between Latino ethnicity and diabetes,
age emerged as a key suppressor. This is because the Latino population is on average
much younger than the non-Latino population, and individuals’ likelihood of being
diagnosed with diabetes increases with age. The logistic regression results of all three
samples support this. In the complete model analyzing the whole sample, the non-Latino
sample, and the Latino sample, an individual’s likelihood of being diagnosed with

diabetes increases with age at a decreasing rate. This relationship is statistically
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significantly likely at the 0.001 level. This finding is consistent with other literature
examining the relationship of diabetes and age. As one ages, one is more likely to be
diagnosed with diabetes. Also, consistently across all three samples, the odds ratio
associated with age squared indicates that the association between age and diabetes is not
linear, but that the risk of being diagnosed with diabetes increases with age at a

decreasing rate.

Sex. The pattern in all three samples suggest that women are less likely to self-
report diabetes than men. However, this is only statistically significant in the whole and
non-Latino samples. For both the whole sample and the non-Latino sample, the full
model results indicate that women are about 20% less likely to report being diagnosed
with diabetes than men. However, for the Latino subsample, the full model results report
an odds ratio of 0.96, which suggests that Latina women may be less likely to report
being diagnosed with diabetes, but the results do not allow this finding to be stated with
confidence. Harkening back to the descriptive statistics, those results foreshadowed this
finding. This finding indicates that for the Latino population, both sexes are equally

vulnerable to being diagnosed with diabetes.

Race. Race is a key suppressor variable in this set of analyses, as has already been
addressed. There are race differences within the full sample and the non-Latino sample,
but not within the Latino sample. In both the analysis of the full sample and the non-
Latino sample, one’s likelihood of reporting having been diagnosed with diabetes
statistically significantly varies for those of different races, with the exception of other

race. In both the whole and non-Latino samples, and where the comparison group is
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Whites, African Americans are over 50% more likely to report having been diagnosed
with diabetes than individuals who identify as White. Asian Americans are found to be
75.7% more likely to self-report diabetes in the whole sample and 83% more likely to
self-report diabetes in the non-Latino sample. Native Americans are also identified as
more likely to self-report diabetes in the whole sample and non-Latino subsample
analyses. In the whole sample Native Americans are about 66% more likely to report
diabetes, and in the non-Latino sample, Native Americans are twice as likely to report
diabetes as individuals who identify as white. All of these associations are statistically
significant. One’s likelihood of reporting being diagnosed with diabetes is not statistically
significantly different for individuals identifying with races other than African American,
Asian American or Native American compared to individuals who identify as white in
any of the samples.

While race is a key suppressor variable in the full sample and in the non-Latino
subsample, it does not have an effect in the models analyzing the relationship between
the social determinants of health and diabetes in the Latino subsample. None of the race
categories has a statistically significant association with diabetes in any of these models,
nor does adding race to the model affect any of the associations between the other
variables and diabetes in the model. In other words, there is no internal differentiation by
race within the Latino population.

BMI. In all three samples, one’s likelihood of being diagnosed with diabetes
increases as an individual’s BMI increases. The odds ratio is very consistent across the
models, which indicates that the effect of BMI has a relatively independent effect on the

likelihood of being diagnosed with diabetes. This relationship is statistically significantly
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likely at the 0.001 level in all three models. Like age, BMI operates very similarly in the

full sample models and in the Latino models.

Smoking status. Smoking does not have as clear or strong an association with
diabetes in this analysis as it does in some of the studies in the literature. In the whole
sample, individuals who have never smoked are about 7% less likely to report diabetes
than individuals who are current smokers, and this is statistically significant at the 0.05
level. Those who have quit smoking are about 8% more likely to report diabetes than
those who are current smokers. For non-Latinos, the only statistically significant
association is this association—that former smokers are more likely to report diabetes
than current smokers. For the non-Latino population, there are no statistically significant
associations between smoking status and diabetes, although the odds ratios related to

smoking status are in the same direction as the other models.

Social Inequality Measures

Educational attainment level. The general finding for all three groups is that there
is a statistically significant protective association between education level and self-
reported diabetes. However, the findings for the Latino subgroup are a little different than
the findings for the whole sample and non-Latino group. The full model for both the
whole sample and the non-Latino sample finds a fairly linear relationship between
education and self-reported diabetes: one’s likelihood of being diagnosed with diabetes
decreases as an individual achieves higher levels of education compared to those with

less than a high school education. For example, for both of these samples, an individual
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with a high school diploma is approximately 15% less likely to report diabetes than an
individual who has a less than high school level of education, and for those with a
bachelor’s degree or graduate degree, an individual with a higher level of education is
approximately 45% less likely to report diabetes than an individual with a less than high
school level of education.

In the complete model analyzing the full sample and the non-Latino sample
individuals who have passed general education development tests (GED) are not more or
less likely to report diabetes than individuals with a less than high school level of
education. This finding is consistent across all of the models in which education was
included and indicates that for the general population, getting a high school degree is
more protective than GED certification.

In the whole sample and non-Latino sample, individuals who have some college,
but no college degree, and those who have an associate degree are both about 20% less
likely to report diabetes than individuals with a less than high school level of education.
These associations are statistically significantly different from the reference group, those
with less than a high school education.

However, in both the whole sample and the non-Latino subgroup analyses,
attaining a bachelor’s degree or a graduate degree has a much greater, and statistically
significant, effect on the likelihood of being diagnosed with diabetes. In these samples, an
individual with a bachelor’s degree or graduate degree is approximately 35% less likely
to be diagnosed with diabetes than an individual who has a less than high school

education. These associations suggest that there may be diminishing returns to education
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in regard to diabetes as the relationship between higher levels of education and self-
reported diabetes are not linear.

For the Latino subsample, the association between education and diabetes
diverged from the patterns found in the whole and non-Latino sample, although the same
general premise still held true: more education reduced self-reported diabetes prevalence.
For the most part, education seems to be more protective against reporting being
diagnosed with diabetes for the Latino population than for the full sample. However,
these findings are not statistically significant for all educational attainment categories.

Similarly to the findings for the other samples, Latino individuals with a high
school diploma were about 20% less likely to report diabetes than Latinos without a high
school diploma. This relationship is statistically significant. This is a slightly more
protective association than the one identified in the complete model of the full sample
and non-Latino samples.

The educational attainment level that has the most notably different results for
Latinos is the GED. In most other studies, usually due to sample size, those who have
attained GED certification are grouped with those with high school diplomas. However,
the NHIS allows for separate analysis. In the complete model analyzing the Latino
sample, the odds ratio for individuals who have passed general education development
tests (GED) is 0.631. This finding is statistically significant at the 0.01 level. This
indicates that for the full sample, an individual who identifies as Latino with GED
certification is almost 37% less likely to have been diagnosed with diabetes than an
individual who identifies as Latino with a less than high school education level. This

finding is consistent across all of the models in which education was included. This
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finding warrants further discussion. Latinos have a markedly higher proportion of
individuals who have a less than high school level of education (approximately 36%
compared to 11% of non-Latinos who have a less than high school level of education). As
there is such a large proportion of individuals in this category, according to human capital
theory, individuals who are able to achieve a higher level of education will receive
greater rewards than individuals in a group with a lower proportion of individuals with
less than a high school level of education. This finding warrants further investigation in
relation to a wider range of outcomes, but this finding, although unexpected, is not
illogical.

Also divergent from the patterns of the whole and non-Latino samples is the
finding that individuals with some college or an associate degree are not statistically
significantly more or less likely to report diabetes than individuals with a less than high
school education. The patterns of the association for those with associate degrees is
similar to those of the other samples, but the relationship is not statistically significant.
This is distinct from how these levels of education relate to self-reported diabetes in the
other samples.

However, attaining a bachelor’s degree has a much greater effect on reducing the
likelihood of being diagnosed with diabetes than it does for the non-Latino group. The
odds ratio associated with attaining a bachelor’s degree is 0.528. An individual who
identifies as Latino with a bachelor’s degree is almost 50% less likely to report being
diagnosed with diabetes as an individual who identifies as Latino who has a less than
high school education. This relationship is statistically significant at the 0.001 level.

However, individuals with graduate degrees do not experience the same degree of
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protective effect, their associated odds ratio is a less protective 0.686. Therefore, an
individual with a graduate degree is over 30% less likely to have been diagnosed with
diabetes than an individual with a less than high school education. This relationship is
statistically significant at the 0.05 level. The implications of these findings suggest that
more research investigating how education influences health outcomes for the Latino
population is warranted, but the most general implication is that researchers should not
assume that education operates the same way for individuals in different racial and ethnic
groups.

Income in relation to the federal poverty line. The second measure of social
inequality is an individual’s household income in relation to the federal poverty line. In
all three samples, individuals with higher levels of income are less likely to report being
diagnosed with diabetes than individuals who have incomes lower than the federal
poverty line, and the association is reasonably linear. The federal poverty level for a
family of four in 2011, was an annual income of $22,350 (Sebelius 2011).

For individuals who have household incomes at the poverty line to just less than
twice the income of the poverty line (100% to 199% of the federal poverty line), often
classified as “near poor,” individuals in both the full sample and the Latino sample report
statistically significantly lower odds of self-reported diabetes than individuals who have
household incomes below the poverty line. This indicates that individuals who have a
household income of 100% to 199% of the federal poverty line (which in 2011 was
between $22,350 to less than $44,700 for a family of four) are about 11% less likely to
report diabetes in the full sample and almost 25% less likely to report diabetes in the

Latino sample. Both of these associations are statistically significant. However, there is
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no statistically significant association between income and diabetes for individuals in the
non-Latino sample who have an income between 100% and 199% of the federal poverty
line. This is consistent with other studies that suggest that the “near poor” are often as
vulnerable as individuals who are classified as living in poverty. This also somewhat
consistent with the GED finding—as there a greater proportion of Latinos living in
poverty, being able to move up to the next level of income serves as more protection.

For all three samples, individuals who are living with household incomes twice
the level of the poverty line to just below four times the level of the federal poverty line
(200% to 399% of the federal poverty line—which for a family of four in 2011 would be
an annual household income of $44,700 to less than $89,400) are statistically
significantly less likely to report diabetes than individuals living below the poverty line.
Non-Latino individuals with a household income of 200% to 399% of the federal poverty
line are about 25% less likely to report diabetes than individuals with household incomes
below the federal poverty line. Latino individuals with this level of household income are
33% less likely to report diabetes than Latinos with household incomes below the federal
poverty line.

