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The purpose of this study is to describe the epidemiology of diabetes, diabetes 

complications and their consequences over an 11-year period in Mexican-American 
elders. Design: This is an 11-year prospective cohort study (1993-1994 to 2004-2005).  
Setting: This study was conducted among residents of five southwestern states: Texas, 
New Mexico, Colorado, Arizona, and California.  Participants:  This is a population-
based sample of 3050 non-institutionalized Mexican American men and women aged 65 
or older from the Hispanic Established Population for Epidemiologic Studies of the 
Elderly (H EPESE).  Measures: A number of measures were developed that include 
socio demographic indicators; categories of health behaviors; and self-reports of diabetes, 
diabetes complications, functional disability, medical conditions, health service 
utilization, and depressive symptoms.  Self-reported heart attack, self-reported stroke, 
mortality, and HbA1c measure were used as independent variables over the 11-year 
period.  Results: 1) The estimated prevalence of diabetes was 22%. 2) The estimated 
prevalence of diabetic complications was 60% (retinopathy: 38%, nephropathy: 14%, 
peripheral vascular disease: 40%, and amputations: 8%). 3) Self-reported heart attack and 
self-reported stroke are significantly associated with diabetes at 7-year follow-up. 4) At 
7-year follow-up, heart attack accounted for 45% of deaths in diabetics.  5) At 11-year 
follow-up, glycemic control was associated with low education, duration of disease, and 
severity of disease.  Conclusions:  These findings suggest that Mexican American elders 
with diabetes are at high risk of developing diabetes complications, primarily heart 
attack, stroke, and premature mortality. It is important to promote educational programs 
aimed at developing healthy lifestyle changes beginning in early adulthood as a 
preventive measure to delay the onset of disease in this high risk population.
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MAJOR SECTION:   

Chapter 1:  Specific Aims 

The purpose of this study is to describe the epidemiology of diabetes, diabetes 

complications and their consequences in Mexican-American elders from the Hispanic 

Established Populations Epidemiologic Study of the Elderly (Hispanic EPESE).  Diabetes 

will be discussed in terms of self-reported physician diagnosed diabetes, diabetes 

complications in terms of self-reported problems with the eyes (retinopathy); self-

reported problems with the kidney (nephropathy); self-reported problems with circulation 

in legs or arms (peripheral vascular disease); and self-reported loss of limb by amputation 

as a result of diabetes.  Consequences of diabetes will be discussed on terms of self-

reported physician diagnosis of heart attack and stroke.  Mortality will be discussed in 

terms of information gathered from interviews with proxy-respondents or a search 

performed by either the Epidemiology Resources, Inc. (ERI) or by the National Death 

Index (NDI). 

The primary aim is to examine the prevalence and correlates of diabetes among 

Mexican American elders.  The primary aim has two hypotheses.  Hypothesis 1.a. posits 

that female elders have greater prevalence of diabetes compared to male elders.  

Hypothesis 1.b. posits that poor socioeconomic status measured by low education level 

and low household income will be associated with diabetes.   

The secondary aim is to examine the prevalence and correlates of diabetic 

complications (retinopathy, nephropathy, peripheral vascular disease, and amputations) 

among Mexican American elders.  The secondary aim has two hypotheses.  Hypothesis 

2.a posits that age will be associated with more diabetic complications.  Hypothesis 2.b. 

posits that length of the disease will be associated with more diabetic complications.   
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The third aim is to examine the association between diabetes and 7-year incidence 

of cardiovascular disease (heart attack and stroke) among Mexican Americans elders.  

The third aim has two hypotheses.  Hypothesis 3.a. posits that Mexican American elders 

with diabetes experience high incidence of heart attack compared to Mexican American 

elders without diabetes.  Hypothesis 3.b. posits that Mexican American elders with 

diabetes experience high incidence of stroke compared to Mexican American elders 

without diabetes.   

The fourth aim is to examine the association between diabetes and 7-year 

mortality among Mexican American elders.  It is hypothesized that among diabetics, high 

number of diabetic complications will be associated with an increased risk of mortality. 

The fifth aim is to examine the factors associated with glycemic control (HbA1c 

measure).  It is hypothesized that poor glycemic control will be associated with severity 

of the disease. 

Data employed are from the Hispanic EPESE, a study in compliance with the 

requirements of the University of Texas Medical Branch (UTMB) Institutional Review 

Board/Human Subjects Research Committee.  The Hispanic EPESE is an ongoing 

National Institute on Aging (NIA) funded community-based study that provides basic 

information on the health status and health care needs of 3050 Mexican Americans aged 

65 and older.  The Hispanic EPESE, modeled after previous Established Populations for 

Epidemiological Study of the Elderly studies conducted in New Haven, East Boston, 

North Carolina, and rural Iowa, contains information on 3050 older Mexican Americans 

from five Southwestern states (Arizona, California, Colorado, New Mexico, and Texas).  

SIGNIFICANCE OF RESEARCH 

Diabetes and its complications in aged Mexican Americans have significant long-

term health consequences with the potential for many chronic and disabling 
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complications.  The effect of diabetes and related complications on health outcomes has 

not been systematically examined in the Mexican American elder population, particularly 

for long-term follow-up and in combination with other risk factors.  Diabetes is the sixth 

leading cause of death in the United States, and complications such as retinopathy, 

kidney disease, and amputations cause a huge burden to the national care system.  The 

life expectancy for persons with diabetes is approximately 15 years less than those who 

do not have diabetes (1).  Amputations, nephropathies, blindness, and other 

complications affect diabetics severely and cause devastating disability.  Diabetes is a 

treatable disease and most complications are preventable.   

Findings from the proposed study will provide an understanding of the impact of 

diabetes, complications such as retinopathy, nephropathy, peripheral vascular disease, 

and amputations, and their consequences such as heart attack and stroke in an aged 

Mexican American population over a 7-year follow-up.  These findings will be very 

interesting because the uniqueness of a Hispanic sub sample population, the age group of 

the population studied, and the number of years that this population was followed up.   

The findings will serve as a base to future studies of diabetes in Mexican American 

elders, as well as studies of other Hispanic subgroups.    

This research study is important because the information obtained will improve 

understanding of this major public health problem.  The study has implications for young 

Mexican Americans with diabetes in terms of educating them about lifestyle changes and 

about control of the disease and prevention of its complications.  This type of research is 

needed to understand the contribution of risk factors to intervene in reducing diabetes 

complications and mortality to avoid the burden of disease and inequalities in health, as 

evidenced by the gaps in the severity of the disease that affect this segment of the 

population.   
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Furthermore, this study will help us to understand the severity of this disease and 

how complications and other related factors affect function and mortality.  We will learn 

how glycemic control will contribute to decrease and delay the onset of complications.      

The United States is aging on par with other developed and industrialized 

countries.  The Hispanic population living in the United States is increasing dramatically 

and diabetes may reach an epidemic proportion that must be addressed.  We have to 

know more about diabetes in Mexican American and other Hispanic subgroups affected 

with the disease to better develop new preventive measures, to promote education, and to 

affect lifestyle changes.   

Finally, the Hispanic EPESE is a unique data source that is representative of over 

500,000 elderly Mexican Americans in the Southwest United States (2).  It is comparable 

to the other EPESE surveys; therefore, this study can provide the potential for ancillary 

studies such as the “Hispanic Paradox” to understand the health advantage of Mexican 

Americans relative to Whites or other minorities groups, despite the fact that many of 

them live in relatively poor social or economic conditions (3). 
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CHAPTER 2: BACKGROUND 

Chapter 2 is organized into 3 sections.  The first section is an overview of issues 

related to aging in the United States as well as issues relevant to Mexican Americans.  

The second section presents an overview of diabetes, including definition, types, genetic 

predisposition, access and barriers, prevalence, incidence, and risk factors.  The third 

section is an overview of complications, consequences, treatment and prevention.  

In 2003, nearly 36 million people were 65 and older in the United States (U.S.), 

accounting for more than 12% of the total population (4).  The U.S. older population 

grew rapidly for most of the 20th century, from 3.1 million in 1900 to 36 million in 2003 

(4).  By 2000, life expectancy reached a high of 76.9 years.  According to U.S. Census 

Bureau projections, a substantial increase in the number of older people will occur during 

the 2010 to 2030 period, after the first Baby Boomers begin turning 65 in 2011 (4).  By 

2030, the older population is projected to be twice as large as in 2000, growing from 35 

million to 72 million and representing nearly 20% of the total U.S. population at the latter 

date.  As in most countries of the world, older women outnumber older men in U.S., with 

the excess being more pronounced at older ages (4).     

Projections indicate that by 2030, the composition of the older population will be 

more diverse: 72% will be non-Hispanic White, 11% Hispanic, 10% Black, and 5% 

Asian.  The older Hispanic population is projected to grow rapidly, from just over 2 

million in 2003 to nearly 8 million in 2030.  The older Hispanic population is projected to 

surpass the older Black population by 2030 (4).   

People in the U.S. are living longer and healthier lives than ever before.  

However, about 80% of seniors have at least one chronic health condition and 50% have 

at least two.  Arthritis, hypertension, heart disease, diabetes, and respiratory disorders are 
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some of the leading causes of activity limitations among older people (4).   Diabetes also 

affects the health of older people and limits their ability to perform activities.  Among 

people 65 and older in 1999-2000, 15.1% of men and 13.0% of women reported having 

diabetes (4). 

Death rates for Americans have decreased over the past century.  In 2000, about 

three-quarters of the 2.4 million deaths in the United States (1.8 million) occurred to 

people aged 65 and older.  Heart disease, malignant neoplasms (cancer), and 

cerebrovascular diseases (stroke) continue to be the leading causes of death among older 

Americans (4).   

OVERVIEW OF THE KNOWLEDGE ON THE HEALTH OF MEXICAN AMERICAN 
ELDERLY 

The population of Hispanics in the United States has increased dramatically and is 

already the largest minority group in the United States (5).  The Hispanic population of 

the United States was estimated to be 37.4 million in 2002, representing 13.3% of the 

total population.  Approximately two-thirds (66.9%) were of Mexican origin, 14.3% were 

Central and South American, 8.6% were Puerto Rican, 3.7% were Cuban, and the 

remaining 6.5% were of other Hispanic origin (6).   The three major subgroups that make 

up the Hispanic population are Mexican Americans, Puerto Ricans, and Cubans (7).  

While only 5.5% of Mexican Americans are 65 or older, their number and proportions are 

expected to grow rapidly in the near future.  

Hispanics are a diverse group of people of Spanish descent whose ancestors have 

lived in North America since the 1400s or who have immigrated more recently from 

Cuba, Puerto Rico, Mexico, and Central and South America (8, 9).  Hispanics are more 

likely than non-Hispanic Whites to be under age 18, are more geographically 

concentrated, live in central cities of metropolitan areas, tend to have larger family 

households, are less likely to have graduated from high school, are more likely to be 
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unemployed, to work in service occupations, to be operators or laborers, to have low 

incomes, and to live in poverty than the general population (6).  

In the mid-1980s, the literature began identifying the existence of an 

“epidemiologic paradox” with respect to the health and mortality of the Mexican 

American population, whereby the socioeconomic profile of the population was similar to 

that of African Americans, but their health profile, especially with respect to mortality, 

was closer to that of the more advantaged non-Hispanic White population (3, 10, 11).  

This potential advantage was supported by data from the National Longitudinal Mortality 

Study (12) and by the linked data from the National Health Interview Survey-Multiple 

Cause of Death (13) which showed the advantage of lower overall mortality and 

mortality from cardiovascular disease and cancer despite high socioeconomic risk 

profiles. 

Hispanic elderly suffer from a wide range of chronic diseases and disabilities (14-

16).  Diabetes has been recognized as a significant threat to the health and economic well 

being of the growing Hispanic population in the United States (17).  Mexican Americans, 

the largest Hispanic subgroup, are over twice as likely to have diabetes as non-Hispanic 

Whites of similar age (18).   

DIABETES  

Diabetes mellitus is a disease characterized by high levels of blood glucose 

resulting from defects in insulin production, insulin action, or both (18).  Insulin is a 

hormone that is needed to convert sugar, starches and other food into energy needed for 

daily life. The cause of diabetes continues to be a mystery, although both genetics and 

environmental factors such as obesity and lack of exercise appear to play roles (19).  

Diabetes is a chronic illness that requires continuing medical care and patient self-

7 



management to prevent acute complications and to reduce the risk of long-term 

complications (20). 

In order to determine whether or not a patient has pre-diabetes or diabetes, health 

care providers conduct a Fasting Plasma Glucose Test (FPG) or an Oral Glucose 

Tolerance Test (OGTT).  Either test can be used to diagnose pre-diabetes or diabetes. The 

American Diabetes Association (ADA) recommends the FPG because it is easier, faster, 

and less expensive to perform.  The FPG test is a simple blood draw performed after an 8 

hour fast. With the FPG test, a fasting blood glucose level between 100 and 125 mg/dl 

signals pre-diabetes.  A person with a fasting blood glucose level of 126 mg/dl or higher 

has diabetes.  In the OGTT test, a person's blood glucose level is measured after a fast 

and two hours after drinking a glucose-rich beverage.  If the two-hour blood glucose level 

is between 140 and 199 mg/dl, the person tested has pre-diabetes. If the two-hour blood 

glucose level is at 200 mg/dl or higher, the person tested has diabetes (19). 

TYPES OF DIABETES 

Type 1 diabetes was previously called insulin-dependent diabetes mellitus 

(IDDM) or juvenile-onset diabetes.  Type 1 diabetes develops when the body’s immune 

system destroys pancreatic beta cells, the only cells in the body that make the hormone 

insulin that regulates blood glucose.  This form of diabetes usually strikes children and 

young adults, although disease onset can occur at any age.  Type 1 diabetes accounts for 

5% to 10% of all diagnosed cases of diabetes.  Risk factors for Type 1 diabetes may 

include autoimmune, genetic, and environment factors (18, 19). 

Type 2 diabetes was previously called non-insulin-dependent diabetes mellitus 

(NIDDM) or adult-onset diabetes.  Type 2 diabetes accounts for about 90% to 95% of all 

diagnosed cases of diabetes.  It usually begins as insulin resistance, a disorder in which 

the cells do not use insulin properly.  As the need for insulin rises, the pancreas gradually 
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loses its ability to produce insulin.  Type 2 diabetes is associated with older age, obesity, 

family history of diabetes, history of gestational diabetes, impaired glucose metabolism, 

physical inactivity, and race/ethnicity (18, 19).  

Gestational diabetes is a form of glucose intolerance that is diagnosed in some 

women during pregnancy.  During pregnancy, gestational diabetes requires treatment to 

normalize maternal blood glucose levels to avoid complications in the infant.  After 

pregnancy, 5% to 10% of women with gestational diabetes are found to have Type 2 

diabetes.  Women who have had gestational diabetes have a 20% to 50% chance of 

developing diabetes in the next 5-10 years (18, 19). 

 Pre-diabetes is a condition that occurs when a person's blood glucose levels are 

higher than normal but not high enough for a diagnosis of Type 2 diabetes. Some 54 

million Americans have pre-diabetes, in addition to the 20.8 million with diabetes (19).  

Other specific types of diabetes result from specific genetic conditions (such as 

maturity-onset diabetes of youth), surgery, drugs, malnutrition, infection, or other 

illnesses.  Such types of diabetes may account for 1% to 5% of all diagnosed cases of 

diabetes (18).   

GENETIC PREDISPOSITION  

Diabetes is a multifactorial disease in which environmental triggers interact with 

genetic variants in predisposition to the disease (21, 22).  According to this multifactorial 

model, predisposition to the disease could be determined by many different combinations 

of genetic variants (genotypes) and environmental factors (diet, exercise, and lifestyle) 

(22).  Many studies have been carried out to determine the genetic factors involved in 

Type 2 diabetes (22).  Both diabetes Type 1 and 2 show a familial predisposition, which 

is a strong indication for the involvement of genes in people’s susceptibility to the disease 

(22).  There is compelling evidence that genetic factors make a major contribution to the 
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development of diabetes (23).  Although the exact nature of genetic susceptibility is not 

yet understood, research findings support an HLA link (24). Also, a high genetic 

evidence was found in the high prevalence of diabetes in the Pima Indian population (25). 

Many patients with a genetic predisposition to diabetes also have a predisposition to 

weight gain, and obesity is a strong risk factor for diabetes (26).  Also, it is particularly 

interesting to see that prevalence increases as ethnic groups migrate from lesser 

developed areas of the world to more urbanized or western regions (22).   

Hispanics are known to be a population derived from three primary sources: 

American Indians, European whites, and Africans (27, 28).  Because of a lack of a 

satisfactory genetic marker in Hispanics (29), the proportion of Native American genetic 

admixture provides an excellent proxy for genetic susceptibility to diabetes (30, 31).  

Assuming that Native Americans have an increased frequency of the diabetes gene, it is 

suggested that genetic susceptibility to diabetes is transmitted to Mestizo populations in 

proportion to their Native American ancestry (29, 32, 33).   

ACCESS AND BARRIERS FOR DIABETES 

Mexican Americans have been found to make less use of health care than non-

Hispanic Whites and Blacks (34, 35).  Previous research has identified various potential 

barriers which may impede Mexican Americans from obtaining medical care.  These 

barriers include, but are not limited to, language and cultural differences, lack of 

transportation, geographic inaccessibility, financial constraints such as the cost of health 

care and limited health insurance coverage, and isolation from the mainstream culture 

(36-40). 

This risk may stem, in part, from underutilization of screening services for the 

prevention and early detection of disease.  Mexican Americans, for example, are less 

likely than non-Hispanic Whites to have routine medical check-ups, dental and eye 
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examinations, prenatal care, and family planning (36, 41).   It is possible that accessibility 

and availability of care (cost, geographic location, hours of operation, etc.) are more 

closely related to utilization of services while cultural and linguistic aspects relate more 

to satisfaction with care, compliance with treatment and continuance of treatment. (34). 

Findings from the Hispanic Health and Nutrition Examination Survey (HHANES) 

conducted during 1982-4 reveal that Mexican Americans who are from low income 

groups, are of younger age, are less acculturated, lack health insurance coverage, have  

functional limitations, and have poorer perceived health status have reported more 

barriers to obtaining health care during their most recent medical encounter (34).  The 

same study revealed that 35% of the Mexican American population was uninsured, 

followed by 29% of Cubans and 22% of mainland Puerto Ricans.  It is uncertain whether  

increases in noncoverage among Hispanics are real and reflects changes over time, 

divergent sampling, and survey methods used, or whether the cultural and linguistic 

sensitivity of the HHANES resulted in findings of higher noncoverage among these 

population (35). 

Findings from the San Antonio Heart Study (42) reported that poor health 

insurance coverage in the outpatient setting correlates with higher rates of microvascular 

complications in Mexican American with diabetes. 

It is unfortunate that Mexican Americans with the highest need for health care 

tend to report the highest rates of encountering barriers which prevent them from 

obtaining needed care (34).  Also, the lower socioeconomic status of some elderly 

Hispanics may cause difficulties in purchasing medications and paying for premiums 

associated with Medicare, Part B (43).  However, older Hispanics may utilize informal 

health-care services such as curanderos in addition to their usual physician providers 

(43). 
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RISK FACTORS FOR DIABETES 

Several factors are known to be associated with a risk for diabetes.  Those factors 

can be nonmodifiable and modifiable factors.  Nonmodifiable factors are old age, female 

gender, genetic predisposition, and socioeconomic status (SES).   Modifiable factors are 

diet, obesity, lifestyle, and dyslipidemia. 

Nonmodiafiable factors:  

1) Old age. Several studies have shown that age is significantly associated with 

diabetes in Mexican American as well as in other populations (44-47).  In the San 

Luis Valley Diabetes Study (48) and in the San Antonio Heart Study (47), the 

prevalence of diabetes in Mexican Americans was higher in the age groups 50-59 

and 60-69 than in younger age groups.   

2) Female gender. Several studies have shown that females have greater prevalence 

of diabetes than males (47-49).  Also, different rates for women versus men have 

been found for diagnosed and undiagnosed diabetes separately (49).   The San 

Luis Valley Diabetes Study (48) reported that Hispanic females had higher 

prevalence of confirmed diabetes than Anglo females.   

3) Genetic predisposition. Genetic predisposition in Mexican Americans has been 

described above.  The development of diabetes is also predicted by elevated 

insulin concentrations in Mexican Americans (44). 

4) Socioeconomic status. A number of socio-cultural factors have been associated 

with both the prevalence and incidence of diabetes in Mexican Americans (7).  

Lower education (50, 51), low annual income (52, 53), low acculturation (54),  

low physical activity, and diets rich in fat and carbohydrate intake appear to play 

a role in the severity of diabetes (7).    
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Among Mexican Americans in the San Luis Valley Diabetes Study, higher 

prevalence of diagnosed diabetes was associated with fewer years of education and lower 

annual income (44, 55).  In the San Antonio Heart Study, higher levels of acculturation 

and education were significantly associated with a lower prevalence of diabetes (54).  

However, in the HHANES, there was no significant association between diabetes 

prevalence and acculturation among Mexican Americans (56).   

Modifiable factors:  

1) Diet. The relation between diet and diabetes in Mexican Americans was examined 

in the San Luis Valley Diabetes Study.  Subjects with newly diagnosed diabetes 

and impaired glucose tolerance had higher fat consumption and lower 

carbohydrate consumption than subjects with normal glucose tolerance (57).  

Also, dietary fiber intake was higher among persons with known diabetes than 

among nondiabetic subjects (58).  

2) Obesity. Obesity is the most common and costly nutritional problem in the United 

States, affecting approximately 33 percent of adults (59).  The prevalence of 

obesity has increased over the past 15 years (60).  More than 50% of US adults 

are overweight, with a body mass index of more than 25 Kg/m2 (61).   The 

prevalence of obesity is higher in Mexican Americans than in non-Hispanic 

Whites (62).  Overweight and obesity are recognized as major underlying risk 

factors for diabetes and coronary heart disease (CHD) (44, 55, 63, 64).  However, 

excess obesity in Mexican Americans only partially accounts for their higher 

prevalence of diabetes compared with non-Hispanic Whites (7).   

Not only overall obesity, but also the distribution of obesity is associated with 

diabetes.  There has been a recent resurgence of interest in the role of body fat 

distribution in the development of various chronic diseases, among them diabetes 
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(65).  Both upper body obesity, as measured by the ratio of waist-to-hip 

circumference, and central adiposity, as measured by the ratio of subscapular to 

triceps skinfolds, are positively associated with the prevalence of diabetes in the 

San Antonio Heart Study (66), the San Luis Valley Diabetes Study (55), and the 

Starr County, Texas study (67, 68).    

3) Lifestyle.  The relation between physical activity and diabetes has been examined 

in several Hispanic populations.  Lifestyle factors such as decreased physical 

activity, changes in diet including increased caloric intake, and rapid 

modernization into Western society are strong contributors to increased diabetes 

prevalence in this population (69).  

Recent studies demonstrate that enhanced physical activity may delay or prevent 

the transition from impaired glucose tolerance to Type 2 diabetes mellitus (70).  

Regular physical activity raises HDL cholesterol, lowers LDL level, leads to 

lower blood pressure, reduces insulin resistance, and favorably influences 

cardiovascular function (63).  In the HHANES survey, the prevalence of diabetes 

in Mexican Americans declined with increasing occupational physical activity 

after controlling for age and obesity (56).   

4) Dyslipidemia.  Lipid abnormalities include hypertriglyceridemia, decreased high 

density lipoprotein (HDL, the good cholesterol) and increased low density 

lipoprotein (LDL) (71).  Accumulated excess visceral obesity is believed to be the 

site for production of dyslipidemia associated with insulin resistance (72).    

Dyslipidemia is commonly found in patients with Type 2 diabetes (73).  Data 

reported from NHANES III have shown that Mexican Americans men and 

women have higher prevalence of hypertriglyceridemia and low HDL cholesterol 

levels than non-Hispanic Whites or African Americans (74).    
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EPIDEMIOLOGY OF DIABETES 

The prevalence of diabetes is increasing, and World Health Organization 

estimates suggest that by 2025 there will be 300 million affected individuals worldwide.  

The number of people with diabetes is increasing due to population growth, aging, 

urbanization, and increasing prevalence of obesity and physical inactivity (75, 76).  The 

prevalence of diabetes for all-age groups worldwide has been estimated at 2.8% in 2000 

and 4.4% in 2030 (76).  The urban population in developing countries is projected to 

double between 2000 and 2030.  The most important demographic change affecting 

diabetes prevalence across the world appears to be the increase in the proportion of 

people >65 years of age (76).   

An estimated 20.8 million people in the United States--7.0 percent of the 

population--have diabetes, a serious, lifelong condition.  Of those, 14.6 million have been 

diagnosed, and about 6.2 million remain undiagnosed.  Of the 20.8 million, 10.9 million 

are men and 9.7 million are women (77).  Each year, about 1.5 million people aged 20 or 

older are diagnosed with diabetes.  The prevalence of total diabetes rises with age, 

reaching 21.6% for those age >65 years (45).  It is estimated that by the year 2030 there 

will be 30.3 million people with diabetes in the United States (78).  The economic cost of 

diabetes in medical expenditures and lost productivity was estimated to be $132 billion in 

the U.S. in 2002 (79).   
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FIGURE 1.  DIABETES TRENDS AMONG ADULTS IN THE UNITED STATES BRFSS, 

1990, 1995 AND 2001 (80) 

No Data           <4%              4%-6%           6%-8%             8%-10%          >10%             

Source: Mokdad et al., Diabetes Care 2000;23:1278-83; J Am Med Assoc 2001;286:10.

1990 1995

2001

 Prevalence of diagnosed diabetes varies considerably by race (49, 81).  Rates for 

the three major racial/ethnic groups in the U.S. are based on the National Health 

Interview Survey, the NHANES, and the HHANES (45, 82, 83).  Rates among blacks 

and Mexican Americans in the U.S. are more than twice the rates among whites (45, 84).  

The prevalence of diagnosed diabetes increased in all age-groups, sex groups, and 

racial/ethnic groups, but the increase was most prominent in those of older age (45, 84).   

In addition to the high rates of diagnosed diabetes, there appears to be a 

considerable number of people who meet oral glucose tolerance test (OGTT) criteria for 

diabetes but have not yet been diagnosed (84).  The prevalence of undiagnosed diabetes 

ascertained by measuring Fasting Plasma Glucose (FPG) in the NHANES 1999-2002 was 

2.8% in the total population aged >20 years (45).   
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Hispanic elderly suffer from a wide range of chronic diseases and disabilities.  

Diabetes has been recognized as a significant threat to the health of the growing Hispanic 

population in the United States.  Diabetes is more common in Mexican Americans (11, 

46, 48, 85-87).  About 2.5 million (9.5% of all Hispanics) aged 20 years or older have 

diabetes (18, 80).  Several studies confirm that diabetes is more common in Mexican 

American females (48, 81, 88, 89) than in males. The prevalence of diabetes is higher 

among older Hispanics (22.4%) than among older non-Hispanic Whites (12.5%) (4). 

The high prevalence of diabetes in Mexican Americans has been established by 

four large studies: the San Antonio Heart Study (87), the San Luis Valley Diabetes Study 

(48, 90), the Starr County Study (46), and the HHANES, which covered all five 

southwestern states (7).   Table 1 below summarizes the parameters of these studies. 

 

TABLE 1. SUMMARY OF SELECTED DIABETES PREVALENCE IN MEXICAN 
AMERICANS   

Characteristics San Antonio San Luis Starr County HHANES 
2,217 Phase 1 Sample 997 2,498 15,105 2,619 Phase 2 

Age range 25-64 20-74 15-74 20-74 

Mexican Am Mexican  Am. Hispanic Mexican Ethnicity Puerto Rican / Whites /  Whites Americans Cubans 

Prevalence 10.1% 7.3% 6.8% 
Mex Am: 23.9% 
P.Rican: 26.1% 
Cuban:   15.8% 

Place Texas Colorado Texas AZ, CA, CO, NM, 
TX, NY, and FL 

1979-82 Year 1983-88 1981-83 1982-84 1984-88 
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The San Antonio Heart Study was carried out in two phases, during 1979-82 and 

during 1984-88.  Diabetes was diagnosed by a 2-hour OGTT in those aged 25-64 years.  

Subjects were sampled from three types of neighborhoods: low-income barrios, middle-

income transitional neighborhoods, and high-income suburbs.  Age-adjusted prevalence 

for men was 14% in the barrio versus 6.5% in the suburbs, and for women was 18% in 

the barrio versus 4.3% in the suburbs.  The increased prevalence of diabetes in Mexican 

Americans in this study was the result of an increased incidence rather than enhanced 

survival because, among prevalent diabetic subjects at baseline, mortality was higher 

among Mexican Americans than among non-Hispanic Whites (44). 

The San Luis Valley Diabetes Study was a geographically based case-control 

study in Alamosa and Conejos counties, in the San Luis Valley of Southern Colorado 

(48).  In this study, all persons with previously diagnosed diabetes residing in the two 

counties, as well as a random sample of individuals with no previous history of diabetes, 

were invited to receive a medical examination.  Diabetes was diagnosed or verified by 

OGTT and the age group examined was 20-74 years.  Hispanic males had a 2.1 fold 

excess of confirmed diabetes compared with Anglo males, whereas Hispanic females 

were 4.8 times more likely than Anglo females to have diabetes (48).  

In the Starr County study (46), prevalence of hyperglycemias was assesses in 

Mexican Americans residing in Starr County, Texas in 1981.  The study included 2,498 

persons aged >15 years.  A total of 5.2% of males and 5.3% of females aged >15 years 

had a history of previously diagnosed diabetes and were either taking antidiabetic 

medications or fulfilled the National Diabetes Data Group (NDDG) criteria for diabetes.  

The age and sex specific prevalence of diabetes for subjects 65-74 years old was 16.7% 

for males and 17.0 % for females respectively. 
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The HHANES is the only study to include information on Mexican Americans, 

Puerto Ricans, and Cubans (91).  HHANES measured diabetes prevalence in Mexican 

Americans of the southwestern United States, Puerto Rican Americans of New York, and 

Cubans Americans in Dade County, Florida (92).  The HHANES is the largest and most 

comprehensive Hispanic health survey ever carried out in the United States between 1982 

– 1984 with a sample size of 15,105 Hispanics (93).  The sample was representative of 

approximately 76% of the 1980 Hispanic-origin population of the United States.  This 

study collected a wide spectrum of socioeconomic, health and demographic data; 

administered physical and dental examination; and took diagnostic specimens and 

conducted specialized tests, producing one of the most complete and unique Hispanic 

health data bases available to date (93).  The diabetes component of the survey consisted 

of a diabetes history interview, and an OGTT.  Among subjects aged 45-74, prevalence 

of diabetes was 23.9% in Mexican Americans and 26.1% in Puerto Rican Americans, but 

only 15.8% in Cuban Americans (92).  Also, the rate of diabetes was higher among 

elderly Mexican American than among either elderly Cubans or elderly Puerto Ricans 

(97).  

Two studies have provided data on the incidence of diabetes in Hispanics.  In the 

San Antonio Heart Study (44, 95-97), the incidence of NIDDM in Mexican Americans 

varied by neighborhood.  The 8-year incidence of NIDDM was 8.7% among Mexican 

Americans in low-income barrio neighborhoods, 8.4% among Mexican Americans in 

transitional neighborhoods, and 3.4% in suburban neighborhoods.  When compared with 

diabetes incidence among non-Hispanic Whites, this represents a 1.6 times higher odds of 

having diabetes among Mexican Americans in transitional neighborhoods and a 2.2 times 

higher odds of having diabetes among Mexican Americans in suburban neighborhoods. 

19 



In the San Luis Valley Study (85), the 6-year incidence of previously diagnosed 

diabetes was estimated for Hispanics and non-Hispanic Whites.  When adjusted for age, 

the incidence of reported diabetes was 2.5 times higher in Hispanic men than in non-

Hispanic White men, and the incidence in Hispanic women was 3.8 times higher than in 

non-Hispanic White women.  For both sexes, excess diabetes risk in Hispanics was 

greater in the young and declined with advancing age (85).  

In both studies, Hispanics had higher incidence of diabetes than non-Hispanic 

Whites.  This suggests a pattern of early onset of diabetes among Hispanics compared to 

non-Hispanic Whites (65, 85).  The reasons for early onset of diabetes are not clear, but 

may include an interplay of environmental and genetic factors (85).  The early age of 

onset of diabetes has major public health significance: it means diabetes is more likely to 

afflict Mexican Americans in the prime of life (65).    Earlier onset will also lengthen the 

duration of diabetes at any given age.  Since microvascular complications of diabetes 

(retinopathy, nephropathy, and neuropathy) are strongly duration-dependent, excess 

complications might be expected in Hispanics (85).   

The incidence of complications associated with diabetes is also substantial, 

resulting from delays in diagnosis, poor treatment compliance, communication problems 

between health care providers and patients, and a general lack of knowledge about the 

disease, its complications, and available treatments (43, 98).     

OVERVIEW OF COMPLICATIONS 

Apart from short term complications such as thirst, malaise, tiredness, and 

ketoacidosis, diabetes mellitus often leads to a number of long term complications, 

generally subdivided into micro- and macrovascular complications (19).  Microvascular 

complications include retinopathy, neuropathy, and nephropathy, with Type 2 diabetes a 

main cause of blindness, lower limb amputations, and renal failure in adults.  
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Macrovascular complications mean that diabetes is a major risk factor for cardiovascular 

diseases and stroke.   

The explanation for microvascular complications in Mexican Americans is likely 

to be multifactorial.  First, Mexican Americans with diabetes are more hyperglycemic 

than non-Hispanic Whites with diabetes.  Second, Mexican Americans have an early 

onset of diabetes, which may lead to a relatively longer duration especially if age-specific 

mortality is similar.  Third, Mexican Americans may have a genetic predisposition to 

microvascular complications, independent of the inheritance of the diabetes itself (42, 99, 

100).   

Hispanics in the United States have higher rates of diabetes and diabetes 

complications than non-Hispanic Whites (101).  Much of the diabetes in Mexican 

Americans is thought to be undiagnosed, because of cultural and economic barriers to 

medical care (14, 43, 102).  Recent studies show Mexican Americans to be in “double 

jeopardy” in that they not only have a greater chance of developing diabetes, but also a 

greater risk of suffering from its many complications (43, 103-105) and subsequent 

functional impairments (106, 107).  The greater frequency of complications and severity 

of diabetes in Mexican Americans (7, 14) can lead not only to increased risk for overall 

disease severity, but also increased diabetes-related mortality (7, 52, 108, 109).   

 Much of our knowledge regarding the rates of diabetic complications come from 

four studies of Mexican Americans: the San Antonio Heart Study (7, 65, 95, 99, 100), the 

San Luis Valley Diabetes Study in southern Colorado (48, 85, 110), the Starr County 

Study in south Texas (46, 108)  and the NHANES III (56).   

Mexican Americans in the San Antonio Heart Study were found to have higher 

blood sugars, higher rates of microvascular complications of diabetes (diabetic eye and 

renal disease), and higher systolic and diastolic blood pressure compared to non-Hispanic 
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Whites. They were approximately twice as likely to have severe retinopathy (99), more 

likely to have proteinuria and microalbuminemia (100), and had a six fold higher 

incidence of diabetic end-stage renal disease (111), but had lower prevalence of 

myocardial infarction than non-Hispanic Whites (62, 95).  Also, Mexican Americans 

were found to have a higher prevalence of peripheral vascular disease than non-Hispanic 

Whites, as assessed by ankle/arm blood pressure ratios (65).  

In the San Luis Valley Diabetes study subjects were between 20 – 74 years of age 

(48).  Levels of hyperglycemia and microvascular complications were similar in Mexican 

American and non-Hispanic white diabetic subjects (110).  However, the prevalence of 

diabetic retinopathy was lower in Hispanics than in non-Hispanic Whites (48).  Diabetic 

nephropathy and neuropathy indicated either no difference or an excess in non-Hispanic 

Whites relative to Hispanics (48).  No data were available on coronary heart disease from 

the Colorado study (110).   

In the Starr County Study, a high incidence of retinopathy and premature 

mortality from cardiovascular disease among diabetic Mexican Americans was found 

over an 8-year follow-up (108).  Also, subjects were considered to have “severe” 

hyperglycemia if they were currently taking antidiabetic medications (46).  

The Third National Health and Nutrition Examination Survey (NHANES III) 

showed an excess of microvascular complications in diabetic Mexican Americans 

compared with non-Hispanic Whites (56).  In addition, the prevalence of diabetic 

retinopathy was higher in Mexican Americans than in non-Hispanic Whites (112).  Table 

2 summarizes these diabetes complications among Mexican Americans in these studies. 
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TABLE 2. SUMMARY OF SELECTED DIABETES COMPLICATIONS STUDIES IN MEXICAN 
AMERICANS 

Complications San Antonio San Luis Starr County NHANES III 

Retinopathy 3.18(1.32-7.66) 0.40(0.21-0.76) 38% 33.4(26.7-40.1) 

ESRD∗ 2.82(1.05-7.55) 1.11(0.54-2.27) N/A N/A 

Heart attack 0.73(0.31-1.71) N/A N/A N/A 

PVD† 1.84(0.75-4.49) N/A N/A 29.7% 

Neuropathy N/A 26.3(20.2-32.4) N/A N/A 

Amputations N/A N/A N/A N/A 

Mortality 12.9% N/A 25.5% N/A 
 
∗ESRD: End-stage renal disease 
†PVD: Peripheral vascular disease 
                 

CONSEQUENCES 

Heart attack 

Heart disease is the leading cause of death in the United States among all major 

ethnic populations including Mexican Americans (113-115).  Adults with diabetes have 

heart disease death rates about 2 to 4 times higher than adults without diabetes (18).  The 

risk of heart attack increases with age in persons with or without diabetes (113, 116)  but 

diabetes appears to accelerate the process (115).   

Mexican Americans are more likely to have diabetes, obesity (114),  high levels 

of cholesterol and triglycerides (62), lower levels of HDL cholesterol (62), high blood 

pressure (114), lower socioeconomic status, less education (87), and greater 

hospitalization rates, including both incident and recurrent events of heart attack (116).  
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An analysis from the NHANES III (1988-1994) found that Mexican American older 

women had higher prevalence of cardiovascular risk factors, after accounting for age and 

socioeconomic status (114).  Other studies in Mexican Americans demonstrate a greater 

incidence of heart attack (86, 116),  but a decreased prevalence of self-reported heart 

attack compared with non-Hispanic Whites (95) and low cardiovascular mortality (117, 

118).  The lower rate of coronary heart disease in diabetic Mexican Americans raises the 

possibility that their increased prevalence of microvascular complications could be the 

result of differential survival relative to non-Hispanic White diabetics (65).  

In the San Antonio Heart Study, Mexican American men, whether diabetic or not, 

had a lower prevalence of myocardial infarction (62).  Similar results were reported from 

the San Luis Valley Diabetes Study where Hispanics tended to have a lower prevalence 

of myocardial infarction than non-Hispanic Whites (119).  It may seem paradoxical that 

Mexican Americans have lower cardiovascular disease mortality than non-Hispanic 

Whites in view of their excess rates of obesity and diabetes (14).  

Stroke 

Stroke is the fourth major cause of death and disability among all Hispanics 

Americans and is the third leading cause in Hispanics aged 65 and older (120, 121).  

People who have diabetes and diabetes complications are at a greater risk to have a stroke 

(122-124).   The risk for stroke is 2 to 4 times higher among people with diabetes (18).  

In addition, stroke victims may have undetected diabetes when stroke occurs (84, 122, 

123).  Age, race, hypertension, and the presence of diabetes nephropathy and coronary 

and peripheral vascular disease are risk factors for stroke in patients with diabetes (122, 

123, 125).   

Little is known about the influence of diabetes on stroke’s disabling consequences 

for elderly Hispanics, even though diabetes and stroke are both associated with deficits in 
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activities of daily living (ADLs) and health-related quality of life (101, 106, 120, 124, 

126).  

Mortality  

Diabetes was the sixth leading cause of death listed on U.S. death certificates in 

2000.  Diabetes is likely to be underreported as a cause of death.  Studies have found that 

only about 35% to 40% of decedents with diabetes have diabetes listed anywhere on the 

death certificate and only about 10% to 15% have it listed as the underlying cause of 

death.  Overall, the risk for death among people with diabetes is about 2 times that of 

people without diabetes (18).  

Mexican Americans with diabetes experience premature and excessive mortality 

compared with other populations with diabetes (12, 108, 127).  Elderly Mexican 

American men have a greater risk of dying from diabetes and renal failure than their non-

Hispanic White counterparts (86).  Numerous studies have documented the morbidity 

associated with diabetes, but mortality data have been relatively limited in the Hispanic 

population (108).  Most mortality data on Hispanic Americans pertain specifically to 

Mexican Americans and, to a lesser extent, Puerto Ricans (7).   

According to a retrospective death certificate review from Bexar County, Texas, 

Mexican American elders had a three-fold mortality risk attributable to diabetes 

compared to non-Hispanic Whites (86).  However, there are few longitudinal studies 

examining diabetic complications in relation to long-term mortality in Hispanic 

Americans (108).  In cohort data from the San Antonio Heart Study (86) mortality among 

diabetic persons was higher in both ethnic groups than among non-diabetics.  Additional 

cohort data have been reported from Starr County, Texas (108) where among known 

diabetics, diabetes was mentioned only on 25.5% of death certificates.  
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In another death certificates review filed in the United States in 1978, in which 

diabetes was selected as the underlying cause of death, cardiovascular and renal 

conditions were extremely prominent contributing causes to death (84).  The excess in 

death for diabetes, relative to that of people without the disease, was often twofold or 

greater, and this excess persisted among elderly versus middle-aged patients (84). 
 

FIGURE 2. THE TYPICAL CLINICAL COURSE OF TYPE 2 DIABETES, INCLUDING  
PROGRESSION OF GLYCEMIA, DEVELOPMENT OF COMPLICATIONS, AND THE USUAL 
SEQUENCE OF INTERVENTIONS (128)   

 

TREATMENT AND FUTURE TREATMENT DIRECTIONS 

People with diabetes should receive medical care from a physician-coordinated 

team.  Such a team may include, but not be limited to, physicians, nurse practitioners, 

physician assistants, nurses, dietitians, pharmacists, and mental health professionals with 

expertise and interest in diabetes (129).  A complete medical evaluation should be 

performed to classify the patient, detect the presence or absence of diabetes 

complications, assist in formulating a management plan, and provide a basis for 

continuing care (129).  
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The care of older adults with diabetes is complicated by their clinical and 

functional heterogeneity.  Older persons with diabetes have higher rates of premature 

death, functional disability, and coexisting illnesses such as hypertension, coronary heart 

disease, and stroke than those without diabetes.  Older adults with diabetes are also at 

greater risk than other older persons for such common geriatric syndromes as 

polypharmacy, depression, cognitive impairment, urinary incontinence, injurious falls, 

and persistent pain (129).   

Although there are few data on compliance with therapeutic regimens in diabetic 

Mexican Americans (130), it is possible that worse compliance accounts for their less-

satisfactory metabolic control (14).  In addition, data from the Hispanic EPESE suggests 

that an inconsistent use of diabetic medication was associated with an increased risk of 

kidney problems and death over a 7-year period in older Mexican Americans (131).  

There is good evidence from middle-aged and older adults suggesting that 

multidisciplinary interventions that provide education on medication use, monitoring, and 

recognizing hypo- and hyperglycemia can significantly improve glycemic control (129).  

Although control of hyperglycemia  is important in older persons with diabetes, greater 

reductions in morbidity and mortality may result from control of all cardiovascular risk 

factors rather than from tight glycemic control alone (129).   

Glycemic control is fundamental to the management of diabetes.  Prospective 

randomized clinical trials such as the Diabetes Control and Complications Trial (DCCT) 

(132) and the U.K. Prospective Diabetes Study (UKPDS) (133) have shown that 

improved glycemic control is associated with sustained decreased rates of retinopathy, 

nephropathy, and neuropathy (134).  In these trials, treatment regimens that reduced 

average HbA1c to ~7% were associated with fewer long-term microvascular 
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complications (129).  In addition, lipid management, blood pressure control, eye care and 

foot care can prevent or retard progression of diabetes complications (135-137).   

Approximately one fourth of elderly diabetics are treated with insulin and one half 

with oral hypoglycemic therapy (84).  Long term intensified insulin treatment, as 

compared with standard treatment, retards the development of microvascular 

complications in patients with insulin-dependent diabetes (132).   

Older patients can be treated with the same drug regimens as younger patients, but 

special care is required in prescribing and monitoring.  Metformin is often 

contraindicated because of renal insufficiency or heart failure.  Sulfonylureas and other 

insulin secretagogues can cause hypoglycemia.  Insulin can also cause hypoglycemia and 

requires good visual and motor skills and cognitive ability of the patient or caregiver.  