Similarly, for all three samples, individuals who are living with household
incomes over four times the level of the poverty line (over 400% of the federal poverty
line—which for a family of four in 2011 would have been an annual household income of
$89,400 or greater) are statistically significantly less likely to report diabetes than
individuals living below the poverty line. Non-Latino individuals with a household
income over 400% of the federal poverty line are about 40% less likely to report diabetes

than individuals with household incomes below the federal poverty line. Latino



95

individuals with this level of household income are almost 50% less likely to report
diabetes than Latinos with household incomes below the federal poverty line. The
overarching pattern identified in the association of household income and diabetes for
Latino and non-Latino individuals is that the protective effect of income appeared to be
greater for Latinos at each increased level of income.

Health Insurance Coverage. The final measure of social inequality is health
insurance coverage, which was shown to mediate the relationship between Latino
ethnicity and diabetes in the previous models. Typically access to health insurance
indicates a higher socioeconomic status, and higher socioeconomic status is associated
with lower levels of diabetes. However, in this study, individuals from all three samples
(the whole sample, the non-Latino subsample, and the Latino subsample) with health
insurance coverage are more likely to report diabetes than individuals without health
insurance coverage. All three groups show that individuals without health insurance
coverage are about 30% less likely to report diabetes than individuals with health
insurance coverage.

This is theoretically sound for a few reasons. First, individuals need to have
access to health care in order to get a diagnosis of diabetes. Individuals with health
insurance have at least one less barrier to health care than individuals without health care.
Also, individuals without health insurance coverage are much less likely (both in this
study and in general) to be younger. Younger individuals are less likely to have
developed diabetes. Finally, another group that is less likely to have health insurance
coverage are immigrants. The literature suggests that immigrants are also healthier. These

are three reasons directly linked to the study sample that would lead to the outcome of
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individuals without health insurance coverage being less likely to have diabetes than

individuals with health insurance coverage.

Social inequality hypothesis revisited

H2: Measures of social inequality will be associated with lower levels of diabetes

in Latinos.

These results reject the null hypothesis that there is no association between social
inequality and self-reported diabetes for the Latino diabetes disparity. Overall, all three of
the social inequality proxies are strongly associated with diabetes in the Latino
population. Education and household income both have inverse associations with
diabetes—higher levels of education and income are associated with lower odds of self-
reported diabetes. Health insurance coverage worked against the hypothesis as
individuals with health insurance coverage had a higher prevalence of diabetes.
Household income and health insurance coverage had very similar patterns of association
both in the Latino and non-Latino populations (although income appears slightly more
protective for the Latino population). Education patterns emerged as distinct between the
Latino and non-Latino populations, particularly in regard to the effect of GED
certification (statistically significantly protective in the Latino population and not in the
non-Latino population) and some college and associate degrees (not statistically
significantly linked to diabetes in the Latino population while associated statistically

significantly with lower odds of diabetes in the non-Latino population).
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Social Ties Measures

Number of people in household. There is no statistically significant association
between the number of people in the household and the odds of reporting diabetes for any
of the samples. These odds ratios are quite close to 1.0 across all models.

Marital status. Marital status is also largely not statistically significantly
associated with the odds of reporting diabetes. In the non-Latino sample, individuals who
are currently separated from a spouse are statistically significantly more likely (about
15%) to report diabetes than individuals who are married and live with their spouse. For
both the non-Latino and whole sample, individuals who have an unknown marital status
are statistically significantly less likely (about 50% less likely) to report diabetes. There
are no statistically significant associations between marital status and diabetes for the

Latino population.

Social ties hypothesis revisited

Hs: Measures of social ties will be associated with lower levels of diabetes in

Latinos.

Based on the logistic regression results, there is not enough evidence to reject the
null hypothesis that social ties are not associated with the diabetes prevalence of Latinos.
The measures for social ties do not fully capture the social ties of an individual, so the

theory needs to be tested with better measures with data that allow for it.
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Acculturation Measures

Nativity and length of time in the United States. The logistic regression analyses
of all three samples suggest that there is not a strong association between either nativity
or length of time in country and an individual’s odds of reporting diabetes. The proxies
for acculturation are if an individual is foreign born and the length of time a foreign born
individual has spent in the United States. In the logistic regression results for individuals
in the full and the non-Latino sample, the only statistically significant difference between
native born and foreign born individuals in regard to diabetes was for foreign born
individuals who have lived in the United States for greater than 15 years. For both the full
sample and the non-Latino sample, immigrants who have lived in the US for more than
15 years are more likely to report being diagnosed with diabetes (17% more likely and
20% more likely respectively). These findings are consistent with the theories that
suggest that immigrants lose any protective advantage with greater time in the US
However, surprisingly, there is no strong evidence that immigrants experience any
protection from diabetes in this model.

However, for the Latino sample, nativity and length of time in country are not
statistically significantly linked to diabetes at all. When specifying the full model and
including measures for the theories, there does not appear to be any protective effect
associated with being an immigrant and self-reporting diabetes. While studies of the
paradox have put a lot of emphasis on the immigrant effect, based on recent statistics on

obesity and diabetes in Mexico and for Puerto Ricans, it is not entirely unexpected that
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there is not a protective effect for Latino immigrants in regard to diabetes. However, it is
somewhat surprising that there is no strong evidence of the association shifting over time.
Language preference. The second proxy for acculturation is an individual’s
language preference. This measure is not statistically significantly associated with
diabetes in the analysis of the full sample nor the non-Latino sample. For the Latino
sample, one’s likelihood of reporting being diagnosed with diabetes is also not largely
statistically significantly affected by one’s language preference, with the exception of
individuals who took the survey in a combination of English and Spanish. The associated
odds ratio for individuals who took the survey in a combination of English and Spanish
and diabetes is 1.235. This indicates that individuals who took the survey in a
combination of English and Spanish were about 24% more likely to be diagnosed with
diabetes than individuals who took the survey in English. This supports the segmented
assimilation theory which suggests that those who have not assimilated or acculturated
experience a protective effect as their lifestyle is still largely aligned with their culture of
origin, which usually has healthier diets and other health behaviors. This theory also
suggests that individuals who have successfully assimilated or acculturated have access
to health resources (both in regard to health literacy and health care) that may be
protective. Individuals who are in the process of moving from one group to the other may

be the most vulnerable. There is some support for that theory in these findings.
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Acculturation hypothesis revisited

Ha4: Measures of acculturation will be associated with greater levels of diabetes in

Latinos.

These findings largely fail to reject the null hypothesis that there is no association
between acculturation and the Latino diabetes disparity. There is no statistically
significant relationship between immigrant status and diabetes prevalence in the Latino
subgroup analysis. There is some evidence that individuals who took the survey in
English and in Spanish (which indicates that they are in the midst of an acculturation

process) are more likely to self-report diabetes.

Origin of Latino Ethnicity

In the full sample, ethnic origin of an individual’s Latino ethnicity is largely not
statistically significantly related to one’s likelihood of reporting being diagnosed with
diabetes with the exception of individuals with Cuban heritage or other Central and South
American heritage. Individuals with Cuban and other Central and South American
heritage are actually less likely (more than 25% less likely) to be diagnosed with
diabetes. Individuals with Mexican, Puerto Rican and Dominican heritage do not
experience statistically significant likelihoods of reporting diabetes, although all of the
odds ratios indicate that general direction of the association is that these groups would be
more likely to report diabetes. However, when this pattern is investigated more closely in

the Latino subgroup analysis, while the directions of the associations are the same as in
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the full sample, the statistical significance disappears. This is in part due to the fact that
the association between heritage of origin and Latino identity are collinear. In the non-
Latino sample, the culture of origin of an individual’s Latino ethnicity is dropped from

the analysis because no participants reported a Latino ethnicity of origin.

Controls

Geographic region of residence. In the full sample and the non-Latino sample, the
region of the US where an individual resides is statistically significantly related to the
likelihood that an individual has reported having been diagnosed with diabetes. However,
geographic region of residence is not statistically significantly associated with prevalence
of diabetes in the Latino population. The patterns of the association between region and
diabetes is very similar for both the whole sample and the non-Latino sample. First, for
both groups, individuals in the North Central or Midwest region of the country are about
17% more likely to report having been diagnosed with diabetes than individuals living in
the Northeastern region. This relationship is statistically significant. For individuals in the
whole sample and the non-Latino subsample, compared to individuals living in the
Northeastern region of the US, individuals in the South are approximately 25% more
likely to report having been diagnosed with diabetes. Finally, for the whole sample and
the non-Latino sample, individuals residing in the West of the US are about 9% more
likely to report having been diagnosed with diabetes than individuals living in the
Northeast. In the Latino subsample, the region of the US where an individual resides is

not statistically significantly related to the likelihood that an individual has reported
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having been diagnosed with diabetes. This is a notable difference from the trends
identified in the models analyzing the full sample.

Year of survey. In the full model for the whole sample and the non-Latino sample,
individuals from the 2010 year of survey were statistically significantly more likely to
report diabetes than individuals from the 2006 survey year. There were no other
statistically significant associations between years of survey and diabetes. In the Latino
sample, the models reports that individuals surveyed in 2007, 2010 and 2011 were all
statistically significantly more likely to report diabetes than individuals surveyed in 2006.
These findings support the decision to control for year of survey in the model, as it allows

the model to control for secular influences by annum.

Conclusion

The logistic regression analyses established a clear Latino diabetes disparity.
After adjusting for individual characteristics, measures of social inequality, measures of
social ties, measures of acculturation, origin of Latino heritage, and controls, Latinos are
almost 43% more likely to report being diagnosed with diabetes than non-Latinos.
Individual characteristics of age, race, and smoking behaviors are identified as
suppressors of the association between Latino identity and diabetes. Conversely,
measures of social inequality, social ties, acculturation, and origin of Latino heritage are
all potential mediators of the association between Latino identity and diabetes. The
subgroup analysis identified an association between the individual characteristics of age,

race, BMI and smoking status and the odds of reporting diabetes in both Latino and non-
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Latino populations. The subgroup analysis also offers evidence in support of an
association between the social inequality measures and the Latino diabetes disparity.
There is marginal support for an association between acculturation measures and the
Latino diabetes disparity. There is no support for an association between social ties and
the Latino diabetes disparity. As there is evidence that all three theories should help
explain the relationship between Latino ethnicity and diabetes, even though there is only
strong evidence to support the association between social inequality and the Latino
diabetes prevalence in the subgroup analysis, | will conduct an Oaxaca-Blinder
decomposition in the next chapter to further investigate the role of these variables in the

Latino diabetes disparity.
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CHAPTER 6: OAXACA-BLINDER DECOMPOSITION RESULTS

In the pursuit to understand the factors that are driving the diabetes disparity
between the Latino and non-Latino groups, | explored the associations between key
social determinants of health and self-reported diabetes through logistic regression
analyses in the whole sample, as well as in the Latino and non-Latino subgroups. These
analyses indicated that there are differences between the social determinants that are
associated with self-reported diabetes. The logistic regression results establish the
diabetes disparity between Latino and non-Latino groups, and they also suggest that some
of the key explanatory variables operate differently in relation to diabetes for the Latino
and non-Latino groups. These findings warrant further investigation using the Oaxaca-
Blinder decomposition analysis. Oaxaca-Blinder decomposition analysis decomposes the
differences between the two subsample logistic regression analyses, identifying what
portion of the difference in self-reported diabetes is explained and unexplained, as well as
what portion of the explained difference are attributable to different variables (observed

characteristics).