Thiazolidinediones should not be used in patients with congestive heart failure (129).  

Cure for diabetes will require permanent replacement of lost β-cell function, 

which could involve islet cell transplantation, regeneration of β cells, or development of 

an immortalized insulin secreting cell line (1).  A major multidisciplinary effort is 

required to identify the genes that predispose to diabetes and to identify the interacting 

environmental factors that trigger the disease (1).  Advances in methods of gene therapy 

could make genetic interventions a reality for this disorder (1).   

The availability of new pharmaceutical treatment, together with the ability to 

predict diabetes susceptibility, will provide a sound basis for early intervention and will 

lead to the prevention of diabetes in susceptible individuals (1).  If an appropriate health 

care delivery system can disseminate these new therapeutic modalities to all diabetic 

patients, then control or prevention of diabetes will be a reality.  In this event, the burden 

of diabetes complications will gradually diminish and ultimately disappear (1). 
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PREVENTION 

Research studies have found that lifestyle changes can prevent or delay the onset 

of Type 2 diabetes among high-risk adults.  Lifestyle interventions include diet and 

moderate-intensity physical activity (18).   

Studies have also shown that medications have been successful in preventing 

diabetes in some populations groups.  In the Diabetes Prevention Program, people treated 

with the drug Metformin reduced their risk of developing diabetes by 31% over 3 years.  

Treatment with Metformin was most effective among younger and heavier people, and 

less effective among older and less overweight people.  In addition to preventing 

progression from IGT to diabetes, lifestyle changes and medication have also been shown 

to increase the probability of reverting from IGT to normal glucose tolerance (18).  

Research studies in the U.S. and abroad have found that improved glycemic 

control benefits people with diabetes.  In general, for every 1% reduction in results of 

HbA1c blood test, the risk of developing microvascular diabetic complications (eye, 

kidney, and nerve disease) is reduced by 40% (18).  Also, culturally competent diabetes 

self-management education was effective in improving health outcomes and reducing 

HbA c levels in a Mexican American population (137). 1

Lifestyle modification such as weight management and increased physical activity 

reduces the risk of diabetes among persons with Impaired Fasting Glucose (IFG) (139).  

Regular exercise may prevent Type 2 diabetes in high risk individuals (70), improve 

blood glucose control, improve insulin sensitivity in skeletal muscle, reduce 

cardiovascular risk factors, contribute to weight loss, and improve general well-being 

(129). 

Diabetes complications can be managed by controlling levels of blood glucose, 

blood pressure, and blood lipids and by receiving other preventive care practices in a 
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timely manner (18).  Preventive measures will be focused on the detection and prevention 

of visual impairment, foot problems, kidney problems, and acute hyperglycemia and 

ketoacidosis (140).   

Furthermore, the Centers for Disease Control and Prevention (CDC) plans to 

increase the number of diabetes prevention and control programs, expand research and 

surveillance activities to address the unique needs of women and children with diabetes, 

develop and carry out a national public health strategy to address type 2 diabetes among 

children, and expand the activities of the National Diabetes Education Program (18).  
 

SUMMARY 

Diabetes mellitus is one of the most common chronic diseases affecting Mexican 

American elders in the United States.  Findings reported in this dissertation indicate that 

older Mexican Americans with diabetes have a high risk of developing complications and 

consequently are more likely to have a heart attack and stroke which lead to early 

mortality compared to Mexican American elders without diabetes.  These findings are 

important because of the uniqueness of the sample and the availability of eleven-year 

follow-up data.   
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CHAPTER 3: METHODS 

This project will examine prevalence and correlates of diabetes and diabetes 

complications (retinopathy, nephropathy, peripheral vascular disease, and amputations), 

the association between diabetes and 7-year incidence of heart attack, stroke, and 

mortality, and factors associated with glycemic control as measured by HbA1c levels in 

diabetic Mexican Americans elders.  Together, these data provide valuable information to 

examine prevalence and incidence of diabetes, diabetes complications, and other risk 

factors in Mexican American elders.  
   

AIMS:  
AIM 1: To examine the prevalence and correlates of diabetes among Mexican American 

elders.   

HYPOTHESIS 1.A.  Female elders have higher prevalence of diabetes compared to male 

elders with diabetes.   

HYPOTHESIS 1.B.  Poor socioeconomic status will be associated with diabetes. 

 
AIM 2:  To examine the prevalence and correlates of diabetes complications (retinopathy, 

nephropathy, peripheral vascular disease, and amputations) among Mexican American 

elders.   

HYPOTHESIS 2.A.  Age will be associated with more diabetes complications. 

HYPOTHESIS 2.B. Length of the disease will be associated with more diabetes 

complications.  

 

AIM 3: To examine the association between diabetes and 7-year incidence of 

cardiovascular disease (heart attack and stroke) among Mexican Americans elders.   

HYPOTHESIS 3.A.  Mexican American elders with diabetes experience high incidence of 

heart attack compared to Mexican American elders without diabetes. 
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HYPOTHESIS 3.B.  Mexican American elders with diabetes experience high incidence of 

stroke compared to Mexican American elders without diabetes.  

 

AIM 4: To examine the association between diabetes and 7-year mortality among 

Mexican American elders.   

HYPOTHESIS 4.A. Number of diabetes complications will be associated with an increased 

risk of mortality. 

 

AIM 5: To examine the factors associated with glycemic control (HbA1c measure).   

HYPOTHESIS 5.A.  Poor glycemic control will be associated with severity of the disease. 

DATA AND SAMPLE COLLECTION 

Data come from the Hispanic Established Population for the Epidemiological 

Study of the Elderly (EPESE).  In 1992, the National Institute of Aging funded the 

Hispanic EPESE to provide epidemiologic data on one of the fastest growing elderly 

populations in the United States.  Baseline data were collected on 3,050 Mexican 

Americans age 65 years and older using multi-stage probability sampling in five 

southwestern states of Arizona, California, Colorado, New Mexico, and Texas during 

1993-1994.  The sample design was modeled after the earlier EPESE studies from New 

Haven, East Boston, North Carolina, and rural Iowa.  To develop the sampling frame, all 

counties from the five states were ranked according to the number of older Mexican 

Americans until 90% of the population was included.  From this universe of counties, 

census tracts were ranked until 90% of the older Mexican American population was 

included, which constituted the 300 primary sampling units (PSU).  In the second stage, a 

list of all the blocks within the census tracts (PSUs) was created on which systematic 

random selection of blocks was performed.  Interviewers then screened a total of 175 

households within each selected block and interviewed eligible adults within each 
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household.  Eligible respondents were identified based on reported age, self-identification 

as a Mexican American, reported birthplace (Mexico or the U.S.), and a review of the 

ethnic background of an individual’s parents or grandparents.  Interviews were conducted 

in Spanish or English with all members of the household who were Mexican Americans 

aged 65 and over.  The response rate was 83 percent at baseline (1993-1994), which was 

comparable to the other EPESE studies. 

Bilingual interviewers (Spanish and English) who conducted all interviews were 

trained by the project staff and by employees of Harris Interactive Inc. formerly Louis 

Harris & Associates was responsible for the fieldwork.  Interviews were conducted in the 

home of the respondent or their proxy.  The baseline and second interview lasted 

approximately 90 minutes, with the third, fourth, and fifth interviews each lasting 

approximately 60 minutes.  Each interviewer at each of the five interviews gathered 

information on socio-demographic, health conditions, and psychosocial characteristics of 

the subjects or their proxy.  In addition, anthropometric measures, blood pressure 

measures, and physical function measures of upper and lower body of the subjects were 

obtained.  

Baseline household interviews were conducted in 1993-1994.  Subsequently 

across eleven years, four other waves of data have been collected in 1995-1996, 1998-

1999, 2000-2001, and 2004-2005.  At wave 5, a sample of 902 Mexican Americans aged 

75 years old were added.  An HbA1c test to measure glycemic control for diabetics was 

incorporated in the study.  The Hispanic EPESE is currently in the early stage of 

collecting wave 6 data on 2,069 subjects: 902 from the new cohort and 1,167 from the 

original cohort aged 75 and over during 2004-2005.   
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TABLE 3. SUMMARY OF THE HISPANIC EPESE SAMPLE: BASELINE, 2  WAVE, 3  
WAVE, 4  WAVE, AND 5  WAVE

ND RD

TH TH S  

Interview 
period Total Proxy Deceased Refused Not 

Located Age 

1993-4 3050 177 -- --  65+ 

1995-6 2438 143 238 110 264 67+ 

1998-9 1980 145 423 124 285 70+ 

2000-1 1682 101 282 137 288 72+ 

2004-5 1167 92 467 145 328 75+ 

Added sample      

2004-5 902 49 -- -- -- 75+ 

 

The Hispanic EPESE provides a large probability sample of older Mexican 

Americans with data collected on functional, mental, physical, and social domains of 

health.  Additionally, these data were collected prospectively over eleven years of follow-

up.  Older Mexican Americans were sampled using census tracts as PSUs, which 

facilitates the merging of US Census tract data with the Hispanic EPESE and fulfills the 

required statistical sampling assumptions for multilevel analysis. 

STUDY POPULATION 

Data employed are from the baseline interview and 2nd rd th th, 3 , 4 , and 5  interview 

of the Hispanic EPESE.  The sample is representative of approximately 500,000 older 

Mexican Americans.  The 3,050 subjects completed in-home face to face interviews in 

either Spanish or English, depending on the respondent’s preference.  All interviewers 

were fully bilingual.  At the baseline interview (93-94), 690 subjects reported having 

received a physician’s diagnosis of diabetes.   At the second interview (95-96) there were 
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532 diabetic subjects.  In the third interview (98-99) there were 390 such subjects.  At the 

fourth interview (00-01) there were 324 diabetic subjects. And at the fifth interview (04-

06) there were 265 diabetic subjects. 

FIGURE 3 DISTRIBUTION OF SUBJECTS WITH DIABETES FROM THE HISPANIC EPESE 
BY WAVE 
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MEASUREMENTS 

ndIndependent variables measured at baseline, 2 , 3rd, 4th th, and 5  follow-up 

Sociodemographic factors  

A) Age as a continuous measure and categorical variable (65-74, 75-84, 85+) 

B) Gender (Male and female) 

C) Marital status (married, separated, divorced, widowed, and never married) 

 (Married=1 and Unmarried=0) 

D) Years of formal education 

E) Place of birth (United States or Mexico) 

F) Language of interview (English or Spanish) 

G) Health Insurance (covered or not covered) 

H) Household Income 
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I) Living arrangements (Live alone or living with others)  
 

Health behaviors 

A) Alcohol status was assessed by asking subjects whether they were a non    

     drinker, current drinker, or former drinker. 

B) Smoking status was assessed by asking subjects whether they were a never  

     smoker, current smoker, or former smoker. 

C) Body Mass Index (BMI) was be computed by dividing weight in kilograms by  

     height in meters squared.  Anthropometric measurements were collected in  

     the home using the methods and instructions employed in other EPESE  

     studies.  Four BMI categories were created: <22 Kg/m2, 22 kg/m2 to <26  

     Kg/m2, 26 to <30 Kg/m2, and >30 Kg/m2.  Persons with BMIs of 30 or over  

     were considered obese (141).  

D) Self-rated Health Status (excellent, good, fair, and poor). 
 

Pathology 

A) Diabetes:  A prior physician diagnosis of diabetes was assessed with the    

    question:  Have you ever been told by a doctor that you have diabetes, sugar  

    in your urine or high blood sugar? 

B) Diabetes complications were assessed by asking the following questions: 

• Retinopathy: As a result of your diabetes, have you ever had any problem with  

   your eyes, or not? 

• Nephropathy:  As a result of your diabetes, have you ever had any problem  

   with your kidneys, or not? 

• Peripheral vascular disease: As a result of your diabetes, have you ever had  
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   any problems with the circulation in your legs or arms, or not? 

• Amputations: Have you ever had any part of your body amputated as a result of  

   your diabetes, or not? 

  Fingers 

  Toes 

  One foot 

  Both feet 

  Lower leg 

  Both lower legs 

  Other (specify) 

C) Family history (categorized as none/unknown, one parent and both parents) 

D) Length of the disease (categorized as up to 5 years, 6 to 14 years, 15 to 20  

     years, and over 20 years from diagnosis) 

E) Received treatment (categorized as none, oral hypoglycemic, insulin, and the  

     combination of both oral hypoglycemic and insulin) 
 

Functional disability 

A) Activities of daily living (ADL) include walking across a small room, bathing, 

grooming, dressing, eating, transferring from a bed to a chair, and toileting.  The ADL 

disability level was measured from a modified version of the Katz ADL scale (142).  

Subjects were asked if they could perform the ADL activity without help, if they needed 

help, or if they were unable to do the activity.  For the analysis, ADL disability will be 

dichotomized as no help needed versus needed help with or unable to perform one or 

more of the seven ADL activities. 
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B) Instrumental activities of daily living (IADL) include the ability to use a 

telephone, drive, shop, prepare meals, perform light housework, take medications, handle 

money, perform heavy housework, walk up and down stairs, and walk half a mile.  These 

were assessed using the modified Rosow-Breslau scale of mobility function (143).  

Subjects were asked to indicate if they could perform the IADL activity alone or needed 

help to do the activity.  For the analysis, IADL disability will be dichotomized as no help 

needed versus needed help to perform one or more of the ten IADL activities. 
 

Comorbid conditions 

Medical conditions were assessed by asking respondents if they have received a 

 physician diagnosis of: 

• Heart attack: “Has a doctor told you had a heart attack, or coronary, or  

   myocardial infarction, or coronary thrombosis?” 

• Stroke: “Did a doctor ever tell you that you had a stroke, a blood clot in the 

 brain, or brain hemorrhage?” 

• Hypertension: “Has a doctor ever told you that you have high blood pressure?” 

• Cancer: “Has a doctor ever told you that you had a cancer, or a malignant tumor  

   of any type?” 

• Hip fracture: “Since the age of 50 have you ever been told by a doctor that you  

   had a broken or fractured hip?” 

• Arthritis: “Have you ever been told by a doctor that you have arthritis or  

   rheumatism?” 
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Health Service Utilization 

A) Hospitalization was assessed by asking respondents the number of 

 hospitalizations in the year prior to each interview. 

• “How many different times were you hospitalized?” 

B) Doctor visit was assessed by asking respondents the number of doctor’s visits 

 in the year prior to each interview. 

• “How many times in the past 12 months, that is since (Date one year ago) have  

   you visited with a medical doctor?” 
 

Psychological status 

Depression was measured with the Center for Epidemiologic Studies Depression 

Scale (CES-D) (144), the most widely used survey measure of depressive 

symptomatology in studies of older adults.  This scale has been found reliable and valid 

in the elderly (145), and is predictive of both current and future clinical depression (146).  

For the present study, a dichotomous measure was derived based on a score of 16 or 

greater on the CES-D, indicative of high levels of depressive symptomatology (147). 

   

ndDependent variables measured at 2 , 3rd, 4th th, and 5  follow-up interview 

HEART ATTACK: “Has a doctor ever told you that you had a heart attack, or coronary, or 

myocardial infarction, or coronary thrombosis?” 

STROKE “Did a doctor ever tell you that you had a stroke, a blood clot in the brain, or 

brain hemorrhage?” 

MORTALITY: Vital status of Hispanic EPESE subjects was ascertained by two methods: 

1) field information from interviews with proxy-respondents and 2) a mortality search 

performed by either the Epidemiology Resources, Inc. (ERI) or by the National Death 
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Index (NDI).  Based on Social Security and other biographic information, ERI used the 

Social Security Administration Death Master Files to determine the vital status of 

subjects whose status was unknown. Through the 2004/2005 (fifth) wave of data 

collection, a total of 1,167 subjects were alive and were interviewed while 1,410 subjects 

were deceased.  The remaining 473 subjects either refused to participate or were lost at 

follow-up. 

HBA C MEASURE1  was assessed by a dried blood spot kit.  Respondents who replied “yes” 

to having diabetes at the time of the 5th interview were given the option to receive the 

HbA1c kit to perform a finger prick test.  Then, after performing the test, respondents 

were instructed to place the kit in an envelope and mail it to FlexSite Diagnostics in Palm 

City, Florida for processing.  For analysis purposes, HbA c will be categorized as <1 7.9% 

(good control) and >8% (poor control). 

ANALYTIC SUBSAMPLES  

AIM 1: The main focus of this aim is to examine the prevalence and correlates of diabetes 

among Mexican American elders (n=3050).  For this aim, the baseline interview will be 

used to determine the prevalence, rates on demographic, socioeconomic status, and 

health-related characteristics of diabetic Mexican American elders. 

HYPOTHESIS 1.A.  Diabetes will be more prevalent among females than males.   

• Chi-square statistics will be used to examine the statistical significance of 

prevalence rates between male and female diabetic Mexican American elders. 

HYPOTHESIS 1.B.  Poor socioeconomic status will be associated with diabetes. 

• Chi-square statistics will be used to examine the statistical significance of 

prevalence between socioeconomic status (measured by education and household 

income) in diabetic Mexican American elders. 
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AIM 2:  The major focus of this aim is to examine the prevalence and correlates of 

diabetes complications (retinopathy, nephropathy, peripheral vascular disease, and 

amputations) among Mexican American elders with diabetes (n=690).  For this aim, the 

baseline interview will be used to examine the prevalence rates of diabetes complications 

(retinopathy, nephropathy, peripheral vascular disease, and amputations) and correlates. 

HYPOTHESIS 2.A.  Age will be associated with more diabetes complications. 

• Age will be categorized in two groups: 65 to 74 years and 75 years or older.  

• Diabetes complications will be classified as having no complications and having 

one or more complications.   

• Chi-square analysis will be used to examine the statistical significance of 

prevalence between age and diabetes complications. 

HYPOTHESIS 2.B. Length of the disease will be associated with more diabetes 

complications.  

• Length of the disease will be categorized as up to 10 years and 11 or more years 

from diagnosis.   

• Diabetes complications will be classified as having no complications and one or 

more complications.   

• Chi-square analysis will be used to examine the statistical significance of 

prevalence between length of the disease and diabetes complications. 
 

AIM 3: The main focus of this aim is to examine the association between diabetes and 7-

year incidence of cardiovascular disease (heart attack and stroke) among Mexican 

Americans elders (n=3050).  For this aim, baseline interview and all subjects who 

remained in the sample through the 2nd, 3rd th, and 4  follow-up interviews will be used.  

HYPOTHESIS 3.A.  Mexican American elders with diabetes experience a high incidence 

of heart attacks compared to Mexican American elders without diabetes. 
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• We will determine the prevalence rates for heart attack in diabetic Mexican 

American elders at baseline.   

• Logistic regression analysis will be used to assess the risk (odds ratio (OR)) of 

having a heart attack at baseline and having new heart attack at 2nd, 3rd, and 4th 

follow-up in diabetic Mexican American elders. 

• Cox Proportional Hazard Ratio analysis will be used to estimate the risk of 

mortality over the 7-year follow-up for people reporting heart attack with and 

without the presence of diabetes.  

HYPOTHESIS 3.B.  Mexican American elders with diabetes experience high incidence of 

stroke compared to Mexican American elders without diabetes.  

• We will determine the prevalence rates for stroke in diabetic Mexican American 

elders at baseline. 

• Logistic regression analysis will be used to estimate the OR of having stroke at 

baseline and new stroke at 2nd, 3rd, and 4th follow-up in Mexican American elders. 

• Cox Proportional Hazard Ratio analysis will be used to estimate the risk of 

mortality over the 7-year follow-up for people reporting stroke with and without 

the presence of diabetes.  
 

AIM 4: The main focus of this aim is to examine the association between diabetes and 7-

year mortality among Mexican American elders (n=690).  For this aim, all subjects who 

were reported dead and those who remain in the sample through the 2nd rd, 3 , and 4th 

follow-up interviews will be used.  

HYPOTHESIS 4.A. Number of diabetes complications will be associated with an increased 

risk of mortality. 

• Diabetes complications will be classified as having no complications and one or 

more complications. 
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• Death information will be determined from family members and a mortality 

search performed by Epidemiology Resources Inc. 

• Cox Proportional Hazard Ratio analysis will be used to estimate the risk of 

mortality over the 7-year follow-up on people who had one, two, three, and four 

diabetic complications compared to those diabetic subjects without complications.  
 

AIM 5: The main focus of this aim is to examine the factors associated with glycemic 

control (HbA c measure).  For this aim, we used all diabetic subjects from baseline, 2nd
1 , 

3rd, 4th th, and 5  follow-up interviews plus diabetic subjects from the added sample who 

were performed an HbA c test (n=209).   1

HYPOTHESIS 5.A.  Poor glycemic control will be associated with severity of the disease. 

• Insulin users will be employed as a measure of (??) severity of the disease. 

• Severity of the disease will be categorized as insulin user with and without.   

• HbA c test reports from the 5th wave will be categorized as <1 7.9 (good control) 

and >8% (poor control). 

• Logistic regression analysis will be used to estimate the OR of the insulin users 

in the good and poor glycemic control groups. 
 

All analysis will be performed using SAS statistical package, version 9.1.3 (SAS 

Institute, Inc. Cary, NC) (148, 149).  
 

SAMPLE SIZE AND STATISTICAL POWER 

There are 690 diabetics in the sample (22% from a total sample of 3,050). The 

strategy for the power analysis will be to demonstrate how much power is available for 

each Aim, given this fixed sample size. Estimates of effect and other assumptions will be 

described as necessary.  Power calculations will show the ability to test hypotheses using 
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a two-sided alpha level of significance of 0.05, and a total n=690.  Calculations were 

performed using the POWER procedure in SAS (149). 

Assumptions used for all calculations: 

1. Alpha level of significance (two-sided) of 0.05 

2. Fixed sample size: n=690 diabetics; N=3,050 total sample size 
 

AIM 1:  For Aim 1, we investigate gender differences and socioeconomic status in 

Mexican American elders with diabetes. 

Hypothesis 1.a:  Gender differences 

• Estimates of prevalence of diabetes available from Otiniaro et al. (103) indicate 

male diabetics have a prevalence of 45% and females a prevalence of 55%.  The table 

below shows the available power for an additional scenario. The table indicates that a 

difference of proportions of approximately 0.12 will be sufficient for 87% power. 
 

Aim 1.a.  Power for a chi-square test, N=690 
 Prevalence Estimates  

Scenario Males Females Difference % Power
1 .45  .55* .10 73
2 .44 .56 .12 87

* From Otiniano et al. 

Hypothesis 1.b: Socioeconomic status (Education and household income) 

• EDUCATION: Estimates of prevalence of diabetes available from Otiniaro et al. 