The Oaxaca-Blinder decomposition allows for a further investigation of the role
of the factors that are associated with a difference in an outcome (O'Donnell et al. 2008).
| decompose the differences in Latino and non-Latino diabetes outcomes for the full
sample and by age group (Tables 9 through 15). The tables report both the
comprehensive decomposition results and the percentage of disparities between Latino
and non-Latino groups attributable to differences in each characteristic. The observable

characteristics of the Latino population inform the explained difference in self-reported
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diabetes between the Latino and non-Latino population. More specifically, individual
characteristics (particularly age, race, BMI, and smoking habits), measures of social
inequality, measures of social ties, measures of acculturation, and measures of Latino
ethnic origins inform the explained difference in self-reported diabetes between the
Latino and non-Latino population. Social inequality measures contribute a larger part of

the explained difference than social ties measures or acculturation measures.

Oaxaca-Blinder Decomposition of Latino Diabetes Difference with Age and Race

The Oaxaca-Blinder decomposition “decomposes” a difference in an outcome
variable by group into explained and unexplained differences by constructing the
counterfactual equations (where the intercept and coefficient of the equation associated
with the Latino sample are replaced with those of the non-Latino sample). This results of
this technique show what the diabetes prevalence in the Latino population would be if the
Latino population had the same levels of the observable characteristics as the non-Latino
population. To show how the decomposition works, | begin with a simple model that
examines the difference in the proportion of Latino and non-Latino individuals who
report being diagnosed with diabetes and include the observable characteristic of BMI (a
mediator of self-reported diabetes that helps explain the difference by ethnicity) (Table
6). Again, as an example, this will show what the diabetes prevalence in Latinos would

be if they had the same mean BMI as non-Latinos (not controlling for any other factors).
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Then | demonstrate the analysis when it decomposes observable characteristics
that are suppressors, by decomposing the difference and including the observable
characteristics of age and race (Tables 7 and 8). Finally, the results of the decomposition
of the diabetes difference including all of the variables included in the full logistic
regression model are discussed (Table 9). These results are condensed into more readable
table (Tables 10 through 15) by grouping the results by variable and theoretical type. In
this table | first decompose the diabetes difference identified in the whole sample. Then,
due to the powerful suppressor effect of age, | decompose the difference within three age
groups. | constructed the three age groups by dividing the groups into tertiles by the age
distribution in the full sample. The first tertile, Age group 1, includes 18 to 37 year old
individuals. The second tertile, Age group 2, includes 38 to 56 year old individuals. The

third tertile, Age group 3, includes individuals over the age of 56 years.

Decomposition with BMI only

As BMI is a mediator of diabetes in the regression models, | selected it as the
variable to demonstrate how the decomposition functions (Table 6). For the full sample
of those over the age of 18 years who participated in the NHIS from 2006 to 2011, the
proportion of individuals who reported being diagnosed with diabetes is approximately
8.5% for the non-Latino population and approximately 9.2% for the Latino population,
which amounts to a difference of 0.72 percentage points. This difference is statistically

significant at the 0.01 level.
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The decomposition reports that the explained difference in the diabetes outcome
for Latinos and non-Latinos when including BMI in the model is 0.0051, which accounts
for about 71% of the difference. There is an unexplained difference of about 0.0021,
which indicates that unobserved factors account for about 29% of the difference in
diabetes between Latinos and non-Latinos. This finding is also statistically significantly
different at the 0.001 level. This means that if Latinos had the same mean BMI score as
non-Latinos, the proportion of Latinos with diabetes would decrease by 0.005 and instead
of 9.2% of Latinos, only 8.7% of Latinos would report diabetes. This makes intuitive
sense—the observed mean BMI score of the Latino group is approximately 27.8, while
non-Latinos have a mean BMI score of 27.1. If the Latino group was the same in all other
aspects, but their mean BMI decreased to a mean score of 27.1, it would be logical to
expect that their reported diabetes incidence would also decrease given the association
between BMI and diabetes (seen in analyses in previous chapters). The decomposition
tables also report the portion of the explained differences attributable to different
distributions of each variable in Latino and non-Latino populations. However, in this
decomposition, only BMI is included, therefore 100% of the explained difference is
attributable to BMI (as would be true for any single variable model, no matter how much
or little variance is explained); this finding is statistically significant.

This table also shows the decomposition results by age group, and the key
takeaway from the decompositions of the difference in diabetes outcomes by age groups
in this model is fairly straightforward. First, the difference in diabetes prevalence
increases with age. In age group 1, the proportion is very low for both groups, and there

there is only a small difference in diabetes prevalence between Latinos and non-Latinos
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(0.0023), although even this small difference is statistically significant. In age group 2,
the diabetes prevalence is much higher, and the disparity increases to a 3 percentage point
difference, and this difference is statistically significant. In age group 3, diabetes
prevalence is much higher still, and the disparity reaches a 9.5 percentage point gap,
which is also statistically significantly different. BMI does not explain the same amount
of the difference for each age group. For the youngest age group, BMI explains about
65% of the difference (.0015/.0023). For the middle age group, BMI explains about 12%
of the difference (.0044/.0367). Finally, in the oldest age group, BMI also explains about
12% of the difference (.0110/.0951). When BMI is the only factor considered, it is easy
to determine that BMI is more strongly associated with the diabetes disparity in the
younger age group than in the older two age groups. Of course, this mini-decomposition
of the Latino diabetes difference including BMI is used to demonstrate the method, not to
gather evidence for the argument. BMI will be investigated more carefully in the
discussion of the decomposition of the difference including all of the variables in the full

model.

Decomposition of difference with age and race

However, before I discuss those results, | will walk through one additional
relatively simple model to establish a baseline for how suppressors appear and influence
the results of a decomposition. In this decomposition, | have added both of the key
suppressors of age and race. Table 7 reports the explained difference as a percentage of

the difference and the explained difference by characteristic as a percentage of the
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explained difference. Table 8 depicts the relative role of each characteristic as part of the
explained difference, which has been calculated using absolute values of the contribution
of each variable (of which the raw results can be positive or negative). These are more
detailed charts and a different way of presenting the material than in the BMI example.
These percentages are reported in two ways for some strategic reasons. The raw
numbers are easy to interpret, but because they are so small, it is somewhat difficult to
immediately grasp the effect in regard to the total explained difference. Therefore, the
percentages are calculated and reported in Tables 7 and 8. First, the percentage is
reported in relation to the total, which results in both positive and negative percentages
(depicted in Figure 5). Second, the absolute values associated with each characteristic are
summed and this new total is used to give a more accurate depiction of the role each
variable plays in the portion of the explained difference. These results are also presented
in two bar charts, Figures 6 and 7. Many papers either misstate the effect of independent
characteristics because they only do the former (Langellier et al. 2014), which tends to
inflate individual contributions, or they neglect to discuss the results or implications of
the variables that are associated with a negative raw number (which indicates that that
variable is suppressing the difference not explaining the difference) (Chen and Rizzo
2010b). However, other studies also note that often factors detract from the explained
gap, in other words, a variable increases the mean predicted gap instead of explaining it
(or decreasing it) (Sen 2014). This is important to note for both the reporting and the
discussion of the results of the decomposition of the difference in diabetes outcomes of

Latinos and non-Latinos.
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First, I will walk through the suppressor example, and then will discuss the results
and implications of the full decomposition. As in the previous example, the established
difference in diabetes between the two groups remains 0.007. The decomposition
indicates that the characteristics of age and race are acting as suppressors of the ethnicity
difference in the proportion of individuals who report having been diagnosed with
diabetes. For the full sample of adults, the decomposition reports that the explained
difference in the diabetes outcome for Latinos and non-Latinos is a statistically
significant -0.0288. When a negative number is reported for the “explained difference,” it
indicates that the true difference based on the included factors is larger than the initially
reported difference. This brings the total gap in this model to 3.6 percentage points, none
of which is explained by the population characteristics included in this model. Therefore,
adjusting the Latino populations’ observable characteristics (in this decomposition that
would be age and race distributions) to the levels of non-Latinos would increase the
proportion of Latinos who would report being diagnosed with diabetes by 2.9 percentage
points; i.e. if Latinos had the same mean age and the same racial composition as non-
Latinos, they would report a 12% prevalence of self-reported diabetes.

These findings are consistent with the initial reading of the summary statistics.
Latinos report a much younger mean age (which would suppress the diabetes rate), and
the Latino population has a smaller proportion of racial minorities (as a whole—they do
have a greater proportion of Native Americans) than the non-Latino subgroup, which also
suppresses the reported prevalence of diabetes as both age and race are associated with
higher rates of diabetes. Therefore, in relation to the reported difference, in this

decomposition, the explained difference (the difference based on observable
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characteristics) is -400%, which brings the total unexplained difference to 500% of the
reported difference. This number is not easily interpreted compared to factors that explain
a portion of the difference. However, what this means is that differences in age and race
suppress the difference in diabetes between Latino identity and diabetes. Again, in other
words, if Latinos had the same mean age and the same racial composition as non-Latinos,
the prevalence of diabetes in the Latino subgroup would be much greater.

The other key evidence that a decomposition offers is the relative role of the
different observable characteristics in explaining the difference. Thus, I turn back to the
direct interpretation of the findings of the portion of explained difference attributable to
the individual characteristics included in the decomposition. For the full sample of adults,
age comprises a statistically significant -0.0248 of the -0.0288 explained difference. This
means that if Latinos had the same mean age as non-Latinos (if they were about 7 years
older on average), the proportion of Latinos with diabetes would increase to about 11.7%.
Table 7 shows what portion of the explained difference age comprises. Many studies
report the explained difference attributable to individual characteristics as a portion of the
total explained difference. If | do this with age, it looks like age is responsible for 86% of
the difference (Table 8). However, that is overstating the role of age in the explained
difference. As there are both factors that contribute and detract from the total explained
difference, while not technically incorrect to make the preceding statement about the role
of age, it is more precise to report the role in regard to all of the contributions. A better
way of considering these figures is by taking an absolute value of each, summing these,
and then recalculating the percentage with this new denominator. After these

calculations, the table reports that the decomposition attributes approximately 81% of the
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explained difference in the diabetes outcome of Latinos and non-Latinos to age (Table 9).
In this specific decomposition, this may not seem very important, but this will become
more important in the decomposition of the difference including all of the variables in the
full model.