(103) indicate low education in diabetics have a prevalence of 89% and high education in 

diabetics was 11%.  The difference of proportions is approximately 0.78 and there is 

sufficient power for this hypothesis. 
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Aim 1.b. Power for a chi-square test, N=690 
   Prevalence Estimates  

Scenario Low education high education Difference % Power
1 .89  .11* .78 >.99

* From Otiniano et al. 

 

• HOUSEHOLD INCOME: Estimates of prevalence of diabetes available from 

Otiniaro et al. (103) indicate a 56% prevalence of low household income for diabetics  

and a 44% prevalence of high household income for diabetics.  The difference of 

proportions of approximately 0.12 will be sufficient for 84% power. 
 

Aim 1.b. Power for a chi-square test, N=690 
   Prevalence Estimates  

<10,000 income >10,000 income Scenario Difference % Power 

1 .56  .44* .12 84
* From Otiniano et al 

 
AIM 2:  For Aim 2, we investigate diabetes complications and how they are related to age 

and length of the disease. 

Hypothesis 2.a:  Age   

• Estimates of prevalence of diabetes complications available from Otiniano et al. 

(103, 104) indicate that age group 65-75 have a prevalence of 58% and the age group  

>75 have one of 63%.  The difference of proportions is approximately 0.05 and there is 

not sufficient power for this hypothesis. 
 

Aim 2.a. Power for a chi-square test, N=690 
Prevalence Estimates of Diabetes 

complications 
   

% PowerScenario Age 65-74 Age >75 Difference 
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1 .58  .63* .05 22
* From Otiniano et al. 

Hypothesis 2.b:  Length of the disease 

• Estimates of prevalence of diabetes complications available from Otiniano et al. 

(103, 104) indicate that length of disease up to 10 years have a prevalence of 52% and 

length of disease for 11 or more years is 69%.  The difference of proportions of 

approximately 0.17 will be sufficient for 99% power. 
 

Aim 2.b. Power for a chi-square test, N=690 
Prevalence Estimates of Diabetes 

complications 
   

Scenario Up to 10 years 11 years or more Difference % Power
1 .52  .69* .17 99

* From Otiniano et al. 

 
AIM 3:  For Aim 3, we investigate the association of cardiovascular disease (heart attack 

and stroke) in Mexican American elders with diabetes. 

Hypothesis 3.a:  Heart attack  

• Estimates of the incidence of heart attack available from Otiniano et al. (105) 

indicate that heart attack in diabetics is 15% and heart attack in non diabetics is 7%.  The 

difference of proportions of approximately 0.08 will be sufficient for 99% power. 
 

Aim 3.a. Power for a chi-square test, N=3050 
Incidence Estimates of Heart attack   

Scenario Diabetics Non diabetics Difference % Power
1 .15  .07* .08 99

* From Otiniano et al. 
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Hypothesis 3.b:  Stroke  

• Estimates of the incidence of stroke available from Otiniano et al. (107) indicate 

that stroke in diabetics is 11% and stroke in non diabetics is 5%.  The difference of 

proportions of approximately 0.06 will be sufficient for >99% power. 
 

Aim 3.b. Power for a chi-square test, N=3050 
 Incidence Estimates of Stroke  

Scenario Stroke + DM Stroke + Non DM Difference % Power
1 .11  .05* .06 >99

* From Otiniano et al. 

 
AIM 4:  For Aim 4, we investigate the association of diabetes complications related to 

mortality in Mexican American elders with diabetes 

Hypothesis 4: Mortality 

• Estimates of the incidence of mortality available from Otiniano et al. (109) 

indicate that mortality in diabetics with complications was 45% and mortality in diabetics 

without complications was 32%.  The difference of proportions of approximately 0.13 

will be sufficient for >90% power. 
 

Aim 4. Power for a chi-square test, N=690 
 Incidence Estimates of Mortality  

% PowerScenario With complications Without complications Difference 
1 .45  .32* .13 >90

* From Otiniano et al. 

 
AIM 5: For Aim 5, we investigate the association of poor glycemic control and severity 

of the disease (measured by insulin users). 
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Hypothesis 5:  Glycemic control 

• Estimates of the 5th wave prevalence of insulin user is 30% in diabetics with 

poor glycemic control (HbA1c>8%) and 14% in diabetics with good glycemic control 

(HbA1c<7.9%).  The difference of proportions is approximately 0.16 and provide a 

power of 78%. 
 

Aim 5. Power for a chi-square test, N=209 
Prevalence Estimates of Insulin users   

Scenario HbA1c >8% HbA1c<7.9% Difference % Power
1 .30  .14 .16 78

 

LOST TO FOLLOW-UP 

Table 4 shows the description of subjects by status at the end of follow-up (11 

years).  Subjects with confirmed death at the end of follow-up through the National Death 

Index (NDI) were older, significantly more likely to report diabetes, have diabetes 

complications, have more severe disease (more disease duration and more insulin use), 

report more heart attack events, stroke, hypertension, and have more ADL limitations 

compared with those who where reinterviewed in person, reinterviewed by proxies, lost 

to follow-up or who refused to be reinterviewed. 

Subjects who were reinterviewed by proxy had the lowest education grade and the 

lowest BMI compared to subjects who were reinterviewed in person, deceased, lost to 

follow-up or who refused to be reinterviewed at the end of the follow-up. 

Knowledge of these characteristics in an older Hispanic population will be useful 

in promoting education and developing lifestyle changes beginning in early adulthood to 

manage the disease and to prevent future complications in this high risk population.  
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TABLE 4. DESCRIPTIVE CHARACTERISTICS OF ORIGINAL SUBJECTS AT BASELINE BY 

STATUS AT THE END OF FOLLOW-UP (2005) 

Explanatory variable Re 
interviewed

Re 
interviewed 

Deceased Refused to be 
reinterviewed/ 
Lost of follow-

up  

N=1,410 
N=1074 by proxy 

N=93 
N=473 

Age, mean ± SD 71.1±4.8 75.6±6.4 76.3±7.4 70.6±4.9 

Gender (Female) n, % 672 (63%) 65 (70%) 729 (52%) 292 (62%) 

Education mean ± SD 5.0±3.8 3.7±3.5 4.6±3.9 5.3±4.0 

∗BMI , mean ± SD 28.5±4.9 26.4±4.7 27.1±5.4 28.3±5.6 

Diabetes  n, % 185 (17%) 16 (17%) 416 (30%) 73 (15%) 

Diabetes 

complications
90 (22%) 10 (2%) 272 (66%) 40 (10%) †  n, % 

Diabetes length >15 

years n,% 
60 (26%) 6 (3%) 146 (63%) 18 (8%) 

Insulin use  n, % 40 (22%) 1 (.5%) 123 (66%) 21 (11%) 

Heart attack  n, % 76 (27%) 3 (1%) 172 (62%) 27 (10%) 

Stroke  n, % 33 (17%) 6 (3%) 132 (69%) 19 (10%) 

Hypertension  n,% 417 (33%) 30 (2%) 632 (51%) 171 (14%) 
‡Any ADL  limitation n, 

% 44 (10%) 13 (3%) 333 (79%) 31 (7%) 

 
∗ BMI: Body mass index 
† Diabetes complications included retinopathy, nephropathy, peripheral vascular disease, and amputations  
‡ ADL: Activities of daily living 
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CHAPTER 4:  PREVALENCE AND INCIDENCE OF DIABETES 
AND ITS COMPLICATIONS 

 

PREVALENCE OF SELF-REPORTED DIABETES 

This chapter reports results of the cross sectional analysis at baseline of self-

reported physician-diagnosed diabetes and self-reported physician-diagnosed diabetes 

complications and other factors in Mexican American elders with diabetes.  These 

findings have been reported in Otiniano et al. (103, 104).  

The Mantel-Haenszel Chi-Square statistic was used to test associations in 

demographic variables, socioeconomic, and medical characteristics between subjects with 

and without diabetes complications at baseline. 

In order to produce results that were representative of older Mexican Americans 

in the five southwestern states, all analyses incorporated weighted data and were 

conducted using the SUDAAN program (150).  Confidence intervals were obtained using 

the SAS system for Windows, version 9.1.3 (SAS Institute, Cary, NC). 

In multivariate logistic regression model, we have adjusted for socio-demographic 

factors and other chronic conditions measured in the study.  Because we employed an 

area probability sample with primary sampling units of 300 census tracts, we adjust for 

design effects to remove any clustering bias in our estimates.  This was accomplished by 

using a Taylor Linearization method from the SUDAAN program (150).  Weights were 

applied to represent appropriate proportions of older Mexican Americans in each of the 

five southwestern states.  Weights were obtained by taking into account several factors 

during the sampling process: distribution and differential probability of selection of 

Mexican Americans aged 65 or older \ was applied at the level of the census tracts; and 
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ratios for each state and gender were computed by dividing the sample size of 3050 by 

the census population size of 498,176.   

Table 5 presents the prevalence of self-diagnosed diabetes and the prevalence of 

self-diagnosed diabetes complications in Mexican American elders.  Of the 690 subjects, 

278 (40%) did not have any complications, 412 (60%) had one or more complications.  

Thirty-eight had retinopathy, 14% reported having nephropathy 40% had peripheral 

vascular disease, and 8% had amputations. 
 
TABLE 5.  PREVALENCE OF DIABETES AND DIABETES COMPLICATIONS IN MEXICAN 

AMERICAN ELDERS AT BASELINE

 
Diabetes     690 (22%) 

• Without complications   278 (40%) 

• With complications*   412 (60%) 

 Retinopathy    269 (38%) 

Nephropathy       99 (14%) 

Peripheral vascular disease   280 (40%) 

Amputations      62 (8%) 
 

* Mexican American elders with complications may have more than one complication 
 

At baseline, a total of 690 subjects reported having diabetes (Table 6).  Of the 690 

diabetics, 412 (60%) had one or more complications.  Seventy-four percent were aged 65 

to 74, 22% were aged 75 to 84, and only 4% were over 85 years of age or older.  

Approximately 45% were males and 55% were females; 59% were born in United States, 

whereas 41% were born in Mexico.  Bivariate analyses indicated no substantial 

differences in rates of diabetes complications across age, gender, or place of birth.   

Table 6 also presents factors such as marital status, education level, language of 

interview, presence of health insurance coverage, and household income.  Fifty-eight 

percent of the subjects were married.  Fifty-one percent had less than five years of 

education, 37% had five to eleven years and only 12% had 12 or more years of education. 
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Seventy-one percent completed the interview in Spanish and 29% in English.  About 6% 

of Mexican-American diabetics had no insurance coverage.  Fifty-six percent have an 

income of less than 10,000 dollars and 44% have an income of 10,000 dollars or over.  

Educational differences were evident: respondents with 12 or more years of education 

were less likely to have diabetes complications than those with less than 12 years of 

education (p=0.05).  No differences were seen in rates of complications by language of 

interview, presence of health insurance coverage or household income. 

 

TABLE 6. SOCIO-DEMOGRAPHIC CHARACTERISTICS OF MEXICAN AMERICANS 

ELDERS WITH DIABETES MELLITUS THAT ADJUSTED FOR THE FINAL SAMPLING 

WEIGHTS  

 
                                            With          Without 
Socio- Demographic   Total             Complications        Complications       P 

 
Overall:   690 (100%)        412 (60%)†            278 (40%) 
Age Group:                      

- 65-74   494 (74)*           288 (55)                  206 (45) 0.50 
 - 75-84   166 (22)   106 (58)             60 (42) 
 - > 85       30 (4)             18 (68)             12 (32) 
Gender:                         
 - Male:   291 (45)             171 (54)                  120 (46) 0.40 
 - Female:  399 (55)    241 (58)           158 (42) 
Place of Birth:                         
 - Mexico:  276 (41)             173 (58)                  103 (42) 0.73 
 - USA:   414 (59)    239 (56)           175 (44) 
Marital Status:                     
 - Married:  401 (58)    238 (57)           163 (43)  <0.01  
 - Non married  289 (42)    174 (57)                 115 (43) 
Levels of Education:                      
 - < 5   376 (51)             233 (58)                  143 (42) 0.05 
 - 5-11   236 (37)   144 (61)             92 (39) 
 - >12       73 (12)     33 (39)             40 (61) 
Language of Interview:          

- Spanish:  536 (71)   313 (55)           223 (45)  0.47 
- English:  154 (29)     99 (60)             55 (40)  

Health Insurance Coverage:                     
 - Covered:  656 (94)            385 (55)           271 (45)  0.11 
 - Not covered:      34 (6)            27 (74)              7 (26) 
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Household Income‡: 

- <10,000  320 (56)  205 (63)          115 (37)  0.08 
- >10,000          293 (44)  162 (54)          131 (26) 

 
∗column percent   
† row percent   
‡ denominator did not include 77 cases with missing value 

Source: Otiniano et al. Ethnicity & Disease 2002;12:252-8 
  

Table 7 shows the description of medical factors, including family history, length 

of the disease, treatment received, and related comorbid conditions such as stroke, heart 

attack and hypertension.  Those with none/unknown family history comprised 75% of the 

sample, 20% reported one diabetic parent and 5% reported two diabetic parents.  Despite 

the large number in the none/unknown category (which may reflect lack of knowledge or 

information about the disease state of their parents), family history was more common 

among those who had complications (p=0.06).  Respondents having the disease for five 

or fewer years comprised 27% of the sample, 36% had the disease 6 to 14 years, 18% for 

15 to 20 years, and 19% for more than 20 years.  Diabetes complications were more 

common among those having diabetes for 15 or more years (p=0.001).  Five percent 

reported receiving no treatment, 58% received only oral hypoglycemics, 31% received 

insulin only, and 6% received both oral hypoglycemics and insulin.  Type of treatment 

was not statistically associated with complications. 

Of the 690 subjects, approximately 12% reported ever having a stroke, 15% 

reported a heart attack, and 56% reported hypertension.  Bivariate analyses indicated that 

respondents who had a stroke (p=0.01), a heart attack (p=0.009), or hypertension 

(p=0.06) were all more likely to report complications.     
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TABLE 7.  HEALTH-RELATED CHARACTERISTICS OF MEXICAN AMERICANS ELDERS 

WITH DIABETES MELLITUS THAT ADJUSTED FOR THE FINAL SAMPLING WEIGHTS

 
         With        Without  
         Total         Complications        Complications         P 
         n=690 (%)            n=412 (%)      n=278 (%)     

 
Family History:                        

  - None/Unknown:     531 (75)*              301 (54)†                 230 (46)  0.06    

  - One parent:      130 (20)               89 (58)             41 (42)     

  - Both parents:       29 (5)               22 (82)              7 (18) 

Length of the disease:                        

  - Up to 5 years:     161 (27)               79 (43)                      82 (57)  0.001 

  - 6 to 14 years:     244 (36)         142 (59)           102 (41) 

  - 15 to 20 years:    104 (18)                     73 (67)                       31 (33) 

  - > 20 years:     124 (19)               89 (72)               35 (28) 

Received Treatment:              

  - None:       28 (5)                  9 (24)             19 (76)  0.10       

  - Pills:     440 (58)          254 (57)            186 (43) 

  - Insulin:     185 (31)                   126 (63)            59 (37) 

  - Pills + Insulin:     32 (6)                 22 (57)            10 (43)  

Related comorbid complications: 

  - Stroke:     76 (12)                    57 (74)                       19 (26)              0.01  

  - Heart Attack:  105 (15)              78 (69)                       27 (31)       0.009  

  - Hypertension  394 (56)                   253 (61)                      141 (39)             0.06  

 
∗ column percent  

† row percent 

Source: Otiniano et al. Ethnicity & Disease 2002;12:252-8.
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PREVALENCE OF SELF-REPORT OF DIABETES COMPLICATIONS 

Of the 690 subjects, 278 (40%) did not have any complications and 412 (60%) 

had one or more complications.  Thirty-eight had retinopathy, 14% reported having 

nephropathy 40% had peripheral vascular disease, and 8% had amputations. 

 Table 8 shows the results of the logistic regression analysis of any complications 

on the socio-demographic and health-related factors.  Variables adjusted for outcomes 

were age group, gender (male), education (>12 years), marital status (married), language 

of interview (Spanish), insurance coverage (covered), length of the disease (15 to 20 

years and >20 years), treatment received (insulin + hypoglycemics and insulin only), 

heart attack, and stroke.  Having any complications was strongly associated with low 

education, years since diagnosis of diabetes and heart attack, after controlling for other 

factors.  Respondents with 12 or more years of education were less likely to have 

complications (OR  0.32, 95% CI=0.15-0.68).  However, having diabetes for 20 or more 

years (OR 1.97, 95% CI=1.12-3.47) and having heart attack (OR 2.36, 95% CI=1.26-

4.40) were associated with increased complications.   

The logistic regression analyses modeling individual complications found that 

being in the age group of 75-84 (OR 0.29 95% CI=0.09-0.97) and being male (OR 0.45, 

95% CI=0.25-0.84) were associated with lower risk for nephropathy, whereas having a 

heart attack (OR 2.92, 95% CI=1.55-5.52) was associated with elevated risk for 

nephropathy.  The risk for retinopathy was lower among those with a high school 

education (OR 0.36, 95% CI=0.17-0.76), but higher among those with the disease for 15 

or more years (OR 2.16, 95% CI=1.09-4.26) or 20 or more years (OR 2.05, 95% 

CI=1.21-3.49) and among those reporting a heart attack (OR 1.96, 95% CI=1.10-3.51).  

Peripheral vascular disease was lower in those with 12 or more years of education (OR 

0.40, 95% CI=0.18-0.90), and higher among those with diabetes for 20 or more years 
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(OR 2.25, 95% CI=1.33-3.81), those receiving insulin or the combination of 

hypoglycemics and insulin (OR 1.61, 95% CI=1.03-2.51), and those reporting a heart 

attack (OR 2.32, 95% CI=1.31-4.12).  The risk for amputations was also elevated among 

those having diabetes for 15 or more years (OR 2.70, 95% CI=1.27-5.75). 

Table 9 shows the prevalence of lower extremity amputations among Mexican 

American elders with diabetes and selected risk factors at baseline.  There are statistically 

significant differences between subjects with and without amputations for the following 

variables: obesity (p=0.02), retinopathy (p=<0.01), peripheral vascular disease (p<0.01), 

arthritis (p=0.03), any ADL limitation (p=<0.01) and IADL limitation (p=<0.01).  Being 

hospitalized and having doctor visits in the past year did not differ across the two groups.  

Amputations were more common among those having diabetes for 10 or more years 

(p=<0.01).  Five percent of amputees reported receiving no treatment, and 95% received 

oral hypoglycemics, insulin, or both.   



   - 65-74        0.63 (0.22-1.82)          0.36 (0.12-1.04)          1.60 (0.54-4.77)          0.63 (0.20-1.96)          0.29 (0.07-1.22)                                  

12 years edu.†    0.32 (0.15-0.68)          0.72 (0.28-1.86)          0.36 (0.17-0.76)          0.40 (0.18-0.90)          0.75 (0.27-2.06)             

Gender (Male)    0.78 (0.52-1.15)          0.45 (0.25-0.84)          1.08 (0.78-1.50)          0.67 (0.45-1.01)          1.31 (0.62-2.75)       
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TABLE 8. RESULTS OF LOGISTIC REGRESSION MODELS PREDICTING ANY AND SELECTED COMPLICATIONS IN MEXICAN 

AMERICAN ELDERS WITH DIABETES (N=685) 

ABLE 8. RESULTS OF LOGISTIC REGRESSION MODELS PREDICTING ANY AND SELECTED COMPLICATIONS IN MEXICAN 

AMERICAN ELDERS WITH DIABETES (N=685) 

Complications:         Any                         Kidney                             Eyes                        Circulation                   Amputations 

                       OR  95%CI                OR  95%CI                 OR  95%CI                   OR  95%CI                   OR  95%CI   

 

Heart Attack       2.36 (1.26-4.40)          2.92 (1.55-5.52)          1.96 (1.10-3.51)          2.32 (1.31-4.12)          1.38 (0.56-3.37)  

 

  15 to 20 yrs       1.50 (0.68-3.29)          1.03 (0.44-2.41)          2.16 (1.09-4.26)          1.48 (0.79-2.77)          2.70 (1.27-5.75)      

Pills/Insulin§       1.28 (0.77-2.13)          1.23 (0.70-2.16)          1.17 (0.69-1.99)          1.61 (1.03-2.51)          1.79 (0.89-3.60)  

   - 75-84        0.59 (0.18-1.93)          0.29 (0.09-0.97)          1.84 (0.55-6.20)          0.61 (0.18-2.03)          0.35 (0.07-1.89) 

Age Group*           

Length of the disease‡ 

  > 20 years       1.97 (1.12-3.47)          1.24 (0.60-2.57)          2.05 (1.21-3.49)          2.25 (1.33-3.81)          0.69 (0.25-1.92) 

* reference group = > 85 years old;  † reference group = < 12 years of education;   ‡ reference group= < 15 years;  § reference group = no treatment. 

Besides the present variables show in this table, outcomes were adjusted with marital status, language of interview, insurance coverage and stroke. 

Source: Otiniano et al. Ethnicity & Disease 2002;12:252-8. 

Insulin +  
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TABLE 9. PREVALENCE OF LOWER EXTREMITY AMPUTATIONS AMONG MEXICAN 
AMERICAN ELDERS WITH DIABETES AND SELECTED RISK FACTORS AT BASELINE   

 
Risk Factors        Non-Amputated             Amputated  p  
                                             n=630 (%)               n=60 (%)                  

 
Smoker               250 (40)  34 (46)           0.49  

Obesity (BMI>30+)*   236 (45)  24 (66)           0.02 

Eye problems     235 (34)  34 (61)        <0.01 

Kidney problems    86 (12)  13 (28)         0.08 

Circulation problems    220 (32)  60 (100)        <0.01 

Stroke      65 (11)  11 (22)           0.16  

Hypertension    360 (56)  34 (58)         0.85 

Heart Attack      93 (15)  12 (20)         0.47 

Hip Fracture      17 (3)    6 (15)         0.08 

Arthritis    319 (50)  19 (32)        0.03  

Hospitalization†   465 (72)  36 (63)         0.27  

Doctor visits‡     578 (95)        56 (98)          0.09  

Any ADL    110 (18)  31 (55)       <0.01  

Any IADL    385 (63)  54 (90)        <0.01 

Length of the disease  

     - < 10 years   330 (54)             19 (22)         <0.01       

>      - 10 years   300 (46)  41 (78)  

Received Treatment          

      - None      28 (5)    4 (5)        0.77  

      - Pills or/and Insulin  602 (95)  56 (95)    

 
* Denominator did not include 89 cases with missing values on obesity.  
† Hospitalized in the past 12 months.   
‡Visited physician in the past 12 months.   
 