Race is the other suppressor, and the decomposition of the difference indicates
that the difference in distribution of African Americans, as opposed to the distribution of
Asians and Native Americans, accounts for most of the explained difference attributable
to race. In regard to the raw numbers, if Latinos had the same distribution of African-
Americans as non-Latinos, the proportion of Latinos reporting being diagnosed with
diabetes would increase from 9.2% to about 9.6%. However, if Latinos had the same
distribution of Native Americans as non-Latinos, the proportion of Latinos reporting
being diagnosed with diabetes would decrease from 9.2% to about 9.1%. Both of these
findings are statistically significant at the 0.001 level. Again, this is consistent with the
intuitive reading of the summary statistics. All three groups have higher rates of diabetes
than non-Latinos. The difference is due to the fact that African Americans comprise
almost 13.7% of the non-Latino population, but only 3.9% of the Latino population. If
African Americans also comprised 13.7% of the Latino population, based on this
decomposition including age and race, the proportion of Latinos with diabetes would be
much higher. Conversely, Native Americans, another group that is disproportionately
likely to be diagnosed with diabetes, comprise just 1.0% of the non-Latino population,
but 2.4% of the Latino population. Therefore, if the Latino population’s Native American
population decreased to 1.0%, | would also see a lower proportion of Latinos with

diabetes. The difference in the African American composition of the two groups is
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accountable for about 15% of the explained difference, and the difference in the Native
American composition of the two groups is accountable for about 3% of the explained
difference.

For this example, the key takeaway from the decomposition of the difference in
diabetes outcomes including age and race by age groups, is that the individual
characteristics contribute differently across the age groups. Figure 5 depicts the
difference in diabetes outcome and the proportion of that difference that is explained and
unexplained by the decomposition. Figure 6, the stacked bar charts, depicts the role of
each characteristic in the explained difference by the raw percentages. The bar chart for
the whole sample shows that about 86% of the difference is explained by age and the rest
is explained by race. However, for the youngest age category (which has the smallest
difference), the role of race is reversed. Older age, as well as identifying as Native
American or Asian American suppress the explained difference. Only the difference in
the proportion of people identifying as African American contributes positively to the
explained difference. However, this difference is not statistically significant, so this
explanation should just be used to understand how I present results, and should not be
used to make inferences about the evidence. For the older two age groups, age contributes
less to the explained difference in the older age categories than in the younger age
categories, and the role of race statistically significantly accounts for more of the
explained difference, which is a reversal from the pattern identified in the decomposition
of the full sample. For the middle age category, age accounts for about two-thirds of the

explained difference and race explains about one-third of the difference. In the oldest age
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category, age accounts for less than a quarter of the explained difference and race
explains over three-quarters.

For one last example, the adjusted bar charts depict the relative role of each
variable in the total explained difference, which allows for a more straightforward
comparison across the models. Where in Table 7 the youngest age category is difficult to
compare to the other categories, in the adjusted percentages (Table 8 and Figure 7), the
relative role of the characteristics is more comparable. As noted before, if there are
suppressors of an explained difference among the characteristics, it can cause other
characteristics to appear to contribute more to the explanation than they do (such as age).
However, by reporting them in relation to their relative role, a more accurate role of their
contribution is revealed. For example, if | used the raw percentages of the role of age in
relation to the explained total, it would be inflated for all three categories. By reporting
the relative role, age is shown to still be important, but the contribution is no longer
overstated. These example decompositions establish the foundation for the interpretation
of the main decompositions—the decompositions of the difference in diabetes outcomes
between the Latino and non-Latino groups including all of the variables included in the

full model.
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Decomposition of difference with all variables included in full model

Overview

The decomposition of the difference in the diabetes outcome of the Latino and
non-Latino groups including all of the variables in the full logistic regression model
highlights a few key findings that were not obvious from the logistic regression results on
their own. This section will discuss the findings of the decomposition of the whole
sample, and as age is a major suppressor of the difference in self-reported diabetes, | will
use additional decompositions by age group to further illustrate the role of each of the
measures in the explained difference. Table 9 shows the full results of the Oaxaca Blinder
decomposition, from which | calculated the condensed versions, Tables 10 through 15. |
will mainly refer to these tables as I discuss the decomposition findings.

The diabetes difference between the two groups remains the same for the whole
sample and by age group, but the characteristics included in the full logistic regression
model result in a greater explained proportion of these differences, compared with the
previous examples. Figure 8 visually depicts these differences. Again, for the full sample,
the proportion of Latinos with diabetes is about 9.2% and the proportion of non-Latinos
with diabetes is about 8.5%— a difference of 0.7 percentage points. Based on the full
model’s logistic regression results, the difference explained is a statistically significant
0.0057, or about 80% of the difference, and the unexplained difference is 0.0015, or
about 20% of the difference. This indicates that if Latinos had the same levels of the
characteristics included in this decomposition as non-Latinos, the proportion of Latinos

with diabetes would be 8.6% instead of 9.2%.
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The difference in self-reported diabetes for individuals between the ages of 18 and
37 years is a statistically insignificant 0.24 percentage points. Both groups report less
than 2% prevalence of diabetes in this age range. Of this difference, the model identifies
95.83% as explained and 4.17% as unexplained. However, as the difference is not large
enough to be statistically significant, findings for this age group are not particularly
informative. By the next age bracket (38 to 56 years old), a disparity clearly emerges:
Latinos of this age range report a 10.2% prevalence of diabetes, while non-Latinos only
report a 6.5% prevalence, which is a 3.7 percentage point difference. Of this difference,
the decomposition indicates that 97.8% of the difference is explained and only 2.17% is
unexplained. These findings are statistically significant. By the oldest age range (57 years
and older), the diabetes difference has widened further, and over 25% of Latinos of this
age report diabetes, compared to 16.8% of non-Latinos. This is a 9.5 percentage point
gap. Differences in observable characteristics explain 93.9% of this difference, and 6.1%
of the difference remains unexplained.

This pattern of how the observable characteristics contribute to the explained
differences identified in each sample varies. The decompositions of the logistic
regression equations by age group highlights how these characteristics wax and wane in
influence over the lifespan. These findings are presented by percentage (both in direct
relation to the explained difference and as a relative contributor to the net difference) in

Tables 10 through 12. These findings are visually depicted in Figures 9 and 10.
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Individual characteristics

Age. Age is the greatest suppressor of the diabetes disparity in the full model. In
the decomposition of the full sample of adults, age is the major suppressor of the
explained difference. Including all of the variables from the full logistic model, if Latinos
had the same mean age as the non-Latino population, the proportion of Latinos with
diabetes would increase by a statistically significant 2.3 percentage points. As the
explained difference for this model is a net 0.0057, age accounts for -473.68% of this
difference. This number, while unwieldy, simply captures how powerful of a suppressor
age is. When the absolute values are taken of the characteristics contributing to the
explained difference and summed, age accounts for about 32% of the breakdown of the
explained difference by individual characteristics.

However, while Age Group 1 (18-37 years old) does not have a statistically
different diabetes outcome (the difference of 0.0024 and the explained difference of
0.0024 are not statistically significant), there are individual characteristics that make a
statistically significant contribution to the explained difference, including age. However,
in this decomposition, age is not a suppressor. If Latinos between the ages of 18 and 37
had the identical age distribution as non-Latinos between the ages of 18 and 37, the
proportion of Latinos reporting diabetes would decrease by 0.0010. This is a statistically
significant difference at the 0.01 level. Age accounts for about 5.5% of the explained
difference. By Age Group 2 (28-56 years old), the suppressor effect of age reemerges.
Including the all of the variables from the full logistic model, if Latinos had the same

mean age as the non-Latino population, the proportion of Latinos with diabetes would
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increase by 0.0071. This finding is statistically significant at the 0.001 level. Age
accounts for about 8.5% of the explained difference. Across the decompositions of three
age groups, age matters much less, which is what the subgroup analysis aims to
accomplish. By the oldest age group, age only accounts for 2.61% of the relative
explained difference. This indicates that the vast majority of the explained difference is
accounted for by different characteristics, as well as that stratifying the analysis by age
reduces the effect of the variable to the narrower ranges within the groups.

The younger mean age of the Latino population matters greatly in relation to the
reported diabetes disparity. However, by conducting subgroup decompositions by age,
we are able to more clearly see the other role of the other social determinants in the
explained difference.

Sex. The difference in the distribution of sexes in the Latino and non-Latino
groups does not statistically significantly contribute to the difference in reported diabetes
in any of the models. The difference in distribution of the sexes accounts for less than 1%
of the explained difference across all of the models. While not significant, this finding
indicates that the role of sex is stable across all of the age groups.

Race. Like the role of sex, the contribution of race to the decomposition is fairly
consistent across all of the samples. However, unlike the role of sex, the racial
composition is statistically significant contributor to the explained difference in all of the
decompositions. It is a suppressor in all of the models, which indicates that if Latinos had
the same racial composition as non-Latinos, the reported prevalence of diabetes would
increase. Race contributes about 5% to the relative explained difference in all of the

models for the youngest group, where it contributes slightly more.
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BMI. The effect of BMI is persistent and statistically significant across all of the
models. It accounts for 6 to 10 percent of the explained difference in reported diabetes
prevalence between Latinos and non-Latinos. In every model, if Latinos had the same
mean BMI score as non-Latinos (which would be a lower score), they would report lower
levels of diabetes. As the NHIS does not have measures for diet and exercise for the
whole survey, we are not able to further decompose factors which contribute to the BMI
difference. However, as BMI has emerged as an important factor, further investigation of
the BMI difference is warranted.

Smoking. Differences in smoking matter (statistically speaking) in all of the
models with the exception of the youngest age group. However, differences in smoking
patterns contribute less than 2% to the total of the explained difference in each of the
models.

In sum, differences in these individual characteristics contribute meaningfully to
the Latino diabetes disparity. However, after accounting for age with the subgroup
analysis, the net effect of the individual characteristics decline over age as well, and the
net contribution of individual characteristics reaches a low of about 19% in Age Group 3

(and of that BMI accounts for the largest contributor).

Social Inequality

Factors of social inequality make meaningful and statistically significant
contributions to the explained difference across all models. Education, income, and

having health insurance coverage all influence the prevalence of diabetes. The net
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contribution of these characteristics to the explained difference ranges from 18.62% in
the whole sample to 30.38% in the middle age group. If Latinos had the same levels of
education and income as non-Latinos, they would have much lower rates of diabetes.
That said, if Latinos had the same proportion with health insurance coverage as non-
Latinos, they would actually have higher reported diabetes (due to selection bias—
healthy, young--related to health insurance coverage).