Source: Otiniano et al. Journal of Diabetes and Its Complications 2003;17:59-65. 
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Table 10 describes the type of lower extremity amputations at baseline and two 

subsequent follow-ups.  Leg amputation was the most common type of amputation at 

baseline, first and second follow-ups, followed by foot amputation.  Toe amputation was 

the least common type. 
 
TABLE 10. DESCRIPTION OF TYPES OF LOWER EXTREMITY AMPUTATIONS IN 

MEXICAN AMERICAN ELDERS WITH DIABETES AT BASELINE AND TWO SUBSEQUENT 

FOLLOW-UPS 

 
st             Baseline            1  Follow-up            2nd Follow-up  

          1993-1994       1995-1996            1998-1999              
              n (%)                     n (%)                       n (%)                                      

 
          - Toes           11 (18)                   9 (20)                   4 (12) 

          - Foot           15 (25)                     15 (33)                 12 (38) 

          - Leg           32 (53)             19 (42)                 15 (47) 

          - Other             2 (4)                      2 (5)                   1 (3) 

 
Total:            60 (100)                   45 (100)               32 (100) 

 
Source: Otiniano et al. Journal of Diabetes and Its Complications 2003;17:59-65. 
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INCIDENCE OF DIABETES COMPLICATIONS OVER 11-YEAR PERIOD 

This section reports results of incidence of diabetes and diabetes complications 

over 11-year follow-up of Mexican American elders. 

The analysis reported in Table 11 was done by Chi-square statistics.  Previous 

self-reported complications were excluded from analysis at each follow-up.  

Table 11 shows the incidence of diabetes and diabetes complications at each 

interview, from 1993-4 to 2004-5.  At the baseline interview (93-94), 690 (22%) subjects 

reported having received a physician’s diagnosis of diabetes.  At the 1st follow-up (95-96) 

there were 532 (23%) diabetic subjects.  At the 2nd follow-up (98-99) there were 390 

(21%) subjects.  At the 3rd follow-up (00-01) there were 324 (21%) subjects.  And at the 

fourth follow-up, there were 265 (23%) subjects with diabetes.  

Thirty-eight percent of subjects with complications reported having retinopathy at 

baseline.  At the 1st, 2nd, 3rd, and 4th follow-ups there were 15%, 11%, 5%, and 8% 

respectively. 

Fourteen percent of subjects reported having nephropathy at baseline.  At the 1st, 

2nd, 3rd, and 4th follow-ups there were 6%, 8%, 6%, and 6% respectively. 

Forty percent of subject reported having peripheral vascular disease at baseline.  

At the 1st, 2nd, 3rd, and 4th follow-up, there were 14%, 13%, 5%, and 8% respectively. 

Only 8% of subjects reported having amputations at baseline.  At the 1st, 2nd, and 

3rd follow-ups there were 8%, 11%, and 9% respectively.  However, at the 4th follow-up 

no subjects reported having amputations. 
 



TABLE 11. BASELINE PREVALENCE AND FOLLOW-UP INCIDENCE OF DIABETES AND DIABETES COMPLICATIONS ACROSS 11-
YEAR STUD
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Y    
ABLE 11. BASELINE PREVALENCE AND FOLLOW-UP INCIDENCE OF DIABETES AND DIABETES COMPLICATIONS ACROSS 11-

YEAR STUDY

Amputations Amputations 

45 (11%) 

62 (8%) 

31 (9%) 

44 (8%) 

n (%) n (%) 

- - 

280 (40%) 

76 (14%) 

50 (13%) 

15 (5%) 

23 (8%) 

PVC* PVC* 
n (%) n (%) 

Nephropathy Nephropathy 

99 (14%) 

20 (6%) 

18 (6%) 

31 (6%) 

31 (8%) 

n (%) n (%) 
Retinopathy Retinopathy 

269 (38%) 

82 (15%) 

42 (11%) 

15 (5%) 

22 (8%) 

n (%) n (%) 

324 (21%) 

265 (23%) 

Interview Interview Cases recruited Cases recruited 
at baseline at baseline 

Cases of 
Diabetes 
Cases of 
Diabetes 

    

Baseline (93-94) 3050 690 (22%) 

1st Follow-up (95-96) 2261 532 (23%) 

390 (21%) 

1518 

1167 

1849 

   * PVC denotes peripheral vascular disease.   

 Follow-up (00-01) 

2nd Follow-up (98-99) 

 Follow-up (04-05) 

3rd

4th
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TABLE 12. PERCENT OF SUBJECTS WITH NEW, 2  AMPUTATION, AND MORTALITY 

AT THE TWO FOLLOW-UPS AND CUMMULATIVE MORTALITY AT 5-YEAR FOLLOW-UP 

AMONG DIABETIC AMPUTEES MEXICAN AMERICAN ELDERS 

ND

 
1st Follow-up (1993-4 to 1995-6) 

 
ndDiabetic elders         New amputations 2  amputations Deaths  

 
Non-amputees (n=563)    28 (5%)                        ------                       67 (11%) 
Amputees (n=45)      -----                15 (33%)   15 (25%) 

 
 

nd2  Follow-up (1995-6 to 1998-9) 
 

ndDiabetic elders         New amputations 2  amputations Deaths   
 

Non-amputees (n=451)   24 (5%)       -----               112 (20%) 
Amputees (n=32)      -----                 9 (28%)     13 (29%) 

 
 

Total five-year follow-up (1993-4 to 1998-9) 
 

ndDiabetic elders         New amputations 2  amputations Deaths      
 

Non-amputees (n=630) 52 (11%)                -----            179 (28%) 
Amputees (n=60)     -----              24 (40%)             28 (46%) 

 
Source: Otiniano et al. Journal of Diabetes and Its Complications 2003;17:59-65. 

Table 12 presents the incidence of new amputations, second amputations and 

deaths.  At the first two-year follow-up, 5% of non-amputees at baseline experienced new 

amputations and 11% had died.  Of amputees at baseline, 33% experienced a second 

amputation and 25% had died.  At the five-year follow-up, 5% of non-amputees 

experienced a new lower limb amputation and 20% had died.  Of amputees at baseline, 

28% experienced a second amputation and 29% had died.  At the five-year follow-up, 
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there were 52 (11%) new amputees and 28% of non-amputees at baseline had died.  Forty 

percent of persons with an amputation at baseline experienced a second amputation and 

46% had died at five-year follow-up.  The number of deaths is 60% higher in subjects 

with an amputation at baseline compared to subjects who never experienced an 

amputation. 
 

TABLE 13. LOGISTIC REGRESSION ANALYSIS REPORTING ODDS RATIO OF HAVING 

AMPUTATIONS AT BASELINE AND NEW AMPUTATIONS OVER A FIVE-YEAR PERIOD IN 

DIABETIC6 MEXICAN AMERICAN ELDERS (N=690)

 
                         Odds ratio of having       Odds ratio of having          Odds ratio of having 
            amputations at baseline     new amputations           amputations at baseline  
                     at five-year follow-up             and  follow-up                         
                                      (95%CI)           (95%CI)             (95%CI)  

 
Number of cases 
with amputations:        60    52   112 

Age Group:      

      - 65-74    1.0     1.0      1.0  

      - 75 +    1.12 (0.61-2.04)   0.51 (0.24-1.08)    0.78 (0.48-1.27)    

Gender (M vs. F)   2.05 (1.15-3.65)   0.91 (0.49-1.68)    1.39 (0.90-2.15) 

Living Alone    1.04 (0.49-2.21)   0.80 (0.35-1.81)    0.90 (0.50-1.61) 

Obese >30 BMI∗   1.42 (0.80-2.52)   1.76 (0.97-3.21)    1.65 (1.07-2.55) 

Eye problems      1.81 (1.04-3.17)   1.16 (0.64-2.11)    1.51 (0.99-2.31) 

Stroke     1.66 (0.79-3.52)   3.39 (1.56-7.35)    2.48 (1.39-4.41) 

Hip fracture    3.78 (1.30-11.0)   0.60 (0.07-4.86)    2.08 (0.78-5.56) 

>10 years (vs. < 10)   1.96 (1.08-3.55)   1.87 (1.03-3.41)    1.99 (1.28-3.09) 

 
∗ Adjusted for variables listed in table 5 the 89 cases with missing information on obesity were assumed to 

be “non-obese” cases. 

 

Source: Otiniano et al. Journal of Diabetes and Its Complications 2003;17:59-65. 
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Table 13 presents the results of logistic regression analysis of amputations at 

baseline, new amputations at five-year follow-up, and any amputation at both baseline 

and follow-up.  Being male, having eye problems, hip fracture, and diabetes for 10 or 

more years were associated with lower extremity amputation at baseline.  New 

amputations were associated with stroke and having the disease for 10 or more years.  

These same variables plus obesity were associated with the overall incidence and 

prevalence of any amputation during the five-year period of the study. 
 

SUMMARY AND CONCLUSIONS 

The estimated prevalence of self-reported diabetes in Mexican American elders 

was 22%.  At the 1st follow-up (1995-1996) there were 532 (23%) diabetic subjects.  At 

the 2nd follow-up (1998-1999) there were 390 (21%) diabetic subjects.  At the 3rd follow-

up (2000-2001) there were 324 (21%) diabetic subjects.  And at the fourth follow-up, 

there were 265 (23%) subjects with diabetes.  The prevalence of diabetes in Mexican 

American elders is higher than in any other ethnic group.  Studies done over the past two 

decades in Mexican Americas elders (San Antonio Health Study, San Luis Valley Study, 

Starr County Study, the HHANES, and the Hispanic EPESE) indicated that Mexican 

Americans elders surpass non-Hispanic White elders and non-Hispanic Black elders in 

prevalence of diabetes.  Data from the HHANES (1982-1984) reported that Mexican 

Americans aged 45-74 years have a higher prevalence of diabetes than either Non-

Hispanic Whites or Non-Hispanic Blacks (92).  Data from the National Health Interview 

survey (NHIS) reported in 1993 that the prevalence of diabetes for non-Hispanic Whites 

aged 65 years or older was 9.7%, and for non-Hispanic Blacks was 16.2% (81).  Data 

from the 2001 Medicare fee-for-service file of beneficiaries >65 years of age that 

included four racial/ethnic groups (White, Blacks, Hispanics, and Asians) reported a 
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significantly higher prevalence of diabetes among Hispanics than among Blacks, Asians, 

or Whites (151).   

The estimated prevalence of diabetes complications was 60% in the Hispanic 

EPESE.  From those subjects with complications, thirty-eight percent had retinopathy, 

14% reported having nephropathy, 40% had peripheral vascular disease, and 8% had 

amputations.  Diabetic complications were associated with lower education, being 

unmarried, having the disease for 15 or more years and having certain chronic conditions.    

Having any complications (nephropathy, retinopathy, peripheral vascular disease, 

and amputations) was associated with low education in the San Antonio Heart Study (44)  

and the San Luis Valley Study (48).  Length of the disease was found to be associated 

with retinopathy and peripheral vascular disease in the San Antonio Heart Study (65, 95, 

99, 100, 152), the San Luis Valley Study (48, 110) and the Starr County Study (46, 108).  

Diabetic nephropathy refers to the presence of elevated urinary protein excretion 

in a person with diabetes in the absence of other renal disease (153).  The primary 

constituent of urinary protein in diabetic nephropathy is albumin.  Consequently, 

quantification of urinary albumin excretion is central to any description of diabetic renal 

disease (153).  Diabetes accounts for 44% of all new cases of end-stage renal disease 

(ESRD) in the United States, and persons with diabetes make up the fastest growing 

group of renal dialysis and transplants recipients (77, 153).  In the Hispanic EPESE we 

used a self-response to the question “as a result of your diabetes, have you ever had any 

problem with your kidneys, or not?” to identify nephropathy in people with self-reported 

history of diabetes.  Being male and having insurance were associated with lower risk of 

nephropathy in the Hispanic EPESE.  In the San Antonio  Heart Study (42), 26% of 

Mexican Americans were found to not have any type of health insurance and reported 

higher rates of microvascular complications (nephropathy and retinopathy).  Contrary to 
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reports from the San Antonio Heart Study (62, 95) where Hispanics had lower prevalence 

of myocardial infarction, in the Hispanic EPESE, heart attack was found to be associated 

with  nephropathy.  Previous studies have shown that microalbuminuria is associated 

with increased risk of death from cardiovascular disease (154).  Other factors in the 

development of diabetes nephropathy include diabetes duration, hypertension, 

hyperglycemia, and smoking (153).  

Diabetic retinopathy is the leading cause of new cases of blindness in people 20-

74 years in the United States (155).  In the Hispanic EPESE we used a self-response to 

the question “as a result of your diabetes, have you ever had any problem with your eyes, 

or not?” to identify retinopathy in people with self-reported history of diabetes.  

Retinopathy in the Hispanic EPESE was associated with low education, having the 

disease for 15 or more years and having a heart attack.  One previous study reported that 

the prevalence of retinopathy was 48% in Mexican Americans and increased with the 

increasing duration of diabetes and increasing levels of HbA1c (156).  Persons who have 

diabetic retinopathy are 29 times more likely to be blind than non-diabetic persons (155).   

Peripheral vascular disease (PVD) is clinically identified by intermittent 

claudication and/or absence of peripheral pulses in the lower legs and feet. These clinical 

manifestations reflect decreased arterial perfusion of the extremity (157).  In the Hispanic 

EPESE we used a self-response to the question “as a result of your diabetes, have you 

ever had any problem with the circulation in your legs or arms, or not?” to identify PVD 

in people with self-reported history of diabetes.  Peripheral vascular disease in the 

Hispanic EPESE was associated with low education, having the disease for 20 or more 

years, receipt of insulin or the combination of hypoglycemics and insulin, and having a 

heart attack.  PVD is associated with increasing age and duration of diabetes (157).  The 
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prevalence of PVD is higher in diabetic than non-diabetic patients in population-based 

and clinical based studies (158-160). 

Amputations are surgical procedures performed for multiple indications including 

gangrene, peripheral arterial occlusion, non-healing ulcers, severe soft tissue infections, 

osteomyelitis, trauma, tumors, and deformities (161).  In the Hispanic EPESE we used an 

observation and self-response to the question “Have you ever had any part of your body 

amputated as a result of your diabetes, or not?” to identify amputations in people with 

self-reported history of diabetes. The prevalence of amputations in the Hispanic EPESE 

was associated with being male, having retinopathy, having hip fracture, and having the 

disease for 15 years or more.  Leg amputation was the most common type of amputation 

followed by foot amputation.  Amputation rates are greater with increasing age, in males 

compared with females, and among members of racial/ethnic minorities compared with 

whites (161).  In San Antonio, Texas, amputations rates were high for African Americans 

followed by Mexican Americans and Whites (162).  Data from the 1983-90 National 

Hospital Discharge Surveys (NHDS) indicate that 6% of hospitalizations listing diabetes 

on the discharge record also listed a lower extremity ulcer condition (161).  Clinical 

epidemiologic studies suggest that foot ulcers precede ~85% of non-traumatic lower 

extremity amputations in individuals with diabetes (161).   

As with prevalence, incidence rates for Hispanics are higher than for whites (81).  

Incidence studies of diabetes in Non-Hispanic White and Non-Hispanic Black elderly 

were done in community incidence survey data (Framingham, NHIS, and Rochester) 

where diabetes is associated with the increase of age (163).  Data from the 2001 Medicare 

fee-for-service beneficiaries >65 years of age file reported that Hispanic elderly have a 

greatest incidence increase of diabetes (55.0%) than Black, Asian, or White elderly (151).  

All these surveys exclude institutional individuals, which would bias their estimates 
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downward compared with others.  Information from the Medicare Current Beneficiary 

Survey (MCBS) indicated that the self-reported rate of diabetes among community-

dwelling Medicare beneficiaries for 1996-2000 was between 0.79 and 0.96 of the rate of 

institutionalized beneficiaries (164).  

In the Hispanic EPESE, diabetes complications were followed for 11-years.  The 

incidence of self-reported retinopathy decreased from 15% to 8% at the last follow-up.  

This decline may have been due to excess deaths in the elderly diabetic population, in 

which the disease had already progressed to the stage of blindness (155).  The relative 

proportion of cases of blindness attributed to diabetic retinopathy declined with 

increasing age (155).  High blood pressure, early age at onset of diabetes, and longer 

duration of diabetes are also associated with increased risk of progression of retinopathy 

(155).  

The incidence of self-reported nephropathy in the Hispanic EPESE was steady at 

6% during the 4 follow-ups.  Longitudinal studies which have been examined the 

incidence of proteinuria reported that the incidence of proteinuria rises during the early 

years of diabetes and then declines (153).  This finding suggests that only a subset of 

persons with diabetes is susceptible to renal disease.  As the duration of diabetes 

increases, the number of persons remaining who are susceptible to renal disease declines, 

resulting in a declining incidence of proteinuria (153).  

The incidence of self-reported PVD decreased from 14% to 8% at the last follow-

up in the Hispanic EPESE.  However, the incidence of PVD increases with age.  Many 

elderly diabetic persons have PVD at the time of diabetes diagnosis (157).  Hypertension, 

smoking, and hyperlipidemia -- frequently present in patients with diabetes -- contribute 

additional risk for vascular disease (157).  In the Rochester, MN study and the 

Framingham, MA study, the incidence of PVD was higher in men than women.  PVD 
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represents a major chronic complication of diabetes and a major health care delivery 

problem for diabetic patients (157).   

The incidence of amputations was 8% at baseline and no amputations at the 11-

year follow-up.  A potential explanation for no reported amputations at the last follow-up 

is mortality.  In the Hispanic EPESE, mortality among diabetic amputees was 46% during 

a 5-year follow-up.  Serious comorbid conditions are common in this population, and 

mortality in amputees is often attributed to cardiac or renal complications (165).  Eleven 

percent of Mexican American elders with diabetes who did not have an amputation at 

baseline reported a lower extremity amputation at 5 year follow-up.  New amputations in 

this group were associated with stroke and having the disease for 10 or more years.  Also, 

40% of subjects with an amputation at baseline due to diabetes were found to have a 

second amputation at five-year follow-up.  Data from several states indicated that 9%-

20% of diabetic individuals experienced a new (ipsilateral) or second leg (contralateral) 

amputation during a separate hospitalization within 12 months after an amputation (161).  

Several analytic or experimental studies have demonstrated the beneficial effect of 

patient education on reducing amputation (161).  
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CHAPTER 5:  HEART ATTACK, STROKE, AND MORTALITY 
AMONG DIABETICS OVER SEVEN YEARS   

HEART ATTACK 

In this chapter the impact of self-reported diabetes on heart attack and stroke over 

a 7-year period was estimated.  The results of this chapter have been reported in Otiniano 

et al. (105, 107, 109) 

The analyses reported in Table 14 were adjusted for sampling weights and design 

effects in order to minimize any clustering bias in our estimates using the SUDAAN 

program.  Logistic regression analyses and Cox proportional hazard analyses were 

performed using the SAS Program.  Logistic regression analyses were used to assess the 

risk (odd ratio) of having a heart attack at baseline and new heart attack at first, second, 

and third follow-up; and to assess the risk of having ADL and IADL disabilities in 

subjects with and without heart attack stratified by other medical conditions at baseline. 

Cox Proportional Hazard Ratio analysis was employed to estimate the risk of mortality 

over the 7-year follow-up for people reporting heart attack with and without presence of 

other risk factors.   

Table 14 presents the prevalence of self-reported heart attack and its associated 

factors among 3050 Mexican American elders at baseline. Age ranged from 65 to 107 

years (mean age=73).  There were statistically significant differences in the prevalence of 

heart attack by age (0.01), gender (0.01), health insurance coverage (0.02), smoking 

(0.01), alcohol consumption (0.01), obesity (0.01), diabetes (0.01), hypertension (0.01), 

stroke (0.01), hip fracture (0.01), and arthritis (0.01).  
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TABLE 14. PREVALENCE OF SELF-REPORTED HEART ATTACK AND ASSOCIATED 
FACTORS AMONG MEXICAN AMERICAN ELDERS AT BASELINE

 
Variables                No. of subjects              No. of cases with       P    
                      at baseline       heart attack (%) 

 
Age Group:            
      - 65-74            2002      160 (7.9)       0.01  
      - 75+               1048     118 (11.2) 
Gender:            
      - Male               1292           143 (11.7)            0.01 
      - Female               1758      135 (7.6) 
Health Insurance Coverage:                     
      - Covered    2815                 266 (9.4)       0.02 
      - Not covered               235           12 (5.1) 
Smoking: 
      - Current/Former   1266      135 (10.6)       0.01 
      - Never               1784           143 (8.0) 
Alcohol consumption 
      - Yes    1393     156 (11.2)       0.01 
      - No      1657    122 (7.3) 
Obesity (BMI>30)  
      - Yes    1010          76 (7.5)       0.01 
      - No          1759      154 (8.7) 
      - Unknown     281        48 (17.0) 
Diabetes: 
      - Yes      690       105 (15.2)            0.01  
      - No      2360            173 (7.3) 
Hypertension:  
      - Yes    1250      166 (13.2)            0.01 
      - No          1800     112 (6.2) 
Stroke:    
      - Yes      190        49 (25.7)            0.01 
      - No       2860      229 (8.0) 
Hip Fracture: 
      - Yes      102          21 (20.5)            0.01 
      - No    2948       257 (8.7) 
Arthritis: 
     - Yes    1208      146 (12.0)  0.01 
     - No    1842     132 (7.1) 

 
Overall    3050      278 (9.1) 
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Other variables such as marital status, language of interview, living arrangements, financial strain, and 

depression are not statistically significant, and therefore not listed in the Table.  

 

Source:  Otiniano et al. Journal of the American Geriatrics Society 2003;51:923-929 

 

Table 15 presents the prevalence of self-reported heart attack at baseline (9.1%) 

and incidence rates of self-reported heart attack at first follow-up (6.1%), second follow-

up (9.1%), and third follow-up (7.9%). 

Table 16 presents logistic regression analyses showing the odds ratio (OR) of 

having a self-reported heart attack at baseline and at each follow-up, adjusted for socio-

demographic factors and other medical conditions.  Age (OR 1.38, 95% CI: 1.05-1.80), 

being male (1.57, 1.18-2.07), having diabetes (1.94, 1.48-2.55), hypertension (2.15, 1.64-

2.80), and stroke (2.58, 1.77-3.75) were significantly associated with heart attack at 

baseline, whereas age was a significant predictor for heart attack during the first (1.52, 

1.06-2.17), second (1.69, 1.22-2.34), and third follow-up (1.80, 1.24-2.61).  We also 

performed analyses using age as a continuous variable.  As a result, OR for age at the 

baseline model was 1.02 (1.01-1.03), and ORs for follow-up models were 1.3 (1.01-1.05), 

1.05 (1.03-1.07), and 1.06 (1.03-1.09), respectively.   