Education. If Latinos had the same levels of education as non-Latinos, the
proportion of Latinos with diabetes would decrease across all models. The portion of the
explained difference that is related to education is statistically significant and fairly stable
across the models: education contributes about 6% in the full model, 10% in the young
age group, about 9% for both the middle and oldest age groups. In all models, the
proportion of the effect that is attributable to education is on par with the proportion of
the effect that is attributable to BMI. Latinos without a high school level of education
comprise over a third, by far the largest segment, of the Latino population. This education
disparity plays a very meaningful role in the Latino diabetes disparity.

Income. Similarly, almost double the proportion of Latinos have a household
income lower than the federal poverty line compared to non-Latinos. This matters. If
Latinos had the same levels of income as non-Latinos, the proportion of Latinos with
diabetes would decrease. The contribution of income to the explained difference is
statistically significant in all of the decompositions but the youngest age category.
However, in the other three decompositions, income has a sizable contribution to the

explained difference, very similar to the effect of BMI and education for the whole
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sample and the oldest age group. Noteworthy, for the middle age group (38-56), income
comprises 15.67% of the explained difference in diabetes, twice the contribution of BMI.

Health Insurance Coverage. Health insurance coverage contributes a statistically
significantly to the explained difference in all of the models. However, while Latinos are
less likely to have health insurance coverage, the findings of the decomposition analysis
indicate that if Latinos had the same rates of health insurance coverage as non-Latinos,
they would report higher rates of diabetes. This is in part due to selection bias for who
opts out of health insurance coverage: the healthy and the young, and also due to the
possibility that those without insurance may have diabetes, but have not been diagnosed.
As the Affordable Care Act continues to be implemented, the role of health insurance

coverage may shift.

Social Ties

The measures for social ties did not have as sizeable a contribution to the
explained difference. Also, the decomposition of social ties was only statistically
significant for the full model and the oldest age group decompositions.

Number of individuals in household. The number of individuals in the household
was only statistically significant for the oldest age group. For the older Latinos, the
number of individuals in the household did help to explain the Latino diabetes disparity.
If older Latinos were to have the same number of individuals in their households as non-
Latinos (fewer people residing in each house), Latinos would report a lower prevalence

of diabetes.



122

Marital status. For the whole sample, Latinos’ proportions of being widowed or
being never married statistically significantly influenced the diabetes disparity. If Latinos
had the same proportion of widowed individuals as non-Latinos (which would be a
higher percentage of widows and widowers), Latinos would report lower levels of
diabetes. However, if Latinos had the same proportion of people who had never married
(which would result in a lower proportion of individuals who had never married), Latinos

would report higher levels of diabetes.

Acculturation

The measures of acculturation only contribute a statistically significant amount to
the whole sample and the oldest age group. While there are effects reported for the other
age groups, they are not statistically significant. For the full model, differences in
acculturation measures account for about 10% of the sum of the absolute values of the
contributors to the explained difference. These findings are not as consistent or robust as
the findings for age, race, BMI, or social inequality measures.

Length of time in country. The only statistically significant contributors are the
differences in distribution of those who have lived in the United States for more than 15
years, and this finding only holds true for the full sample and the oldest age group (who
also happen to have had the greatest opportunity to have lived in the United States for
greater than 15 years). In the full sample, if Latinos had the same distribution of foreign
born individuals who have lived in the United States for more than 15 years as non-

Latinos have, the proportion of Latinos with diabetes would decrease by 0.0045, or from
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9.2% to about 8.7%. For Latino individuals over the age of 57, if they had the same
proportion of individuals who had lived in the United States for greater than 15 years as
non-Latinos, the reported diabetes prevalence would decrease from 26.3% to about 25%.
There is no statistically significant portion of the explained difference that is attributable
to the acculturation variables of nativity/length of time in country and language
preference in the decomposition exploring the difference in diabetes outcomes in the
younger and middle age group.

Language. Supporting the results identified in the logistic regression models,
language does not have a meaningful effect on the Latino diabetes disparity. Language
only makes a statistically significant contribution to the decomposition of the full sample.
This finding indicates that if the portion of Latinos who took the survey in Spanish had
taken the survey in English, the diabetes rate would be slightly lower (less than a 1%
decrease). However, when the subgroup analysis by age is conducted, there is no
statistically significant contribution of language to the explained difference in the
diabetes disparity. This finding indicates that the diabetes prevalence is not strongly

associated with language preference.

Latino Origin

A major contributor to the diabetes disparity is the Latino culture of origin. The
inclusion of this variable in the decomposition brings into focus the heterogeneity of the
Latino population. The different ethnic origins are associated with varying amounts of the
explained difference. For the whole sample, the Age Group 2 (38-56 years) sample, and

the Age Group 3 sample (57 years and older), the decomposition indicates that the
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diabetes disparity is meaningfully and significantly linked to Mexican and Puerto Rican
heritage. For the whole sample, Latino origin accounts for about 23% of the relative
contribution to the explained difference. For Age Group 2, Latino origin accounts for
about 32% of the explained difference, and for Age Group 3, Latino origin accounts for
about 34% of the explained difference. These findings indicate that the Latino diabetes
disparity is largely driven by the prevalence of diabetes in the Mexican and Puerto Rican
subpopulations. This finding is supported by other investigations of diabetes within the
Latino community. However, what the decomposition does particularly well is it
highlights the relative influence of range of Latino ethnic origins. This supports the case
that generalizations made about Latino health must be made with significant caveats
about the heterogeneity of the Latino population. However, the explained difference is
not entirely attributable to differences in Latino origin, which also indicates that it is not
only a Mexican or Puerto Rican diabetes problem, and that there are social determinants
of health that are identified in this study on which actions can be based. Nonetheless,
further investigations of the determinants of the diabetes disparity in these Latino

subgroups are warranted by these findings.

Controls

Region. Region remains fairly stable across all four models, and is statistically
significant in all but the youngest age group. Region contributes between 3.5 and 5.6% of
the total contributions to the explained difference. This indicates that region of residence
is not highly variable across these subsamples, and that region has a consistent

association with diabetes. Region is a suppressor (mainly due to the fact that fewer
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Latinos live in the North Central/Midwest region of the country). If Latinos lived in the
same geographic regions as non-Latinos, they would report higher rates of diabetes.
However, the size of the effect of region is considerably smaller, although statistically
significant. The effect of region would widen the gap by no more than 0.5 percentage
points in each sample. This suggests that while region targeted interventions may be
appropriate, region would not be the most effective variable to address in efforts to
decrease the Latino diabetes disparity.

Survey year. None of the explained difference in diabetes outcomes between
Latinos and non-Latinos is significantly attributable to the survey year of the participants

for any of the samples.

Oaxaca-Blinder Decomposition Hypotheses Revisited/Discussion

By analyzing the difference in diabetes outcomes for Latinos using Oaxaca-
Blinder decomposition, | find additional support for the logistic regression analysis
findings, as well as support for the claim that the disparity between Latino and non-
Latino groups is largely due to social differences.

The findings analyzing the full models suggest that differences in the observable
characteristics between the groups explain over 80% of the reported difference in
diabetes outcomes, and after stratifying by age, this model explains over 90% of the
difference in diabetes outcomes between the Latino and non-Latino groups.

The Oaxaca-Blinder decomposition analyses results support the rejection of the

null hypotheses. The observable characteristics of the Latino population do inform the
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explained difference in the prevalence of self-reported diabetes between the Latino and
the non-Latino population. In other words, if the Latino population had the same
measurable characteristics as the non-Latino population, they would have a much lower
rate of diabetes. Even after controlling for age, which is the largest suppressor of the
difference, it is clear that measurable differences in BMI, social inequality, social ties,
acculturation, and Latino ethnic origins all contribute, more or less, to the explained
difference. Of the three theories, the greatest contributor to the explained difference is the
differences in social inequality, but all three contribute to the explained difference in one
or more age groups. However, a crucial finding is that the source of Latino origin
contributes a sizeable portion of the explained difference in self-reported diabetes, which
suggests that all generalizations based on the group of Latinos must be expressed
cautiously.

The results of this decomposition indicate that while individual characteristics,
especially age, race, and BMI, but to a lesser extent smoking as well, explain a sizeable
portion of the explained difference, or the diabetes disparity, the role of the fundamental
social determinant of health, social inequality, is as important. To a lesser extent,
acculturation explains the difference, while social ties do not account for a meaningful
amount of the difference in the whole model. However, social ties have their greatest
importance in the older age group. Finally, the decomposition offers persuasive evidence
that Latino ethnicity of origin is also a key contributor to the diabetes disparity. Many of
the findings were very consistent across the decompositions, even though the complete
model accounts for a sizable amount of the explained difference in each decomposition.

However, just because this model has accounted for all of the explained difference does
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not mean that the disparity is solved. Unexplained differences remain, and as different
factors have been emphasized, new black boxes have emerged. In the final chapter of the
dissertation, 1 will discuss the implications of these findings, the limitations, and the next

steps.
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CHAPTER 7: CONCLUSION

This project set out to identify factors that contribute to the paradox within the
paradox: what factors drive the diabetes disparity while simultaneously promoting
unexpected health advantages in regard to mortality and other conditions for the Latino
population? Both the logistic regression analyses and the Oaxaca-Blinder decomposition
point to a few key characteristics as possible answers.

The statistical analyses of the association between identifying as Latino and self-
reported diabetes accomplished two main goals. First, the logistic regression analyses
identified the variables that are associated with the prevalence of diabetes in the Latino
population. Second, the Oaxaca-Blinder decomposition analyses established which
variables (and to what extent) contribute to the explained difference in self-reported
diabetes between the two groups.

The logistic regression results indicate that variables that statistically significantly
influence self-reported diabetes in the Latino population include some individual
characteristics (age, BMI and origin of Latino ethnicity), all of the factors associated with
social inequality (education, household income and health insurance coverage) and only
one measure of acculturation (language). The evidence of this study suggests that
acculturation and immigrant status is not as strongly associated with diabetes outcomes as
they have been shown to be associated with other health outcomes (such as mortality and
cancers), especially compared to other studies that measure nativity and acculturation in

similarly cursory ways.
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The Oaxaca-Blinder decomposition statistically depicts the counterfactual—if
Latinos had the same measurable characteristics as non-Latinos, the diabetes disparity
would be much smaller. The characteristic contributing the most to the difference
between the populations in the whole sample is age, but it is acting as a suppressor. After
adjusting for age through the subgroup analyses, the Oaxaca-Blinder decomposition
results indicate that more than 90% of the difference for all three age groups is explained
by the characteristics included in the decompositions. More factors emerge from the
decomposition as explanatory pieces of the diabetes disparity than in the logistic
regression models. Differences in almost all of the individual characteristics (age, race,
BMI, smoking status, region of country, and origin of Latino ethnicity), all of the
measures of social inequality (education, income and health insurance coverage), two
measures of acculturation (being an immigrant and length of time in country), and one
measure of social ties (marital status) statistically significantly contribute to the diabetes
disparity between the Latino and non-Latino populations.

Ultimately, there is evidence to suggest that the differences in the acculturation
effect and patterns of smoking behaviors may not be protective against diabetes, where
the studies of the Latino paradox suggest that these factors are protective in regard to
mortality, heart disease and certain types of cancer. Without this protective buffer, the
disparities in education and income function the way that the theory predicts, those with
fewer economic resources also have poorer health outcomes. However, socioeconomic
factors do not explain the entire disparity.

One key pattern that emerged from these data and analyses is the diversity within

the Latino population as well as between Latino and non-Latino populations, specifically,
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the statistically significant associations between the origin of Latino ethnicity and self-
reported diabetes in both the logistic regressions and the Oaxaca-Blinder decomposition.
While the origin of Latino ethnicity does not wholly explain the diabetes difference, the
contribution of the various ethnic origins (particularly the role of Mexican or Puerto
Rican heritage) suggests that in studies where a more detailed origin of Latino ethnicity
can be included it should be. In studies investigating patterns related to Latino identity in
datasets that do not include more detail about ethnicity of origin, conclusions about the
Latino population must be made cautiously and should always include caveats about the
heterogeneity of the Latino population. Of course, there is heterogeneity in the group of
Latinos with Mexican origin that is also not explored, frequently because the data are
limited, but also because studies of Latino health disparities often essentialize Latinos as
a phenotype as opposed to a socially constructed category.

This leads to another limitation of this study, which is possible bias in the
sampling strategy used to recruit Latino participants to this study. A nuanced
conversation about decisions made regarding race and ethnicity in sampling strategies are
often missing, particularly in secondary data analyses where the sampling and
administration of the survey was done by others. While the researchers cannot change
how the data were gathered and the sample was selected, they miss an opportunity to
discuss both strengths and key limitations of their study by not making the story of their
data transparent. In their 2009 book Studying Ethnic Minority and Economically
Disadvantaged Populations, Knight, Roosa, and Umana-Taylor discuss how the failure to
sample populations representatively biases the analyses and limits generalizations and

applications of the study (Knight, Roosa and Umafia-Taylor 2009).
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While most large data sets, like the NHIS, employ a representative sampling
strategy, the sampling strategy is representative at a preliminary level. The designs are
based on the larger groups of identification, the fixed race categories. Which means that
although they NHIS oversamples Latinos, they do not have a sampling design that is
representative of the diversity of the Latino population. This sampling strategy may result
in inaccurate findings particularly for the Latino population. The Latino population is so
diverse that there is a lot of room for inaccurate representation to occur. The data may
capture the right proportion of the Latino population in its schema, but after this level of
representation is established, researchers need to investigate exactly who this group
embodies.

Other health researchers of minority populations caution that these rich, nationally
representative data sets are often not designed with a critical race and ethnicity mindset,
but with assumptions that racial categories are enough to capture key differences between
groups at best and that reify racial and ethnic categories as phenotypes at worst (Knight,
Roosa and Umafa-Taylor 2009; Zuberi and Bonilla-Silva 2008b). When adding these
arguments to the robust findings from my empirical investigations that Latino ethnicity of
origin matters in regard to patterns of self-reported diabetes and in explaining the Latino
diabetes disparity, the generalizability of these results to the Latino population must be
made cautiously with the understanding that the Latino population is a compilation of
many different groups of people from a wide range of cultural backgrounds.

Other limitations of this study include limitations of other measures, the need to
further investigate how these variables influence each other, and the previously discussed

cross-sectional design. The measures for acculturation and for social ties are both
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cursory, although many studies use these measures. For acculturation, the inclusion of
immigrant status, length of time in country and language do capture patterns associated
with being an immigrant. However, these measures do not capture to what degree an
immigrant is acculturated (like the acculturation indexes would), nor do they capture a
multidimensional understanding of acculturation (such as the theories of segmented
assimilation call for). In order to gather evidence about why the association between
acculturation and diabetes prevalence in the Latino population is not strong in the
empirical investigations of this study, additional quantitative and qualitative work is
warranted. First, a study investigating these patterns with data that include more detailed
acculturation measures (such as the New Immigrant Survey) would give more insight into
how acculturation specifically influences or does not influence the diabetes prevalence.
Second, additional qualitative work exploring how acculturation processes (assuming that
most immigrants experience assimilation and acculturation in segmented ways) influence
health behaviors related to diabetes would also be warranted.

Also, additional work needs to be done investigating the role of “acculturation”
and second and third generation immigrants. While there is no monolithic Latino culture,
as there is evidence to suggest that specific origins of Latino ethnicity have different
associations with diabetes prevalence, regardless of immigrant status, additional
exploration of culture should be done.

The measures of social ties are also cursory. Only marital status and immediate
household ties are accounted for, while other relationships (e.g. friends or family living
separately from the individual) and other sources of social support (church, work

relationships, and other social groups) cannot be measured using these data. Also, there
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are no measures of the quality of the social ties available in these data. Social ties may
emerge as more influential with better measures.

One aspect of culture that transcends generations that is not investigated in this
study is the cultural influence of food and diet. While the findings associated with
immigrant status in these studies suggest that there is not a strong association between
immigrant culture and diet, the findings associated with different origins of Latino
heritage suggest that there may be diet differences between these groups that influence
the diabetes disparity. The empirical results of this study set up future work that delves
more deeply into these topics.

In a similar way that the origin of Latino heritage and immigrant status may be
interrelated, many of the variables in this study are also interrelated. While the variables
are not endogenous enough to pose multicollinearity problems statistically, the
associations between income, education, acculturation, health insurance access, and BMI
are not completely distinct from each other. Awareness of possible endogenous
relationships will allow for further investigation of these dynamics, which can be done
through additional empirical work of the interactions among these variables and also
through empirical study of longitudinal data, which these data were not. The fact that all
findings in this study come from cross-sectional data means that causality cannot be
drawn from this project, but that these findings help crystalize the direction of future
longitudinal work that can do more to establish causality.

Ultimately, however, by using widely accepted measures of concepts to conduct
logistic regression analyses and Oaxaca-Blinder decompositions of the Latino diabetes

disparity identified by previous literature, this project has identified the social
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determinants of health that are influencing both the likelihood of self-reported diabetes
within the Latino population and the characteristics that contribute to the difference in
diabetes outcomes between the Latino and non-Latino populations. These patterns
associated with diabetes have not been included in discussions of the Latino paradox,
possibly because the pattern of the paradox is not replicated in the patterns of diabetes
(Lariscy, Hummer and Hayward 2015). Incorporating diabetes into the paradox
complicates the story. However, if studies of the Latino paradox accounted for the
diabetes disparity, the mortality health advantages may be even wider.

At the end of these analyses, these results set up the justification for additional
analyses. First, replicating these analyses with a study that includes measures of diet,
would allow for further insight into the association between acculturation and diabetes.
This project was only able to measure acculturation with nativity, duration, and language,
but the inclusion of culturally-salient diet questions may reveal more about its role. Also,
as diabetes as a cause of death is increasing, an investigation of the social determinants of
health associated with diabetes-specific mortality rates in the Latino population will
demonstrate how this disparity is reflected in the final stages of life. Also, longitudinal
studies are needed to gather evidence from which more causal conclusions can be drawn.
The puzzle of the diabetes disparity needs to be answered as the consequences are so
severe. However, as type 2 diabetes has great potential to be prevented and managed
well, there is great promise that investigations of the social determinants related to the

diabetes disparity can lead to improvements in longevity and quality of life.
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Table 1.1: Summary Statiztics for adults over 18 vears old, 2006-11 National Health Interview Survey (IHIS)

Full Sampls Non-Latinos Latinos
Vartable %
Latino 11.2% 0.0%% 100 0%
Dhabetes 8.5% B4% 9.2%
Ape (years) 475 487 41.6
Sex (Female) 53.7% 54.0% 51.8%
BMI (kg/m™2) 271 271 178
People in Howsehold (count) 24 23 3l
Face
White §2.2% 81.0% 91.6%
Afnecan-Amencan 12.6% 13.7% 3.9%
Asian 3.9% 4.2% 1.5%
Mative Amenican 1.0% 0.8% 2.4%
FRace other 0.4% 0.3% 0.6%
Smoking
Smokes 20.6% 21.4% 14.8%
Crut 22.8% 3. 15.5%
Mever smoked 56.4% 54.T% 69 5%
Unknown 0.2% 0.2% 0.2%
Education
<HS 14.3% 11.6% 35.6%
High School Diploma 24.1% 24.3% 22.3%
GED 2.8% 2.58% 3.1%
Some College 20.1% 20.6% 16.0%
AN 10.3% 10.6% 7.9%
BA 18.3% 19.3% 10.0%
Grad Degree 9.7% 10.4% 4.1%
Unknown 0.5% 0.4% 0.9%
Household Income
<FPL 13.1% 11.9%% 22.3%
10:0%-199% FPL 15.6% 14.6% 23.6%
200%-399% FPL 25.7% 35.8% 24.6%
=400% FPL 32.3% 34.2% 16.9%
Unknown 13 4% 13.5% 12.6%
Health Inzurance
Coversd 84.0% 86.4% 64.8%
Mot Covered 15.7% 13.3% 34.8%
Unknown 0.3% 0.3% 0.4%
Mantal Status
Mamed-present 44 2% 44 1% 45.5%
Mamed-absent 1.4% 1.2% 2.9%
Widowed 9.7% 10.2% 5.2%
Divorced 15.0% 15.4% 11.59%
Separated 3.1% 2.8% 5.7%
Never mamed 26.2% 35.9% 28.5%

Unknown 0.3% 0.3% 0.2%
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Table 1.2: Summary Statiztics for adults over 18 years old, 2006-11 Natonal Health Interview Survey (IHIS)