Table 17 presents four different models of the Cox proportional hazard ratio for 

the effect of heart attack on 7-year mortality.  Model 1 presents unadjusted risk ratio 

(1.57, 95% CI: 1.29-1.91), whereas Model 2 adjusted for age and sex (1.38, 1.13-1.68), 

Model 3 added social and lifestyle factors (1.39, 1.14-1.69) and Model 4 included other 

important medical conditions (1.18, 0.97-1.45).  All four models demonstrated that 

subjects with heart attack were significantly more likely to die at 7 years.   
 
 
 



 

TABLE 15. PREVALENCE AND INCIDENCE OF SELF-REPORTED HEART ATTACK AT 7-YEAR FOLLOW-UP 

  Cases with heart attack (n)                       Cases without heart attack (n) 
 Cases 

recruited 
at baseline 

Cases of 
heart attack 

Cases Cases lost to FU* or 
died of other causes 

from this period to the 
next follow-up 

Cases Cases Cases lost to FU  or 
died of other causes 

from one time period 
to the next 

who died 
of heart 
attack 

who died of 
heart attack Interview 

Baseline (93-94) 3050 278 (9.1) 43 25  2772 32 511 

1st Follow-up (95-96) 2261 139 (6.1) 77 8  2122 93 273 

2nd Follow-up (98-99) 1849 170 (9.1) 52 9  1679 73 161 

3rd Follow-up (00-01) 1518 121 (7.9) - -  1397 - - 
∗FU denotes follow-up.   
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Source:  Otiniano et al. Journal of the American Geriatrics Society 2003;51:923-929 
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TABLE 16. LOGISTIC REGRESSION ANALYSIS REPORTING ODDS RATIO OF SELF-REPORTED HEART ATTACK IN MEXICAN 
AMERICAN ELDERS AT BASELINE AND EACH FOLLOW-UP.  

ABLE 16. LOGISTIC REGRESSION ANALYSIS REPORTING ODDS RATIO OF SELF-REPORTED HEART ATTACK IN MEXICAN 
AMERICAN ELDERS AT BASELINE AND EACH FOLLOW-UP.  

 
 follow-up§                      Variables               baseline*                1st follow-up†             2nd follow-up‡                  3rd

                       Odds Ratio (95%Confidence Interval)  
 

 

Age 75 + (vs. <75)  1.38 (1.05-1.80)       1.52 (1.06-2.17)     1.69 (1.22-2.34)     1.80 (1.24-2.61)  

Education (>12 vs. <12) 0.97 (0.64-1.47)       0.66 (0.34-1.28)    0.44 (0.21-0.91)     1.23 (0.69-2.18)  

Obesity (BMI>30)  0.78 (0.58-1.04)       0.96 (0.66-1.41)     1.26 (0.90-1.75)     1.38 (0.94-2.04) 

Smoking (ever vs. never) 1.16 (0.89-1.53)       0.68 (0.46-0.99)     1.00 (0.71-1.40)     1.44 (0.98-2.12) 

Diabetes (1.48-2.55)       1.36 (0.92-2.01)     1.80 (1.28-2.54)     0.94 (0.60-1.48) 

Gender (male vs. female) 1.57 (1.18-2.07)       1.38 (0.94-2.01)     0.92 (0.65-1.30)     1.36 (0.91-2.03) 

Living arrangements  0.88 (0.63-1.24)       1.08 (0.71-1.65)        1.00 (0.68-1.47)     1.49 (0.98-2.26) 

  1.94 

   2.58 

Hypertension   2.15 (1.64-2.80)       1.22 (0.85-1.74)     1.17 (0.85-1.62)     1.05 (0.72-1.54) 

Stroke (1.77-3.75)       1.67 (0.95-2.94)     1.44 (0.84-2.49)     1.54 (0.81-2.91) 

* Of 3050 cases at baseline, 278 reported to have had a heart attack.  
† Of 2772 cases without heart attack at baseline, 139 reported a heart attack at 1st follow-up.   
‡ Of 2122 cases without heart attack at 1st follow-up, 170 reported a heart attack at 2nd follow-up. 
§ Of 1679 cases without heart attack at 2nd follow-up, 121 reported heart attack at 3rd follow-up. 
The logistic regression analyses were adjusted for variables listed in the table.   
 
Source:  Otiniano et al. Journal of the American Geriatrics Society 2003;51:923-929 
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TABLE 17. EFFECT OF SELF-REPORTED HEART ATTACK ON THE 7-YEAR MORTALITY 
OF MEXICAN AMERICAN ELDERS WITH AND WITHOUT PRESENCE OF OTHER RISK  
FACTORS.    

Hazard ratio of having 7-year 
mortality (95% CI)* Models 

(n=907) 
Model 1 † 1.57 (1.29-1.91) 

Model 2 ‡ 1.38 (1.13-1.68) 

Model 3 § 1.39 (1.14-1.69) 

Model 4 ║ 1.18 (0.97-1.45) 
 

* Generated from the Cox Proportional Hazard regression models of 3050 cases at baseline, 907 died at 7-  

   year follow-up.                

† Model 1: heart attack vs. no heart attack, without adjusting for other variables.   

‡ Model 2: heart attack vs. no heart attack, adjusting for age and sex. 

§ Model 3: heart attack vs. no heart attack, adjusting for variables used in Model 2, plus social and lifestyle     

   factors (living arrangements, smoking,  and drinking). 

║ Model 4: heart attack vs. no heart attack, adjusting for variables used in Model 3, plus chronic conditions  

   (obesity, diabetes mellitus, hypertension, stroke, cancer, hip fracture, and arthritis). 

 

Source:  Otiniano et al. Journal of the American Geriatrics Society 2003;51:923-929 
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STROKE 

Univariate analyses of the effect of diabetes and stroke in association with socio-

demographic characteristics and other factors were conducted using chi-square tests. 

These analyses adjusted for sampling weights and design effects to remove any clustering 

bias in our estimates, using the SUDAAN program (150).  Odds ratios (95% confidence 

intervals) generated from logistic regression analyses were used to assess the risk of 

having fair or poor self-rated health across the four groups of subjects.  Five-year survival 

analysis was undertaken using the Cox proportional hazard regression model (166).   The 

dates of deaths among subjects across two waves of follow-ups were determined from 

family members and a mortality search performed by Epidemiology Resources Inc.    

Table 18 shows the prevalence and incidence of stroke at the total of 11-year 

follow-up.  At baseline there were 6% cases with stroke, at the 1st follow-up there were 

6%, at the 2nd follow-up were 5%, at the 3rd follow-up were 4%, and at the 4th follow-up 

were 7% new cases who reported self-reported diagnosed stroke.  At follow-up, a higher 

percentage of stroke cases combined with diabetes had died compared to stroke cases 

only. 

TABLE 18. PREVALENCE AND INCIDENCE OF STROKE AT 11-YEAR FOLLOW-UP   

Cases recruited 
at baseline 

Cases of 
stroke 

Cases who 
died of stroke 

Cases who died 
having diabetes Interview 

Baseline (93-94) 3050 190 (6%) --- --- 

1st Follow-up (95-96) 2261 134 (6%) 25 (13%) 17 (22%) 

2nd Follow-up (98-99) 1849 84 (5%) 27 (20%) 16 (35%) 

3rd Follow-up (00-01) 1518 60 (4%) 22 (26%) 8 (24%) 

4th Follow-up (04-05) 1167 88 (7%) 21 (35%) 12 (52%) 
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Table 19 presents socio-demographic factors across 4 groups: those with both 

diabetes and stroke, those with stroke but no diabetes, those with diabetes but no stroke, 

and those with neither at baseline.  There were statistically significant differences across 

the 4 groups in age, language of interview, health insurance coverage, living arrangement 

and financial strain.  
TABLE 19. SELECTED SOCIO-DEMOGRAPHIC CHARACTERISTICS AT BASELINE FOR 
SUBJECTS WITH OR WITHOUT DIABETES OR STROKE 

 
          Total         Diabetes     No Diabetes     Diabetes      No Diabetes       p∗ 
                                             + Stroke         + Stroke    + No Stroke   + No Stroke 
              (n=76)                  (n=114)             (n=614)             (n=2246)    

 
Age Group:                        
   - 65-74         2002       42 (55)†       49 (42)         452 (73)        1459 (64) <0.01             
   - 75 +         1048       34 (44)         65 (57)         162 (26)          787 (35) 

Gender:              
   - Male:         1298       41 (57)         49 (40)         250 (42)          952 (42) 0.39          
   - Female:         1758       35 (42)         65 (59)         364 (57)        1294 (57)    

Marital Status:              
   - Married:         1693       41 (50)         67 (56)         360 (59)        1225 (54) 0.41  
   - Unmarried:         1357       35 (49)         47 (43)         254 (40)        1021 (45)            

Levels of Education:                     
   - < 5                     1601      42 (53)         57 (41)         339 (51)         1211 (50) 0.36              
   - 5-11         1102       21 (25)        46 (40)     215 (37)     820 (39)  

>   - 12                       299      13 (20)        11 (17)       60 (11)     215 (9)   

 Language of Interview:           
   - Spanish:           676      48 (54)         78 (60)         488 (73)          1760 (73) 0.02 
   - English:         2374      28 (45)        36 (39)    126 (26)            486 (26)  

Health Insurance:                       
   - Covered:         2815      74 (98)       109 (95)        582 (93)          2050 (87) <0.01  
   - Not covered:        235       2 (2)         5 (5)      32 (6)     196 (12)     

Living Arrangements:             
   - Alone:           640      13 (13)        17 (17)         113 (17)            497 (22) 0.04  
   - With others:       2410      63 (86)      97 (82)    501 (82)          1749 (77)  
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Financial Strain:            
   - None/a little:      1441      51 (68)       66 (62)          259 (46)          1065 (51) 0.01  
   - A great deal:      1609      25 (31)        48 (37)     355 (53)        1181 (48)  
* x2  statistical test.  † column percent weighted.  

Source: Otiniano et al. Archives Physical Medicine Rehabilitation 2003;84:725-30 

Table 20 presents data on health related variables across the four groups.  

Differences were found for obesity, hypertension, heart attack, arthritis, hospitalization in 

the past year, having a doctor visit in the past 12 months, reporting fair/poor health, any 

ADL disability, and any IADL disability across the four groups.   

TABLE 20. HEALTH-RELATED CHARACTERSITICS AT BASELINE FOR SUBJECTS WITH 

OR WITHOUT DIABETES OR STROKE   

 
                       Total     Diabetes     No Diabetes      Diabetes      No Diabetes   p∗ 

                                                + Stroke       + Stroke       + No Stroke    + No Stroke 
                  (n=76)               (n=114)    (n=614)                 (n=2246)              

 
Current/ever Smoker:     1266     39 (44)†       53 (48)          245 (40)         929 (43)     0.58         

Obesity (BMI:30+):    1010     17 (20)         23 (16)          243 (42)         727 (31)   <0.01  

Hypertension:     1250     47 (62)         75 (69)          347 (55)         781 (36)   <0.01  

Heart Attack:       278     23 (37) 26 (17)            82 (12)          147 (6)   <0.01 

Cancer:       162       5 (7) 11 (8)             38 (9)            108 (5)      0.11 

Hip Fracture:       102       6 (10)        10 (19)             17 (2)              69 (3)     0.08 

Arthritis:     1208     42 (58) 53 (52)          296 (47)          817 (37)     0.01 

Hospitalization‡:      579     37 (55) 39 (42)           152 (25)          351 (14)   <0.01 

Doctor’s visits║:            2460     69 (93)       101 (90)         565 (91)         1725 (75)   <0.01 

Fair/Poor Health    1402     41 (45) 70 (50)           408 (66)        1129 (47)   <0.01 

Any ADL:       418     38 (58) 45 (45)          103 (15)          232 (10)   <0.01 

Any IADL:     1622     69 (91) 88 (78)           370 (62)        1095 (51)   <0.01 

 
∗ x2  statistical test. 
† percent weighted. 
‡:  Hospitalized in the past 12 months.   
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║:  Visited physician in the past 12 months.   
 
Source: Otiniano et al. Archives Physical Medicine Rehabilitation 2003;84:725-30 

Table 21 presents both unadjusted and adjusted odds ratios of having fair or poor 

self-rated health across the four groups.  Compared to subjects without diabetes and 

stroke, subjects with diabetes but no stroke were nearly two times more likely to rate their 

health as fair or poor, whereas subjects with stroke but no diabetes were over two-fold 

more likely to rate their health as fair or poor.  Subjects with both diabetes and stroke 

were over three times as likely to do so.  
 

TABLE 21. EFFECT OF DIABETES AND STROKE ON SELF-RATED HEALTH IN MEXICAN 

AMERICAN ELDER    S

Combination of  Number (%) 
of subjects 

Odds ratio (95% CI) of having fair or 
poor self-rated health diabetes and stroke 

  Unadjusted odds 
ratio 

Adjusted* odds 
ratio 

No Diabetes + No Stroke 2246 (73.6) 1.00  1.00  

Diabetes + No Stroke 614 (20.1) 2.33 (1.89-2.87) 1.98 (1.58-2.49) 

No Diabetes + Stroke 114 (3.7) 3.80 (2.16-6.69) 2.70 (1.48-4.93) 

Diabetes + Stroke 76 (2.5) 5.56 (2.35-13.16) 3.52 (1.44-8.65) 
 
* Adjusted for age, gender, education, living arrangements, current or ever smoker, obesity, hypertension, 
heart attack, cancer, hip fracture, and arthritis.  
 
Source: Otiniano et al. Archives Physical Medicine Rehabilitation 2003;84:725-30 
 

Table 22 presents the proportional hazard regression analysis of 5-year mortality 

for those with diabetes, stroke, or both, as compared to those with neither condition.  

Those with both diabetes and stroke were over twice as likely to die within 5 years as 

those without diabetes and stroke (hazard ratio of 2.42 with 95% CI: 1.70-3.45).  
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TABLE 22. EFFECT OF DIABETES AND STROKE IN THE 5-YEAR MORTALITY IN 
MEXICAN AMERICAN ELDERS 

Combination of Number (crude 

death rate %) 

Hazard ratio (95% CI) 

diabetes and stroke of the 5-year mortality 

 of deaths Unadjusted Adjusted* 

No Diabetes + No Stroke 375 (16.6) 1.00    1.00 

Diabetes + No Stroke 174 (28.3) 1.81 (1.51-2.16) 1.96 (1.63-2.36) 

No Diabetes + Stroke 45 (39.4) 2.40 (1.76-3.26) 1.44 (1.07-2.03) 

Diabetes + Stroke 35 (46.0) 3.13 (2.22-4.43) 2.42 (1.70-3.45) 
 

* Adjusted for age, gender, education, living arrangements, current or ever smoker, obesity, hypertension, 

heart attack, cancer, hip fracture, and arthritis.  

Source: Otiniano et al. Archives Physical Medicine Rehabilitation 2003;84:725-30 

 

MORTALITY 

Univariate analyses of the relationship between vital status and diabetic 

complications were performed by using the Mantel-Haenszel chi-square statistics.  

Survival analyses examining the effect of diabetic complications on 7-year mortality 

were conducted using the Cox Proportional Hazard regression model.  Variables listed in 

Table 24 were used to model selected complications (retinopathy, nephropathy, 

peripheral vascular disease, and amputations) over the 7-year study period.  Table 25 

shows the Cox Proportional Hazard ratio of subjects who had one, two, three, or four 

complications (166) compared to subjects without diabetic complications. The SUDAAN 
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program was used to adjust for sample design effects (150).  In these analyses, subjects 

who were lost to follow-up or were still alive on the last date of follow-up (December 

2001) were censored. These analyses were completed using the SAS program (SAS 

Institute Inc, Cary, NC).   

TABLE 23. DEMOGRAPHIC AND HEALTH CHARACTERISTICS OF MEXICAN 

AMERICAN ELDERS WITH DIABETES WHO DIED BY 7-YEAR FOLLOW-UP (N=690)

                    Total Row % of subjects                  P 
                                                    N              who died at 7 years          

 
Overall:         690  39.7         
Age Group:           
  - 65-74         494  32.5                 <0.01 
  - 75-84         166   54.2                     
  - > 85                    30              76.7                      
Gender:                         
  - Male              291  46.4                      0.03   
  - Female          399  35.0                                   
Body Mass Index: 
  - <22               133  56.3                      <0.01  
  - 23-26         194        42.2                     
  - 27-29         145  35.8                     
  - >=30         218  30.7                     
Smoking 
  - Ever smoked        284  43.3                         0.11  
  - Never smoke              406  37.2 
Drinking 
  - Ever drank                311  41.8     0.31 
  - Never drank        379  38.0 
Living arrangement  
  - Alone          126  39.7     0.99  
  - With others               564  39.7 
Year of diagnosis with diabetes 
  - <10 years          297  37.0     0.17 
  - 10-19 years               193  42.5 
  - >=20 years                148  38.5 
  - Unknown           52  48.1 
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Complications: 
  - Any Complications             412             45.3                      <0.01 
  - No Complications              278             32.0                       
Selected Complications: 
  - Eye problems:          269             46.4                0.07   
  - Kidney problems:                 99  54.5              <0.01  
  - Circulation problems:           280             45.3                0.02  
  - Amputations:                 62  56.4                0.02 
 
Comorbidities: 
  - Stroke:                  76            53.9                 0.05        
  - Heart Attack:         105              45.7                 0.02  
  - Hypertension         394              41.6               0.34   
  - Hip Fracture           23  65.2                   0.14 
  - Depression                 186  44.0          0.71 

 
 
Source: Otiniano et al. J Diabetes and its Complications 2003;17:243-248 

 

Of 690 subjects aged 65 or older with diabetes, 276 (40%) subjects died between 

baseline and 7-year follow-up (Table 23). The death rate significantly increased with age 

and was higher in men than in women. Patients with diabetic complications had a higher 

death rate (45%) than those without complications (32%). 

Table 24 presents a series of models of the effect of each separate diabetic 

complication (retinopathy, nephropathy, peripheral vascular disease, or amputation) on 7-

year mortality.  The first model was unadjusted; the second model adjusted for age and 

sex.  The third model included social and lifestyle factors such as living arrangement, 

smoking, and drinking.  Other chronic diseases such as hypertension, stroke, heart attack, 

cancer and hip fracture were added in the fourth model.  Patients with Nephropathy were 

statistically significantly more likely to die than those without Nephropathy in all four 

models (e.g., the final adjusted hazard ratio was 1.56 with 95% confidence interval of 

1.13-2.16).  In adjusted models for the other three complications, the hazard ratio was not 

statistically significant, except for amputations in the unadjusted model (1.64, 1.11-2.43).  
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TABLE 24. EFFECT OF DIABETES COMPLICATIONS ON 7-YEAR MORTALITY IN 
MEXICAN AMERICAN ELDERS   

 
  Hazard ratio (95% confidence interval) of the 7-year mortality 

 
        Model 1∗              Model 2†                Model 3‡                Model 4§ 

 
Retinopathy  1.23 (0.95-1.59)    1.28 (0.99-1.65)    1.29 (1.00-1.68)    1.26 (0.97-1.63) 

Nephropathy  1.62 (1.18-2.23)    1.60 (1.16-2.21)    1.58 (1.15-2.19)    1.56 (1.13-2.16) 

PVD   1.04 (0.79-1.38)    1.09 (0.82-1.44)    1.11 (0.84-1.48)    1.09 (0.83-1.45) 

Amputations   1.64 (1.11-2.43)    1.33 (0.89-1.98)    1.30 (0.87-1.94)    1.32 (0.87-1.99)

 
Note: Hazard ratio (95% confidence interval) was generated from the Cox Proportional Hazard regression 
models.   
∗ Model 1: Diabetic mortality without adjusting for other variables.   
† Model 2: Diabetic mortality adjusting for age and sex. 
‡ Model 3: Diabetic mortality adjusting for variables used in Model 2, plus social and lifestyle factors  
                   (living arrangements, smoking,  and drinking). 
§ Model 4: Diabetic mortality adjusting for variables used in Model 3, plus other diseases (stroke, heart    
                  attack,  hypertension, cancer, hip fracture).   
 
Source: Otiniano et al. J Diabetes and its Complications 2003;17:243-248 

 

Table 25 presents detailed information on diabetic complications and their 

association with 7-year mortality.  Status of diabetic complications was classified into 5 

distinct groups: having no complication, showing only one complication, and having two, 

three or four complications.  In each group, there were also several distinct combinations 

of different complications present in patients.  For example, 9% of patients with diabetes 
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had three complications present at the time of interview, and 2% had all 4 selected 

complications as shown in the second column of Table 25.   

 The third column of Table 25 presents the Cox proportional hazard ratio which 

estimated the effect of the number of diabetic complications on 7-year mortality.  

Compared to subjects without any diabetic complications, subjects with only one 

complication were not statistically significantly different with respect to 7-year mortality. 

However, those with 2 or 3 complications were nearly twice as likely to die within 7 

years than those without complications, while patients with 4 complications were nearly 

3 times more likely to die (hazard ratio: 2.86 with 95% confidence interval of 1.47-5.58).  

 The fourth column of Table 25 presents the effect of each unique combination of 

diabetic complications on mortality.  For example, patients with kidney problems were 

significantly more likely to die than those without complications, as were those with eye 

plus circulation, circulation plus amputation, and kidney plus eye plus circulation 

problems.    
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TABLE 25. EFFECT OF SELF-REPORTED DIABETES COMPLICATIONS ON 7-YEAR 

MORTALITY IN MEXICAN AMERICAN ELDERS 

  Hazard ratio (95% confidence 
interval) of the 7-year mortality† 

Individual 
combination of 
complications 

Major group of 
combination Diabetic Complications N 

Subjects with no complications 278  1.00 (reference) 1.00 (reference) 

Subjects with one complication only  1.30 (0.96-1.76)  

     Eyes 101   1.38 (0.95-1.99) 

     Kidney  20  1.95 (1.03-3.70) 

     Circulation  82  1.05 (0.68-1.62) 

     Amputations    0   

Subjects with two complications  1.75 (1.26-2.43)  

     Eyes + Circulation  82  1.57 (1.06-2.32) 

     Circulation + Amputation  26  2.22 (1.29-3.83) 

     Kidney + Circulation  14  1.85 (0.84-4.04) 
     Kidney + Eye  11  2.02 (0.73-5.54) 
Subjects with three complications  1.80 (1.17-2.79)  

     Kidney + Eyes + Circulation  40  2.21 (1.34-3.66) 

     Eyes + Circulation + Amputation*   23  1.24 (0.60-2.58) 

Subjects with four complications  13 2.86 (1.47-5.58) 2.86 (1.46-5.57) 

Total 690    
 
* One complication case (kidney + circulation + amputation) was added at this group. 
† Hazard ratio (95% confidence interval) was generated from the Cox proportional hazard regression 
models, and adjusted for age, sex, living arrangements, smoking, drinking,  past medical history of stroke, 
heart attack, hypertension, cancer, and hip fracture.    
 