Full Sampls Non-Latinos Latinos
WVanable &
Years m United States
Always m U5 85.0% 91 5% 42.2%
<1 year 0.2% 0.1% 0.5%
1 to 5 vears 1.4% 0.9% 4.7%
5 to 10 years 2.0% 1.1% 9.2%
10 to 15 years 1.9% 1.1% 8.9%
= 15 vears 8.4% 5.2% 33.6%
Unknown 0.2% 0.1% 0.5%
Language of Interview
English 95 7% 99 5% 65.3%
Spamsh 2.4% 0.0% 21.6%
English & Spamish 1.5% 0.0% 13.0%
(Other Language 0.4% 0.4% 0.1%
Unknown 0.0% 0.0 0.0%
Latino Onzmn
Hon-Latmo 88 8% 100.0% 0.0%
Mexican 6.6% 0.0%% 39.3%
Puerto Rican 1.3% 0.0% 11.2%
Cuban 0.5% 0.0% 4.6%
Dommican 0.4% 0.0%% 3.5%
Other Central’5. Amencan 1.8% 0.0%% 16.2%
Multiple Latino Onigins 0.6% 0.0% 5.3%
Fegion
Mortheast 173% 17. % 14 8%
Morth Central/ Midwest 24 5% 26.4% 9.3%
South 36.5% 36.5% 37.0%
West 21.6% 19 4% 39.0%
Tear
2008 16.8% 16.9% 16.2%
2007 16.4% 16.4% 15.8%
2008 15.8% 15.9% 15.2%
2009 17.0% 17.0% 17.3%
2010 16.4% 16.3% 16.9%
2011 17.6% 17 5% 18.6%

Observations (u) 141,681 116,536 25,123
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Tahle 5.1: Full Logistic Regression AModel Eesults, Full, Non-Latine, & Latine $amples

Full MNon-
Model Sample Latinos Latinos
Variable {oputted) Dizbetes Dhiabates Dhabetas
Latino 1. 42 T7g%**
(0.1496)
Age 1.1973%*%% ] 1RE0**+ ] 345]%+*
(0.0071) {0.0079) {0.0171)
Agetl 0.99gg*+* [ og900**+ ([ OURG***
(0.0000) {00001 {0.0001)
Female DB108*** ([ 7927+*%+ 0.9613
(00184 ({D.0190) {0.0533)
Eace {white)
African-American 1.5264%%% ] 54]18%%+ 1.1328
(00440, (004713 (0.1625)
Asian 1.7568%++ ] BR55%++ 0.6723
(0.1070) (012007 {0.1682)
Mative Amerncan 16620%** 7 D5E4*++ 0.7884
(0.2065) (D_2685) (0.1327)
Face other 0.9579 0.8226 1.3512
(0.17200 ({D.1769) (0.4723)
BAII 1.12]2%%% ] 1236%%* ] 103F2%+**
(00024 {D.0028) {0.0054)
Smoking Status (Smaolkes)
Chaat Smokmg L.O794* 1.0795% 1.0851
(0.0393) {00417 (0.1000)
Mever Smoked 0.9285* 09329 0.8764
(0.0309) {0.0344) (0.0733)
Unknown 14173 1.4521 1.1875
(0.3248) (0.3593) (0.8166)
Education (<HS)
High School Diploma QE450%** [ E53(*** [ BO45%*
(00285 {0.0327) (0.05986)
GED 0.9949 1.0546 0.6159%*
(0.0653) {D.076T) (0.0988)
Some College 0.8234*x*+ [ R123**+ 0.9970
(00319 {0.0344) (0.0924)
Al DE13g*** [ ER1]15%%+ 0.8507
(0.0376) (D.0403) (0.1039)
BA D6431%%*¥ [ R51I1**%+ [ 5278%+**
(0.0275) {0.0303) (0.0663)
Graduate Degrea D65T4**++ [ AHTI**+ 06864
(00331 {0.0365) {0,117
Unknown 08322 0.7948 0.9908
0.1177 ({0.1251) (0.2802)
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Tahble 5.2: Full, Non-Lating, & Latino Sample Eezults

Full Homn-
Model Sample Latinos Latmaos
Varable (omitted) Dhabetes Dhabetes Dhabetes
Income-FPL
100%-199%: FPL D.BRI7** 09189 0.757]%%*
(0.0373) (0.0452) (0.0593)
200%-399% FPL 0.7325%*x [ T7516%** ([ HEITEEF
(0.0307) (0.0348) (0.05500
=400% FPL 057Ts** [ 5946*+% ([ S095%++
(0.0283) (0.0327) (0.0548)
Unknown D69THEFE [ TI0E**% ([ AESIFF

(00334 (0.038%) (0.0645)

Health Insurance {covered)

Mot Coverad 07011*** [7119%+% [ GR053+#
(0.0284) (0.0342) (0.0542)

Unknown 06104 0.6726 0.3341
(0.2236) {0.2695) (0.2183)

People in Househaold 1.0223 1.0235 1.014%

(0.0117)  (D.0142)  (0.0199)

MMarital Status (married-

present)

Mamed-absent 1.0654 1.0400 1.1403
(0.0998) (0.1129) (0.2317)

Widowed 10175 1.0167 1.0203
(00407 (0.0440) (0.10446)

Drvorced 0.9926 08917 0.9704
(0.0356) (D.0395) (0.0%13)

Separated 1.1133 1.1532# 0.9136
(0.0706) (0.082&) (0.0998)

Hever mamed 1.0233 1.0025 1.1442
(0.0422) (00471} (0.1019%)

Unknown D.4794%* [ 4366%% 03620

(0.1199) (0.1323)  (0.2009)

Years in US (Ahvays)

=1 year 0.7249 1.1573
(0.4557) (0.7263)
1 to 5 vears 0.9548 0.9905 0.8470
(0.1853)  (D2731)  (0.1997)
5 to 10 years 0.9703 1.1472 0.7610
0.1215)  (0175%)  (0.1550)
10 to 15 years 0.8739 0.9065 0.7906
(0.0890)  (D.1356)  (0D.1219)
= 15 years 1.1711#++ 12018+#* 10113
(0.0491)  (D059T)  (0D.0774)
Unknown 0.8028 0.8956 0.6483

(0.2097) (034023 (0.2445)
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Tahble 5.3: Full, Non-Latine, & Latino Sample Kesults

Full Non-
Model Sample Latimos Latmos
Vanable (omutted) Dizbeates Diabetes Dhabetes
Language of Interview
{Englizh)
Spanish 0.9913 03285 1.0&840
(00729 (0.2741) (0.0836)
Enghsh & Spamizh 1.1398 04932 1.2353%
(0.0962) (0.3790) (0.1143)
Oiher Lanpuage 1.0716 10118 26952
(0.1640) {0.1602) (2.2764)
Unknown 0.2943 0.8743
(0.3131) (1.0622
Latine Origin (Non-Latino)
Mexican 1.0774 1.1530
(0.1189) (0.1311)
Puerto Facan 1.1177 1.1111
(0.1460) (0.1513)
Cuban 0.7102* 07539
(0.1137) (0.1307)
Domumiean 052583 0.9020
(0.1687) (0.1883)
Other Central’S. Amencan 0.7141% 0.7668
(0.1033) (0.1176)
Region (Northeast)
Horth Central Midweast LI722%%%x ] ]744%#= 1.2509
(0.0483) (0.050&) (0.2027)
South 12508%** ] 2p56%++ 1.0804
(0.0479) (0.0513) (0.131%)
West L.Og02#* 1.0986* 097735
(0.0473) (0.0512) (0.1227)
Year (2006)
2007 1.0020 0.9713 1.2865%
(0.0436) (0.0464) (0.1333)
2008 1.0245 10128 1.1448
(0.0455) (0.0488) (0.12534)
2009 1.0865 1.0774 1.2079
(0.0504) (0.0541) (0.1163)
2010 1.1153%=* 1.1014% 1.2515%=
(0.0463) (0.0499) (0.1167)
2011 1.0586 1.0414 12530+
(0.0414) (00442} (0.1138)
Constant 0.0000=**  0.0000*** (.O0Q0F**

(0.0000)  (0.0000)  (0.0000)
Observations 141681 116357 25125
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Table &: Dazaca-Bhinder Decomposition of Latine Diabetes Dizparity, BAI Example

VARIABLES Whole Sample  AzeGroupl  Age Group 2 Age Group 3
Latino 0.0817™ 00174 01012 026337
Mon-Latino 0.0845™ 0.0150™ 0.0645™ 016827
Dhffarence 0.0072™ 00023 0o3aeT 0.0a51™
Explained by BMI 0.0051™ 0.0015™ 0.0044™ 00110
Unexplained by BRI 00021 0.0003 0.0324™ 008417

Ohbzervations 141 681 48200 48 267 45214
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Table 7: Oazaca-Bhnder Decomposition of Latine Diabetes Disparity, Age & Bace Example

VABRIABLES Whole Sample  ApeGroupl Age Group? Age Group 3
Lating 00917 0LoL74™ 0.1012™ 02633
Mon-Latino 0.0845™ 00150 006457 01682
Difference o.og72™ 0.0023 00367 00931
Explained Dhifference (%a) ~400™ -13.04 -15 897 SET
Unexplained Diff. (%) 500" 113.04 125897 10967
%o Ya %a %o
Age B6.117" -1533.33 6526™" 23 83™
Faca
African Amenican 16.32°" 213333 41.05™ B5.87T
Asian 1.04™ -66.67 2.11 543"
Hative American -3.13™ -466.67 -9.47™ S1413™
Race (Other) 0.0 0.0 0.00 -1.09
Observations (n) 141 581 48200 48 267 45214
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Table 8: Oaxaca-Blinder Decomposition of Latine Diabetes Disparity, Age & Race, (Absolute Value %)

VARIABLES Whole Sample AgeGroupl  AgeGroup 2  Age Group 3
Latino 00917 0.0174™ 0.1012™ 0.2633™"
MNon-Latino 0.0845™ 00150 00645 0.1682™"
Dnfferenca 0.0072™ 0.0023 0.0367 0.0951™
Explained Difference (%) -400™ -13.04 -25.897 267
Unexplained Dnff. (%) 300 113.04 125.89™ 109,67
*ABS *ABS “ABS % ABS
Age BO_78™ 36.51 35367 17.65™"
Race
African American 15.31™" 50.79 34.82™ 66.39™"
Asian 098” 1.59 1.79 420"
Wative Amencan 2493 11.11 B.04™ 10.92™"
Race (Other) 000 0.00 0.00 0.84™

Obzervations (o) 141,681 48200 48,267 45214
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Table 10: Oaxaca-Blinder Decomposition of Latine Diabetes Dizparity, Full Madel, by Groups

VARIABLES Whole Sample AgeGroup ] AgeGroup2  Age Group 3
Latino 0.0917 0.0176 0.101= 0.2633
Non-Latino 0.0846 0.0152 00646 0.1682
Difference 0.0071 0.0024 0.0363 0.0%51
Explained difference 00057 0.0023 0.0360™ 0.0893™
Unexplained difference 0.0015" 0.0001 00008 0.0058"
Explained by Vanable Group E E E E
Individual Characteriztics
Age -0.0270 0.0010 -0.0071 -0.0036
Sex 0.0003 -0.0001 0.0001 0.0004
Face -0.0037 00007 -0.0033 -0.0053
BMI 0.0061 0.001% 0.0062 00134
Smoldnz -0.0018 0.0000 -0.0014 -0.0017
Subtotal -0.0261 0.0021 -0.0055 0.0033
Social Ineguality
Education 0.0055 0.0017 0.0072 00121
Ineome 0.0022 0.0007 0.0093 0.011=
Health Ins. Coverage -0.00£0 -0.0013 ~0.004% -0.0048
Subtotal 00027 0.0011 0.0116 00138
Social Ties
Mumber in Househaold -0.0005 -0.0007 -0.0003 D.00869
Mantal Status 0.0007 0.0002 -0.0001 0.001
Subtotal 0.0002 -0.0005 -0.0004 00079
Acculturation {zubtetal)
Length of time in country 00022 -0.001 0.0025 00148
Lanzuzge 0.0026 0.0011 0.0013 0.0006
Subtotal 0.0048 0.0001 0.0037 00154
Latimo Origin (subtotal)
MAexican 0.0171 0.0022 0.0198 00335
Puerto Rican 0.0037 0.0000 0.0043 00106
Cuban -0.0002 0.0001 0.0004 -0.0009
Diominican 0.0007 0.0001 0.0007 0.0014
Other C./5. Amencan 0.0002 -0.001& 0.001& -0.0001
Subtotal 0.0215 0.0008 0.0168 00445
Controls (subtotal)
Fegion -0.0005 -0.000% -0.0003 -0.0012
Survey Year 0.0000 0.0000 0.0001 0.0004
Subtotal -0.0005 -0.000% ~0.0002 -0.0008
Obzervations 141,681 48198 48266 45213

Fesults m bold are stahistically
significant at least at the (.05 level.




Table 11: Oaxaca-Blinder Decomposition of Latine Diabetes Dizparity,
Eaw results as %
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Full AModel, by Groups

VARIABLES Whole Sample AgeGroupl AgeGroup? Age Group 3
Latino 0.0917 0.0176 0.101% 0.2633
Nop-Latine 0.0846 0.01=2 0.0646 0.1632
Difference 0.0071 0.0024 0.0368 00951
Explained difference (%0) §0.28 95.83 97.83 93.90
Unexplained difference (%) I1.13 417 217 6.110
Explained by Vanable Group E E E E
Individual Characteristics
Age -473.68 43.48 -19.72 -4.03
Sex 3.26 -4.33 0.28 0.45
Race -64.91 -30.43 -9.17 -5.94
BAMI 107.02 82.61 17.22 15.01
Smoldng -31.58 0.04 -1.89 -1.90
Subtotal -457.89 91.30 -15.18 3.70
Social Inequaklity
Education 96,49 73.91 0 13.55
Income 91.13 30.43 1583 12.38
Health Ins. Coverage -§7.72 -26.52 -13.61 -5.38
Subtotal 10000 47.83 3222 2L.05
Social Ties
Mumber in Houszehold -8.77 -30.43 -0.83 7.73
Mantal Status 1318 8.70 -0.28 1.12
Subtotal 351 -21.74 -1.11 8.85
Acculturation {zubtotal)
Length of time in country 33.60 4348 5.94 16.57
Language 45.61 47.82 4.17 0.&7
Subtotal §4.21 4335 10.28 17.25
Latmmo Origin (subtotal)
Mexican 300,00 95.65 2200 3751
Puerto Rican 64.91 0.00 11.94 11.87
Cuban -3.51 435 1.11 -1.01
Dominican 12.28 435 1.94 1.56
Oiher C/5. Amenican 3.51 -69.57 4.44 -0.11
Subtotal 377.19 34.78 T4.44 49,83
Controls (subtotal)
Region -8.77 -39.13 -0.33 -1.34
Survey Year 0.00 00000 0.28 0.45
Subtotal -3.77 -39.13 056 -0.90
Obzervations 141,681 48,198 48.266 45,213

Eesults m bold are stafiztically

significant at least at the (.05 level.
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Table 12: Oaxaca-Blinder Decomposition of Latine DMabetes Dizparity, Full Aodel, by Group:
Adjusted % (ABS) (semi-condenzed version)

VARIABLES Whole Sample AgeGroupl AgeGroup?2 Age Group 3
Latino 0.0917 0.0176 0.101= 0.1633
Non-Latine 0.0846 0.0152 0.0646 0.1632
Difference 0.0071 0.0024 0.0365 0.08=1
Explained difference (%) §0.15 05 83 9783 LR
Unexplained difference (%) 21.13 4.17 217 .10
Explained by Vanable Group E (%) E (%&) E (%o} E (%a)
Individual Characteriztics
Age 18.72 .46 549 1.6l
Sex 0.32 0.55 0.12 0.29
Race 5.21 T.10 4.90 515
BMI 6,49 10.38 T.42 9.72
Smoling 1.91 0.0:0 1.67 1.31
Subtotal 42165 13,49 2260 19.08
Social Inegquaklicy
Education 6,06 10,38 8.35 9.06
Income 7.23 9.29 1567 §.92
Health Ins. Coveraze 532 T.10 £.836 3.48
Subtotal 18.61 16.77 30.38 1146
Social Ties
Number in Household 0.53 3583 0.36 .00
Mantal Stamus 1.38 219 0.60 1.74
Subtotal 1.91 6.02 0.06 6.74
Aceulturation (subtotal)
Length of time in country 713 9.84 622 11.02
Lanzuage .77 7.10 1.79 247
Subtotal 10,00 16.94 £.01 13.49
Latinoe Origin (subtotal)
AMexican 18.19 12.02 1168 14.29
Puerts Rican 393 0.00 £.14 7.67
Cuban 021 0.55 048 0.65
Dominican 0.74 0.55 0.54 1.02
Orther C./5. Amenican 0.21 8.74 1.91 0.07
Subtotal 2330 21.86 3206 33.72
Controls (subtotal)
Eegion 3.5 482 £.62 522
Survey Year 0.00 0.00 0.36 0.29
Subtotal 3.51 492 .08 5.51
Observations 141 681 48 198 48,266 45213

Fesults m bold are statstically
sigmificant at least at the (.05 lavel.
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Table 13: Oaxaca-Blinder Decomposition of Latine DHabetes Dizparity, Full AModel (condensed version)

AgeGroup ]l  Age Group? Age Group 3
VARIABLES Whole Sample 18-37 38-56 57+
Latino 0.0917 00178 0.1015 02633
Non-Latine 0.0846 00152 00646 0.1682
Dhfference 0.0071 0.0024 0.0368 0.0951
Explained difference (%) 80.28 9583 9783 9390
Unexplained difference (%) 21.13 4.17 2.17 610
% Explamed by Varable Group Y %o %o %a
Individual Characteristics -0.0261 0.0021 -0.00ES 00033
Social Inequality 0.0027 0.0011 0.0116 00138
Social Ties 0.0002 -0.0005 -0.0004 0007
Acculturation 0.0043 0.0001 0.0037 00154
Latino Onigin 0.0215 0.0008 0.026% 00445
Controls -0.000s -0.000% 00002 00008
(bservations 141,681 48198 48 266 45213

Fesults n bold are statistically significant at least at the 0.05 level
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Table 14: Oaxaca-Blinder Decomposition of Latine Diabetes Disparity, Full AModel, Kaw % (Condenzed)
AgeGroup |  Age Group 2  Age Group 3

WVARIABLES Whale Sample 18-37 38-56 57+
Latino 0.0817 00175 0.1015 0.2633
HNon-Lating 0.0846 00152 0.0546 0.1682
Dhfference 0.0071 0.0024 0.0368 0.05851
Explained diffarence (%) 80.28 95.83 9783 2390
Unexplained difference (%) 21.13 4.17 2.17 6.10
% Explained by Vanable Group Ye ¥o k] *a
Indridual Charactenisties -457.59 91.30 -15.18 .70
Social Inequality 100,00 47.53 3122 11.05
Social Ties 3.51 -21.74 -1.11 8.85
Acculturation §4.21 4.33 1028 17.25
Latine Ongzin 377.1% 34.78 7444 45.83
Controls -3.77 -38.13 -0.56 -0.%0
Observations 141.681 48,198 48,266 45,213

Besults mn bold are statistically significant at least at the 0.05 level
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Table 15: Oaxaca-Blinder Decomposition of Latine Diabete: Dizparity, Full Aodel
Abszolute Value % (Condenszed)

VARIABLES Whole Sample  Age Group 1 Age Group 2 Age Group 3
Lating 0.0917 0.0176 0.1015 0.2633
HNon-Latino 0.0844 0.0152 0.0646 0.1682
Dnfference 0.0071 0.0024 0.0368 0.0951
Explained difference (o) 8028 9583 9783 9390
Unexplained difference (%) 21.13 4.17 2.17 6.10
% Explained by Variable

Group *ABS Yo ABS 1RABS *ABS
Individual Characteristies 4265 2350 2261 19.07
Social Inequality 18.62 2678 30.38 2144
Socal Ties 191 6.01 096 6.74
Acculturation 10.00 1694 8.01 13 45
Latino Origin 2330 2136 3206 33.72
Controls 3.51 452 598 5.51
Observations (n) 141 6581 458,158 48266 45213

Fasults in bold are statistieally sipnificant at least at the 0.05 level
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Figure 1: Overarching Research Question—How does being Latino relate to Self-Reported
Diabetes?
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Figure 2: Theoretical Framework
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Figure 3: Theoretical Framework with Measures
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Figure 4: Theoretical Framework with Logistic Regression Results (Significant results in
bold)
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Figure 5: Oaxaca Decomposition of Diabetes Difference, Proportion Explained &
Unexplained (Age & Race Only)

Figure 5: Oaxaca Decomposition: Diabetes Difference Proportion
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Figure 6: Oaxaca Decomposition of Diabetes Difference--Proportion Explained by Age &
Race Only
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Figure 7: Oaxaca Decomposition of Diabetes Difference—Proportion Explained by Age &
Race Only, Absolute Value Adjusted
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Figure 8: Oaxaca Decomposition of Diabetes Difference—Proportion Explained &
Unexplained, Full Model
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Figure 9: Oaxaca Decomposition of Diabetes Difference—Proportion Explained by
Variables, Full Model

Figure 9: Oaxaca Decomposition of Diabetes Difference--
Proportion Explained by Variables (Full Model)

800.00
600.00
400.00 I
200.00
. I ey
0.00 - —
-200.00
-400.00
-600.00
Whole Sample Age Group 1 Age Group 2 Age Group 3
B Individual Characteristics B Social Inequality m Social Ties

Acculturation M Latino Origin H Controls



193

Figure 10: Oaxaca Decomposition of Diabetes Difference—Proportion Explained by
Variables, Absolute Value Adjusted, Full Model
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Figure 11: Theoretical Framework with Oaxaca-Blinder Decomposition Results (Full Model)
(Significant Variables listed in bold)
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