Source: Otiniano et al. J Diabetes and its Complications 2003;17:243-248 
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Table 26 shows causes of death among Mexican American elders in association 

with various diabetic complications.  Heart attack was the primary underlying cause of 

death in patients with diabetes with or without complications.  For example, heart attack 

was reported in 42% of cases with retinopathy and 57% of patients with nephropathy plus 

peripheral vascular disease.  Cancer and pneumonia were the second and third most 

common underlying causes of death reported by family members.  
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TABLE 26. CAUSES OF DEATH REPORTED BY FAMILY MEMBERS IN MEXICAN AMERICAN ELDERS WITH VARIOUS DIABETES 
COMPLICATIONS 

Diabetic complications Diabetic complications No. (%) No. (%) Heart Heart 
Attack Attack 

Cancer Cancer COPD COPD 
Pneumonia Pneumonia 

Stroke Stroke Diabetes Diabetes 
complication complication 

Alzheimer 
disease 

Alzheimer 
disease 

InjuryInjury Other Other 
causes causes 

ABLE 26. CAUSES OF DEATH REPORTED BY FAMILY MEMBERS IN MEXICAN AMERICAN ELDERS WITH VARIOUS DIABETES 
COMPLICATIONS 

No Complications 89 (32.4)† 35.9‡ 13.4 8.9 7.8 4.4 2.2 0 26.9 
One Complication only          
   Eyes 43 (15.6) 41.8 16.2 9.3 11.6 2.3 0 0 18.6 
   Kidney 11 (4.0) 27.2 27.2 9.0 18.1 9.0 0 0 9.0 
   Circulation 27 (9.8) 33.3 14.8 3.7 7.4 11.1 0 0 29.6 
   Amputations 0 0 0 0 0 0 0 0 0 
Two Complications          
   Eyes + Circulation 38 (13.8) 39.4 21.0 5.2 5.2 7.8 0 0 21.0 
   Circulation + Amputation 16 (5.8) 31.2 6.2 6.2 12.5 6.2 0 0 37.5 
   Kidney + Circulation 7 (2.5) 57.1 28.5 0 14.2 0 0 0 0 
   Kidney + Eye 4 (1.4) 0 0 0 0 25.0 0 0 75.0 
Three Complications          
   Kidney + Eyes + Circu. 20 (7.3) 40.0 10.0 0 5.0 20.0 0 0 25.0 
   Eyes + Circu.+ Amput.* 8 (2.9) 25.0 0 12.5 0 12.5 0 12.5 37.5 
Four Complications 11 (4.0) 45.4 9.0 0 0 9.0 0 0 36.3 

     Total 274 (100)    
* One complication case (kidney + circulation + amputation) was added at this group. 
† Column percent. 
‡ Row percent.     
Source: Otiniano et al. J Diabetes and its Complications 2003;17:243-248 
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SUMMARY AND CONCLUSIONS  

The purpose of this section was to describe the summary and conclusions of the 

findings of self-reported diabetes on heart attack, stroke, and mortality over a 7-year 

period.  These findings have been reported in Otiniano et al. (105, 107, 109) 

The prevalence and incidence of self-reported heart attack in each of the 3 follow-

ups in Mexican American elders was described above. Of the 690 diabetics, 

approximately 15% reported a heart attack at baseline.  However, from those subjects 

without diabetes, the prevalence of heart attack decreased significantly to 7%.  Factors 

such as age, gender, diabetes, hypertension, and stroke were significantly associated with 

heart attack at baseline, whereas age was a significantly predictor for incident heart attack 

at 7-year follow-up.  Fifty-six percent of the 690 diabetics Mexican American elders 

reported also having hypertension at baseline.  Based on the 1989 U.S. National Health 

Interview Survey (NHIS), 20% of those age >65 years who reported having diabetes also 

reported ischemic heart disease (167).  Heart disease in diabetic individuals appears early 

in life, affects women almost as often as men, and is more often fatal (167).  

This study also found that increased age was not only significantly associated 

with heart attack at baseline, but also a significantly predictor for self-reported heart 

attack at each of the three subsequent follow-ups.  An interesting finding here was that 

some already known risk factors for heart attack such as diabetes, hypertension and 

stroke were significantly associated with self-reported heart attack at baseline, as other 

studies showed (14, 168-172), but were not significant predictors of self-reported heart 

attack at the three follow-ups in Mexican American elders.  A possible reason was that 

the number of cases with heart attack at follow-ups was small.  In this situation, the 

association was unlikely to show statistical significance.   
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Incidence of heart disease in population-based studies in diabetic and non-diabetic 

White adults were done in the Wisconsin Study (173), Rancho Bernardo Study (174), 

Nurses Health Study (175), and others which reported that the risk of fatal ischemic heart 

disease was significantly greater among those with diabetes than those without.   

Diabetic individuals who have had a myocardial infarction are more likely than 

non-diabetic people to experience another infarction or death (167).  People with self-

reported heart attack from the Hispanic EPESE have a greater risk of dying within 7-year 

follow-up.  Heart attack was the underlying cause of death for 42.4% of those who died.  

The most common cause of death in adults with diabetes is coronary heart disease (167).  

National incidence data from a 9-year follow-up of the 1971-75 NHANES I for people 

with diabetes age 40-77 years showed a death rate of 28 per 1,000 persons-years for men 

and 10 per 1,000 persons-years for women respectively (167).  

In conclusion, Mexican American elders with self-reported heart attack were 

more likely to be older, be male, and have history of diabetes, hypertension and stroke.  

Subjects with self-reported heart attack had a greater risk of disabilities and were more 

likely to have died by the 7-year follow-up.   

Data from the Hispanic EPESE reported the summary and conclusions of the 

findings of self-reported diabetes on stroke over 7-year period.  Part of these findings 

have been reported in Otiniano et al. (107) 

Diabetes is an important cause of stroke (123).  Of the 690 diabetics in the 

Hispanic EPESE at baseline, approximately 12% reported ever having a stroke.  

However, only 5% reported having stroke without diabetes.  Elevated blood pressure is 

the major risk factor for stroke.  Fifty-six percent of the 690 diabetic Mexican American 

elders also reported having hypertension.  Other risk factors for stroke besides diabetes 
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include cigarette smoking and a high level of low-density lipoprotein (LDL) cholesterol 

(123).   

These findings show that the presence of both diabetes and stroke substantially 

increase the odds of reporting fair/poor self-rated health, and dying within five years.  

The effects of diabetes and stroke on self-rated health and mortality were cumulative.  

Although the presence of other medical conditions also increased these risks, the effect of 

diabetes with presence of stroke was substantial, even after stratifying for other chronic 

conditions or adjusting for other conditions simultaneously in the models.  A common 

indicator of health perception is self-rated health.  In this study, respondents with diabetes 

and stroke were significantly more likely to rate their health as fair or poor.  This pattern 

contrasts with the responses of the group without these diseases, even after adjustment for 

age, gender, education, living arrangements, smoking, obesity, hypertension, heart attack, 

cancer, hip fracture, and arthritis.   

The incidence of stroke from the Hispanic EPESE at 7-year follow–up was 4% 

and increased to 7% at 11-year follow-up.  The incidence of stroke also increased with 

increasing age.  In addition, mortality of the combination of diabetes and stroke at 7-year 

follow-up was 24% and at 11-year follow-up was 52%.  Many stroke patients may have 

undetected diabetes at the time of stroke; subsequent examination in the hospital or 

following treatment for stroke may identify previously undetected diabetes (123). 

Mortality in subjects with both diseases was two and a half-fold compared to 

those without these diseases over five-years.  These results are consistent with other 

studies (176-178), including the Multiple Risk Factor Intervention Trail (MRFIT) that 

found 2.8-fold  risk of mortality in subjects with diabetes and stroke (169).  Persons with 

diabetes may have a worse prognosis after a stroke (123).  Data from the National Center 
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for Health Statistics in 1992 reported stroke deaths higher in African Americans than 

Whites or Hispanics (123).  

In conclusion, these findings suggested that Mexican American elders with 

diabetes and stroke have significantly higher rates of disabilities, poorer self-rated health, 

and higher mortality than persons without these diseases, regardless of the presence of 

other conditions.  The effect of diabetes with stroke on the outcomes seems to follow an 

additive model.   

Here is the summary and conclusions of the findings of self-reported diabetes on 

mortality over a 7-year period.  These findings have been reported in Otiniano et al. (109) 

The study found that subjects with diabetic complications were significantly more 

likely to die than those without complications, particularly subjects with more than 2 self-

reported complications at the time of baseline interview.  There is evidence that indicates 

that diabetes ranks higher as a cause of death in racial/ethic minority populations than in 

Whites in the United States (179).  

Mexican American elders with nephropathy were nearly twice as likely to die 

than subjects without diabetic complications.  It is likely that the development of diabetic 

nephropathy is indicative of a generalized worsening that leads to higher mortality.  

Diabetic end-stage renal disease rates have been shown to be higher in Mexican 

Americans than in non-Hispanic whites (111, 180, 181).   

Most studies of mortality in persons with diabetes have been conducted in White 

and Black populations (179).  As in general populations, mortality in persons with 

diabetes increases with age (179).  One study on mortality data from the 2001 Medicare 

fee-for-service beneficiaries of people >65 years of age included four racial/ethnic groups 

(White, Blacks, Hispanics, and Asians) reported lower mortality rates among Hispanics 
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and Asians with diabetes than among White and Black elders.  These reports are 

consistent with lower mortality rates found among those without diabetes (151), reports 

of all cause of mortality reported by the National Center for Health Statistics (182), and 

the recent report of Bertoni et al. using Medicare data from 1995 to 1999 (183).  

The four leading causes of death in persons with diabetes are cardiovascular 

disease, diabetes, malignant neoplasms, and cerebrovascular disease (179).  Heart attack 

is the most commonly reported cause of death in diabetic Mexican American elders in 

this study.  Heart attacks accounted for 45% of deaths among diabetic Mexican 

Americans with four complications, followed by cancer, stroke, and diabetic 

complications.  Over 15% of patients with diabetes had a history of heart attack and 11% 

had a history of stroke in this study.         

Among middle-aged populations with diabetes, life expectancy is reduced by 5-10 

years.  Reduction of life expectancy is greater for those with diabetes complications, and 

decreases with increasing age at diagnosis (179).  The excess risk of mortality is also 

higher for those using insulin, which may be an indicator of more severe disease (179).   

In conclusion, the risk of 7-year mortality increased with the number of 

complications in Mexican American elderly patients with diabetes.  Detection of and 

early treatment/control for diabetic complications may lead to increase survival in this 

population.  Modifying or preventing risk factors through the promotion of healthy 

lifestyles could decrease diabetes mortality.  
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CHAPTER 6:  DIABETES AND GLYCEMIC CONTROL  

This section described the results of self-reported diabetes on glycemic control 

over 11-year period.  

In the 5th interview, a sample of 902 Mexican Americans aged 75 years old was 

added.  An HbA1c test to measure glycemic control for diabetics was incorporated into 

the study.  These data are from the 5th interview (2004-2005).  A total of 2,069 Mexican 

Americans aged 75 and over were interviewed.  Six-hundred eighty nine subjects (33%) 

reported having been diagnosed with diabetes and 209 (30%) subjects agreed to perform 

a finger prick and supply a dry blood sample to test their HbA1c level.   

Statistical analysis focuses on the association between poor glycemic control and 

sociodemographic and health factors.  Differences across sociodemographic and health 

factors were assessed with chi-square statistics (Tables 27 and 28).  Statistical analysis 

between poor glycemic control and compliance and patient knowledge was assessed by 

chi-square statistics (Table 29).  Odds ratios and 95% confidence intervals generated 

from logistic regression analysis were used to assess the risk of poor glycemic control in 

Mexican American elders with diabetes (Table 30).  These analyses were completed 

using the SAS program (SAS Institute Inc, Cary, NC).   

The HbA1c test provides the most objective and reliable information about long-

term glucose control in diabetic patients (184, 185).  The HbA1c test measures a person’s 

average glycemia over the preceding 2-3 months (186) and thus assesses treatment 

effectiveness (20).  Values for HbA1c are expressed as a percentage of total hemoglobin.  

The value of HbA1c in people without diabetes typically ranges from 4% to 6% (187).  

Diabetics with a normal range of HbA1c reflect better metabolic control of the disease 
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(188).  The American Diabetes Association (ADA) recommends the use of HbA1c as a 

baseline test before initiating therapy (20, 192) and the HbA1c remains a valuable test for 

monitoring glycemia (189, 190).  The ADA recommends that the goal of therapy should 

be an HbA1c result of <7% (20, 189).  Additional action is recommended to improve 

glycemic control when HbA1C reaches 8% (20, 191). 

There have been a few epidemiologic studies of HbA1c collected from finger 

prick or blood samples in Mexican Americans.  For example, Ferrell et al. (188) found no 

gender differences, both in newly diagnosed diabetics and in those with a clinical history 

of diabetes (neither diabetics taking medications nor those not taking medications, or 

those diabetics taking insulin with those taking pills).  Lasater et al. (192) found that 

glycemic control in Hispanics was not related to the ability to speak English.  Harris et al. 

(191) using HHANES III data found poor glycemic control (>8%) in non-Hispanic black 

women (50%) and Mexican American men (45%) compared with other groups.  Finally, 

Tucker et al. (197) found that older Hispanics of Caribbean origin were more likely to 

have glycosylated hemoglobin concentrations above 7% than non-Hispanic Whites.  

These data indicate that Mexican Americans and other Hispanics with diabetes may have 

poor glycemic control, placing them at high risk of diabetic complications (188, 194). 

Figure 4 describes the 5th interview distribution of H-EPESE subjects by diabetes 

status, HbA1c test lab receiving, and processing.  From 2,069 Mexican American elders 

interviewed at the 5th wave, 689 (33%) reported having diabetes.  At the interview time, 

413 subjects agreed to perform a finger prick test for HbA1c; however 40% of them never 

did the test.  Only 250 HbA1c test kits were received by the lab.  Of these, 84% of test 

kits were usable for processing. 

 
 



 

FIGURE 4. FIFTH WAVE DISTRIBUTION OF THE HISPANIC EPESE BY DIABETES, 

HBA C TEST LAB RECEIVING, AND PROCESSING 1

 
 

HbA1c yes = 413 (60%) HbA1c no = 276 (40%) 
75% never heard about HbA1c 

Lab received = 250 (60%) Lab not received = 164 (40%) 
61% never heard about HbA1c 

Sufficient blood for 
processing= 209 (84%) 

Insufficient blood for 
processing= 41 (16%) 

Diabetes = 689 (33%)
No diabetes = 1,380 (67%)

Total population = 2,069

 
   

Table 27 shows socio-demographic characteristics of Mexican American elders 

who had good and poor glycemic control.  Of the 209 diabetic subjects who performed an 

HbA c, 132 (63%) subjects had good glycemic control (HbA c1 1  <7%) and 37% had poor 

glycemic control (HbA c1  >8%) (p=<.0001).  There is no statistical significance in 

sociodemographic variables between these groups.  
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TABLE 27.  HBA C MEASUREMENT AND SOCIO-DEMOGRAPHIC CHARACTERISTICS 

OF MEXICAN AMERICAN ELDERS 75 AND OLDER WITH DIABETES (N=209) 
1

 
 Good glycemic control Poor glycemic control  

Characteristics HbA1c <7.9% 
n=132 (63%) 

HbA1c >8% 
n=77 (37%) p 

HbA1c mean ± SD  6.8 ± 0.66 9.57 ± 1.64 <.0001 

Age 
    75 – 79  
    >80 +     

 
63 (57%)∗ 
69 (70%) 

 
47 (43%) 
30 (30%) 

0.06 
 

Sex 
    Male       
    Female 

52 (66%) 
80 (62%) 

 
27 (34%) 
50 (38%) 

0.53 
 
 

Education 
    <7 grade 
    >8 grade  

91 (60%) 
41 (72%) 

 
61 (40%) 
16 (28%) 

0.10 
 
 

Marital status 
    Married 
    Unmarried 

 
58 (60%) 
74 (65%) 

 
38 (40%) 
39 (35%) 

0.44 

Language 
    Spanish 
    English   

 
96 (62%) 
36 (67%) 

 
59 (38%) 
18 (33%) 

0.53 

Living arrangements 
    Alone  
    With others 

37 (64%) 
95 (63%) 

 
21 (36%) 
56 (37%) 

0.90 
 
 

Income 
    <15,000 
    >15,000 

 
85 (62%) 
39 (67%) 

 
53 (38%) 
19 (33%) 

0.45 
 
 

Smoke 
    Yes  
    No    

 
63 (61%) 
69 (65%) 

 
40 (39%) 
37 (35%) 

0.55 

Drink 
    Yes 
    No   

 
80 (65%) 
52 (61%) 

 
44 (35%) 
33 (39%) 

0.62 

 
* Row percent 
 



 

 97

TABLE 28. HBA C1  MEASUREMENT AND MEDICAL CHARACTERISTICS OF MEXICAN 
AMERICAN ELDERS 75 AND OLDER WITH DIABETES (N=209)  
 

 Good glycemic 
control 

Poor glycemic 
control  

Characteristics HbA1c <7.9% 
n=132 

HbA1c >8% 
n=77 P 

Self-rated health 
    Fair/poor  
    Excellent/good 

 
99 (63%) 
33 (65%) 

 
59 (37%) 
18 (35%) 

0.79 
 
 

BMI mean ± SD 28.4 ± 4.6 28.0 ± 4.7 0.59 

DM complications 
    Eye problems 
    Kidney problems 
    Circulation problems 
    Amputations∗ 

 
47 (58%) 
21 (75%) 
53 (58%) 

 
33 (41%) 
7 (25%) 
38 (42%) 

0.29 
0.16 
0.19 

Length of disease 
    <10 years 
    >11 years 

 
67 (76%) 
61 (54%) 

 
21 (23%) 
52 (46%) 

0.001 

Receive treatment 
    None 
    Pills 
    Insulin 

18 (81%) 
95 (66%) 
19 (45%) 

 
4 (18%) 
50 (34%) 
23 (55%) 

0.008 
 

Polypharmacy mean ± SD 11.5 ± 3.7 11.3 ± 3.7 0.70 
Comorbidities 
   Stroke 
   Heart attack 
   Hypertension 

 
29 (64%) 
29 (58%) 
99 (66%) 

 
16 (36%) 
21 (42%) 
51 (34%) 

 
0.83 
0.38 
0.18 

Physical function 
   Any ADL 
   Any IADL 

 
53 (65%) 
112 (64%) 

 
29 (35%) 
63 (36%) 

 
0.72 
0.56 

Walking speed mean±SD  6.3±3.5 7.0±4.2 0.34 

MMSE† score mean ± SD 20.2 ± 4.9 19.7 ± 6.3 0.58 
 
∗ Amputations were excluded because only 4 subjects reported being amputees. 
† Mini Mental State Examination  

 



 

Table 28 details the medical factors of subjects: self-rated health, BMI, diabetes 

complications, length of disease, treatment received, polypharmacy, related 

comorbidities, physical function, physical activity, and cognition.  Bivariate analysis 

reported that subjects with poor control have longer disease duration (p=0.001) and are 

more likely to use insulin (p=0.008) compared to subjects with good glycemic control.   

 

FIGURE 5.  DISTRIBUTION OF DATA FROM SUBJECTS AND HBA C % 1
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 Figure 5 shows the distribution of subjects by HbA1c category.  Thirty-one 

percent of subjects are in the category of 5.0-6.9%, 32% in the 7.0-7.9% category, 25% in 

the 8.0-9.9%, and 12% of subjects are in the >=10% of HbA c. 1
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Table 29 shows the glycemic control compliance of Mexican American elders 

with diabetes who had either good or poor glycemic control.  There is no difference in 

glucometer use between groups, although those in the good glycemic control group 

(p=0.01) test their blood glucose more frequently.  Also, there is no difference in special 

diet for diabetes, subject knowledge of the HbA1c test, yearly measure of HbA1c, doctor 

visits or hospitalization between groups. 
 
 

TABLE 29. GLYCEMIC CONTROL COMPLIANCE OF MEXICAN AMERICAN ELDERS 75 

AND OLDER WITH DIABETES (N=209) 

 Good glycemic 
control 

Poor glycemic 
control  

Characteristics HbA1c <7.9% 
n = 132 

HbA1c >8 
n = 77 P 

Special diet for diabetes 
    Yes 
    No 

 
71 (65%) 
20 (51%) 

 
38 (35%) 
19 (49%) 

0.12 
 
 

Use of glucometer: 
     >1 time per day 
     all others 

 
50 (54%) 
82 (70%) 

 
42 (45%) 
35 (30%) 

0.01 
 

Never heard of HbA1C test    51 (62%) 31 (38%) 0.81 
Yearly measure of HbA1C      
     Never 
     Once or more 

89 (62%) 
43 (65%) 

 
54 (38%) 
23 (35%) 

0.68
 
 

Yearly doctor visit      127 (64%) 72 (36%) 0.37 

Hospitalization over night     37 (54%) 31 (46%) 0.07 
 
 

Table 30 shows the results of logistic regression analysis predicting poor 

glycemic control in Mexican American elders with diabetes adjusted with other variables.  



 

Analysis found that subjects with <7 years of education (OR: 5.24, CI: 1.58-17.31) and 

those who had the disease 11+ years (OR: 2.68, CI: 1.35-5.30) are more likely to exhibit 

poor glycemic control, after adjusting for other variables.  
 

TABLE 30. LOGISTIC REGRESSION ANALYSIS PREDICTING POOR GLYCEMIC 

CONTROL IN MEXICAN AMERICAN ELDERS WITH DIABETES (N=201) 

 
Characteristics   Risk of having poor glycemic control 

     Odds ratio (95% Confidence interval)  
 

Age (continuous)   0.92 (0.85-1.00) 

Male     0.97 (0.50-1.88) 

<7 grade education   5.24 (1.58-17.31) 

>11 years of disease   2.68 (1.35-5.30) 

Use of insulin    1.43 (0.65-3.17) 

Daily glucometer use   1.65 (0.86-3.16) 

Unable to measure HbA1c  1.44 (0.71-2.92) 

 
 

SUMMARY AND CONCLUSIONS  

The present study examined the association of sociodemographic and health 

factors on glycemic control in Mexican American elders with diabetes using a finger 

prick sample to test HbA1c collected as a part of a population-based study.  This study 

was done in a high risk population of Mexican American elders aged >75 years old.    

Glycemic control was affected by low education level, number of years with the 

disease and by severity of disease.  Our findings in Mexican American elders with 

 100



 

 101

diabetes were consistent with other studies of Hispanics using HbA1c to test glycemic 

control.  As in other studies, gender did not influence glycemic control in this study 

(188); also, it made no difference if subjects spoke Spanish or English (192).  Both 

groups (good and poor glycemic control) have similar BMIs and levels of physical 

inactivity.  Obesity and physical inactivity are well known risk factors for diabetes.  In 

well controlled clinical trials, weight loss has been shown to significantly improve 

glycemic control (195-197).  Physical inactivity has been shown to be higher among 

older people, non college graduates, and minorities (198).   

We found that low education was significantly associated with poor glycemic 

control.  The effects of socioeconomic and lifestyle variables on glycemic control may 

depend on health beliefs and compliance with medical care (199).  One study using data 

from the Strong Heart Study of American Indians aged 45-74 years found no significant 

difference between median HbA1c at baseline (8.4%) and at 5-years follow-up (8.5%). 

These data indicated that American Indians have poor glycemic control (199).  However, 

compliance with lifestyle changes and short diabetes duration were independent 

predictors of good glycemic control in a multiethnic indigent urban population that 

included Hispanics (20).  Although special diet for diabetes was not significant in our 

study, older subjects in the good control group followed a diet for diabetes. 

We also found that glycemic control was affected by number of years with the 

disease.  Duration of diabetes was related to worsening glycemic control, perhaps   

because insulin secretion declines and insulin resistance increases as the disease 

progresses (199).   

We found differences in treatment received.  There were more subjects using 

insulin in the poor control group than in the good control group.  Data from the Strong 
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Heart Study of American Indians aged 45-74 years found subjects treated with insulin 

had significantly higher levels of HbA1c compared with subjects treated with diet alone 

(199).  This phenomenon has been observed in other studies (201-203) and may reflect 

the common clinical practice of placing patients who have poor control on more 

aggressive therapies.   

In conclusion, low education level, disease duration, and severity of disease affect 

glycemic control in Mexican American elders.  Our findings in this older Hispanic 

population will be useful in promoting education and developing lifestyle changes 

beginning in early adulthood to delay the onset of disease as a preventive measure in this 

high risk population.   
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CHAPTER 7: SUMMARY AND DISCUSSION  

The purpose of this study was to describe the epidemiology of diabetes, diabetes 

complications and their consequences in Mexican American elders from the Hispanic 

Established Population Epidemiologic Study of the Elderly.  The current burden of 

diabetes is greatest in the population >65 years of age (84, 151), and the largest percent 

increase in diagnosed diabetes are expected among those age >75 years (204).  

Findings from the above publications of Mexican American elders with diabetes 

inform us that this population has high prevalence of diabetes, has high risk of 

developing complications, and is more affected with cardiovascular diseases (such as 

heart attack and stroke) that lead to early mortality, compared to Mexican American 

elders without diabetes.  These findings are significant, because the uniqueness of this 

sample, its older age distribution, and the number of years it has been followed up.   
 

FINDINGS OF THE CROSS-SECTIONAL ANALYSIS (BASELINE, 1993-1994) 

The estimated prevalence of self-reported diabetes in Mexican American elders at 

baseline (ages 65+ in 1993-1994) was 22%.  The prevalence of diabetes in Mexican 

American elders is higher than in the general population.  Studies conducted over the past 

few decades (San Antonio Health Study, San Luis Valley Study, Starr County Study, the 

HHANES, and the Hispanic EPESE) have found that Mexican Americans have higher 

prevalence of diabetes than both non-Hispanic Whites and non-Hispanic Blacks.  Data 

from the HHANES (1982-1984) reported that Mexican Americans aged 45-74 years had 

a higher prevalence of diabetes than Non-Hispanic Whites or Non-Hispanic Blacks in the 

same age group (92).  Data from the Medicare fee-for-service beneficiaries for people 
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>65 years of age that included four racial/ethnic groups (Whites, Blacks, Hispanics, and 

Asians) in 2001 reported a significantly higher prevalence of diabetes among Hispanics 

than among Blacks, Asians, and Whites (151).   

 The estimated prevalence of diabetes complications in the Hispanic EPESE was 

60% at baseline.  Of those subjects with complications, 38% had retinopathy, 14% 

reported nephropathy, 40% had peripheral vascular disease, and 8% had amputations.  

Diabetic complications were associated with lower education, being unmarried, having 

the disease for 15 or more years and certain chronic conditions.    

Having any complications (nephropathy, retinopathy, peripheral vascular disease, 

and amputations) was associated with low education as was also found in the San 

Antonio Heart Study (44)  and the San Luis Valley Study (48).   It also makes sense that 

having the disease for 20 or more years would be associated with complications such as 

retinopathy and peripheral vascular disease, which are highly duration-dependent.  Such 

complications were seen also in the San Antonio Heart Study (65, 95, 99, 100, 152), the 

San Luis Valley Study (48, 110), and the Starr County Study (46, 108) .  

Diabetic nephropathy refers to the presence of elevated urinary protein excretion 

in a person with diabetes in the absence of other renal disease (153).  The primary 

constituent of urinary protein in diabetic nephropathy is albumin.  Consequently, 

quantification of urinary albumin excretion is central to any description of diabetic renal 

disease (153).  In the Hispanic EPESE, heart attack was found to be associated with 

nephropathy.  However, being male and having health insurance are associated with 

lower risk of nephropathy.  In the San Antonio Heart Study (42), 26% of Mexican 

Americans aged 25-64 years old were found not to have any type of health insurance and 

more commonly reported microvascular complications (nephropathy and retinopathy).   
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Previous studies have shown that microalbuminuria is associated with increased risk of 

death from cardiovascular disease (154), and diabetic  nephropathy is associated with 

disease duration, hypertension, hyperglycemia, and smoking (153).    

Diabetic retinopathy is the leading cause of new blindness in people age 20-74 

years in the United States (155).  It is characterized by alterations in the small blood 

vessels in the retina.  An estimated 97% of insulin-taking and 80% of non-insulin-taking 

persons who have diabetes for >15 years have retinopathy (155).  Retinopathy from the 

Hispanic EPESE was associated with low education, having the disease for 15 or more 

years and having a heart attack.  One previous study reported that the prevalence of 

retinopathy was 48% in Mexican Americans and increased with increasing disease 

duration and increasing levels of HbA1c (156).    

Peripheral vascular disease (PVD) is clinically identified by intermittent 

claudication and/or absence of peripheral pulses in the lower legs and feet.  These clinical 

manifestations reflect decreased arterial perfusion of the extremity (157).  Peripheral 

vascular disease in the Hispanic EPESE was associated with low education, having the 

disease for 20 or more years, receipt of insulin or the combination of hypoglycemics and 

insulin, and having had a heart attack.  PVD is associated with increasing age and 

duration of diabetes (157).  Hypertension, smoking, and hyperlipidemia, which are 

frequently present in patients with diabetes, contribute additional risk for vascular disease 

(157).  PVD in diabetes is compounded by the presence of peripheral neuropathy and by 

susceptibility to infection.  These confounding factors in diabetic patients contribute to 

progression of PVD to foot ulcerations, gangrene, and ultimately amputations of part of 

the affected extremity (157).  
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Amputations are surgical procedures performed for multiple indications including 

gangrene, peripheral arterial occlusion, non-healing ulcers, severe soft tissue infections, 

osteomyelitis, trauma, tumors, and deformities (161).  The prevalence of amputation in 

the Hispanic EPESE was associated with being male, having retinopathy, having hip 

fracture, and having the disease for 15 years or more.  Leg amputation was the most 

common type of amputation followed by foot amputation.  Amputation rates are greater 

with increasing age, greater in males, and greater among all racial/ethnic minorities 

compared with whites (161).  Data from the 1983-90 National Hospital Discharge 

Surveys (NHDS) indicate that 6% of hospitalizations listing diabetes on the discharge 

record also listed a lower extremity ulcer condition (161).   

 Persons with diabetic complications are more likely to be impaired in their 

normal activities than are those without complications (103, 205).   Impairment increases 

with age, duration of diabetes, fasting glucose, body mass index, insulin use, presence of 

hypertension, and presence of one or more vascular complications (206).  Extended 

impairments in basic life activities signal a greater degree of dependency for the affected 

individual and an increased likelihood of institutionalization (205). 
 

FINDINGS FROM THE FIVE-YEAR FOLLOW-UP ANALYSIS: AMPUTATIONS 

The incidence of new amputations over five years in non-amputees at baseline 

was 12%.  In the Hispanic EPESE, mortality among diabetic amputees was 46% during a 

5-year follow-up.   

Obesity, stroke, and 10 or more years with diabetes were significantly associated 

with new amputations during five-year follow-up.  The most common type of amputation 

reported was leg amputation.  Also, 40% of subjects with an amputation at baseline were 
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found to have a second amputation at five-year follow-up.  It is well documented that 

diabetes-related amputation rates increase sharply with age (204, 208).  Although age 

appears to be a risk factor for amputations in diabetic individuals, it is often confounded 

with diabetes duration (208, 209).  Duration of diabetes for more than 10 years was 

strongly associated with amputations in our sample.  Other significant predictors of 

amputations were obesity, hip fracture, and stroke.  Stroke has previously been found to 

be a significant risk factor for amputations in diabetic subjects (210, 211).   

Reiber et al. predicted that 6-30% of amputees will undergo a second amputation 

within 1-3 years of their initial amputation (161).  Our study found that 40% of subjects 

with an amputation at baseline due to diabetes had a second amputation at five-year 

follow-up.  Some amputations never heal and subsequently become infected or 

gangrenous and require additional surgery (162).  Gangrene is more common among 

diabetics and is a common cause of amputation (212).  A second amputation may be 

attributed to progression of the disease and non-healing wounds (162).  The patient who 

has an amputation of a leg because of diabetes not only has a higher risk of amputation of 

the second leg, but also has a higher mortality risk (213).  Between 41% and 70% of 

persons with diabetes who experience a lower extremity amputation die within 5 years 

(208, 214), 30% require an amputation of the remaining limb within 3 years, and 51% in 

5 years (214).  We found the mortality rate in the Hispanic EPESE sample of diabetic 

patients without amputations was 28%, but mortality almost doubled (46%) in those 

persons with diabetes who experienced an amputation.  Serious comorbid conditions are 

common in this population, and mortality in amputees is often attributed to cardiac or 

renal complications (165). 
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There are many potential explanations for high proportions of amputations in 

Mexican American elders.  In general, Mexican Americans often have diabetes at an 

early age, and diabetes prevalence is 2 to 4 times higher than in non-Hispanic Whites (11, 

44, 46, 48, 86, 87).  They are also more likely to be obese (7, 48), to have related 

microvascular complications (7, 44), severe retinopathy (99), and to suffer from 

subsequent functional impairment (106).  Being obese or blind are important issues in 

self-care for high risk patients.  Patients who cannot reach and adequately visualize their 

feet cannot initiate self-care strategies or identify early warning signs of ulceration or 

infection (162).  Additional social and cultural issues may also affect amputation 

morbidity.  Mexican Americans are more likely to have lower educational levels (44, 

215), to be poor, and to be uninsured (7, 52, 162).  Language barriers, illiteracy, and 

acculturation-related factors may also be associated with less access to prevention or 

early intervention of this disease (162).  
 

FINDINGS FROM THE SEVEN-YEAR FOLLOW-UP ANALYSIS: HEART 
ATTACK, STROKE, AND MORTALITY  

The four leading causes of death in persons with diabetes are cardiovascular 

disease, diabetes, malignant neoplasms, and cerebrovascular disease (179).  There is 

evidence that diabetes ranks higher as a cause of death in racial/ethnic minority 

populations than in Whites in the United States (179).  Heart attack is the most commonly 

reported cause of death in diabetic Mexican American elders in this study.  People with 

previous self-reported heart attack had a high risk of dying during the seven-year follow-

up period.  Heart attacks accounted for 45% of deaths among diabetic Mexican 

Americans with four complications, followed by cancer, stroke, and diabetic 
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complications.  Over 15% of patients with diabetes had a history of heart attack and 11% 

had a history of stroke in this study.  The presence of both diabetes and stroke 

substantially increased the odds of reporting fair/poor self-rated health, and of dying 

within seven years.  In addition, subjects with diabetic complications were significantly 

more likely to die than those without complications, particularly subjects with more than 

2 self-reported complications at baseline.   

Age was a significant predictor for incident heart attack at 7-year follow-up.  Age 

was also reported in previous studies to be a major risk factor for heart attack (115, 116).  

The incidence of stroke also increases with increasing age.  In the Hispanic EPESE, the 

incidence of stroke at 7-year follow–up was 4%.  In addition, mortality of those with both 

diabetes and stroke at 7-year follow-up was 24%.  The effects of diabetes and stroke on 

self-rated health and mortality were cumulative.  Although the presence of other medical 

conditions also increased these risks, the effect of diabetes with presence of stroke was 

substantial, even after stratifying for other chronic conditions or adjusting for other 

conditions simultaneously in the models.    

An interesting finding here was that some known risk factors for heart attack --

such as diabetes, hypertension and stroke -- were significantly associated with self-

reported heart attack at baseline, as in other studies (14, 168-172).  Incidence of heart 

disease  in population-based studies in diabetic and non-diabetic White adults were 

studied in the Wisconsin Study (173), Rancho Bernardo Study (174), Nurses Health 

Study (175), and others which reported that the risk of fatal ischemic heart disease was 

significantly greater among those with diabetes than among those without.   

Heart attack was the underlying cause of death for more than 40 percent of those 

who died during follow-up in the Hispanic EPESE study.  However, other studies have 
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reported low rates of mortality in Mexican American men (14, 62, 216-220), because 

subjects may have had some cardiovascular risk factors later in life and thus experienced 

lower cardiovascular mortality rates (62).  It may seem paradoxical that Mexican 

Americans, at least Mexican American men, have lower cardiovascular disease mortality 

than non-Hispanic whites in view of their high rates of obesity, diabetes, and 

hypertension (14).   This may be due to unknown protective factors, increased case 

fatality, or competing mortality (119).  Goff et al. found that patients who died within 28-

days of hospital admission were older, more likely to be Mexican American, to be 

female, and to be diabetic than non-fatal cases (221).    

Mortality over five-years in subjects with both diabetes and stroke was two and a 

half-fold compared to those without these diseases.  These results are consistent with 

other studies (176-178) including the Multiple Risk Factor Intervention Trial (MRFIT) 

that found 2.8-fold  risk of mortality in subjects with diabetes and stroke (169).  Persons 

with diabetes may have a worse prognosis after a stroke (123).  One explanation is that 

many stroke patients may have undetected diabetes at the time of stroke; subsequent 

examination in the hospital or following treatment for stroke may identify the previously 

undetected diabetes (123). 

Previous studies reported that the propensity of leanness was related to diabetes 

mortality (53), which was consistent with our results where more than half of subjects 

categorized as BMI of less than 22 died at 7-year follow-up.  While obesity is often 

associated with diabetes in Mexican Americans (14), obesity alone does not explain the 

excess prevalence and incidence of diabetes (47).  Older Mexican Americans who 

required insulin had higher mortality rates even after correction for age and duration of 
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diabetes (53).  Mexican Americans have been found to have worse glycemic control, 

even after adjustment for treatment status (222).    

Mexican American elders with nephropathy were nearly twice as likely to die as 

subjects without diabetic complications.  It is likely that the development of diabetic 

nephropathy is indicative of a generalized worsening that leads to higher mortality.  

Diabetic end-stage renal disease rates have been shown to be higher in Mexican 

Americans than in non-Hispanic Whites (111, 180, 181).  Pugh (181) found that Mexican 

Americans had a risk ratio of 2.9 to 7 for end-stage renal disease compared with non-

Hispanic Whites.  In a cohort study of diabetic end-stage renal disease in Texas (223), 

93% of Mexican Americans with end-stage renal disease had non-insulin-dependent 

diabetes mellitus.   

As in the general population, mortality in persons with diabetes increases with age 

(179).  One study examining mortality data from the Medicare fee-for-service 

beneficiaries of people >65 years of age included four racial/ethnic groups (White, 

Blacks, Hispanics, and Asians) in 2001 reported lower mortality rates among Hispanics 

and Asians with diabetes than among White and Black elders.  These reports are 

consistent with lower mortality rates found among those without diabetes (154) and 

reports of all cause mortality reported by the National Center for Health Statistics (182), 

and the recent report of Bertoni et al. using Medicare data from 1995 to 1999 (183).  

In conclusion, Mexican American elders with self-reported heart attack were 

more likely to be older, to be male, and to have a history of diabetes, hypertension and 

stroke.  Mexican American elders with both diabetes and stroke have significantly higher 

rates of disabilities, poor self-rated health, and higher mortality than persons without 

these diseases, regardless of the presence of other conditions.  The risk of 7-year 
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mortality increased with the number of diabetic complications. Detection of and early 

treatment/control for diabetic complications may lead to increase survival in this 

population.  Modifying or preventing risk factors through the promotion of healthy 

lifestyles could decrease diabetes morbidity and mortality.  
 

FINDINGS FROM THE ELEVEN-YEAR FOLLOW-UP ANALYSIS OF THE 
COMBINED HBA1C SUBSAMPLE  

The present study examined the association of sociodemographic and health 

factors on glycemic control in Mexican American elders with diabetes using a finger 

prick sample to test HbA1c collected as a part of a population-based study.  This study 

was done in a high risk population of Mexican American elders aged 75 years old and 

over in 2004-2005 (n=209).    

Glycemic control was affected by poor education level, number of years the 

subject had the disease and by disease severity.  One positive finding was that more than 

60% of screened diabetic subjects were in the good control group (HbA1c mean = 6.8%) 

compared to the poor control group.  Also, older subjects (>80 + years) were more likely 

to be in the good control group than were younger subjects (75-79 years). 

Our findings in Mexican American elders with diabetes were consistent with 

other diabetes Hispanic studies using HbA1c to test glycemic control.  As in other studies, 

gender did not influence glycemic control in this study (188).  Also, as in other studies, it 

made no difference if subjects spoke Spanish or English (192).   

We found that low education was significantly associated with poor glycemic 

control.  The effects of socioeconomic and lifestyle variables on glycemic control may 

depend on health beliefs and compliance with medical care (199).  Both groups (good 

and poor glycemic control) have similar BMIs and are similarly physically inactive.  
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Obesity and physical inactivity are well known risk factors for diabetes.  Physical 

inactivity has been show to be higher among older people, non college graduates, and 

minorities (198).  Compliance with lifestyle changes and short diabetes duration were 

independent predictors of good glycemic control in a multiethnic indigent urban 

population that included Hispanics (200).  

We also found that glycemic control was affected by number of years with the 

disease.  Longer duration of diabetes was related to worse glycemic control.  This may be 

because of declining insulin secretion and increasing insulin resistance as the disease 

progresses (199).  Poor glycemic control in patients with diabetes has been linked to a 

greater incidence of many microvascular and macrovascular diabetic complications and 

an increased cost of health care for this population (132).  A report from NHANES III 

(196) found that ethnic minorities (non-Hispanic Blacks and Mexican Americans) had 

poorer glycemic control than did non Hispanic Whites.  

In Mexican American elders, we found more subjects using insulin in the poor 

control group than in the good control group.  Data from the Strong Heart Study of 

American Indians aged 45-74 years found subjects treated with insulin had significantly 

higher levels of HbA1c compared with subjects treated with diet alone (199).  This 

phenomenon has been observed in several studies (201-203) and may reflect the common 

clinical practice of placing patients with poor control on more aggressive therapies.     

Improved glycemic control is associated with long term health benefits such as 

decreased incidence of retinopathy, neuropathy, nephropathy, and other end-stage 

complications (133, 134).  Even a 1% improvement in the HbA1c value can result in a 

10% reduction in the risk for coronary artery disease (224).  The Diabetes Control and 

Complications Trial (DCCT), has demonstrated that persons with insulin-dependent 



 

 114

diabetes mellitus with no retinopathy at baseline with intensive insulin treatment had a 

60% risk reduction in progression of retinopathy compared with persons with 

conventional insulin treatment (155).  Also, compliance with lifestyle changes and short 

diabetes duration were independent predictors of good glycemic control in a multiethnic 

indigent urban population that included Hispanics (200).  Although, special diet for 

diabetes was not significant in our study; older subjects in the good control group 

followed a diet for diabetes. 

In conclusion, poor education level, disease duration, and severity of disease 

affect glycemic control in Mexican American elders.  Our findings in this older Hispanic 

population will be useful in promoting education and developing lifestyle changes 

beginning in early adulthood to delay the onset of disease as a preventive measure in this 

high risk population.   
 

LIMITATIONS OF THE STUDY 

The first limitation of this study was the use of self-reported data from older 

Mexican Americans with diabetes.  We were unable to evaluate clinically nephropathy, 

retinopathy, peripheral vascular disease, or the presence of heart attack or stroke.  Public 

health researchers are concerned about the validity of self-report information (225, 226).  

Several studies have examined the relationship between self-reported data and 

information in the medical records for persons with medical diagnosis of diabetes.  These 

studies report good reliability for self-reported data on diabetes (227-232).  In addition, 

self-reported history of diabetes and diabetes complications have been reported from 

other national population-based studies and provide useful information (155, 232).  Table 

31 lists a number of studies examining the reliability of self reported data for diabetes, 
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diabetes complications, heart attack, and stroke using comparisons to medical records.  

One study (232) using data from 3 West Coast states found fair agreement of history of 

diabetic retinopathy between ambulatory medical record and patient survey data.  A study 

from the 1989 National Health Interview Survey (NHIS) found a high consistency in the 

survey data of self-reported rates of “trouble seeing” and “blindness” in a probability 

sample of United States adults with history of diabetes retinopathy (155). Self-reported 

heart attack studies (228, 230-232) and self-reported stroke studies (228, 230, 231) found 

a good agreement between self-report condition and medical record information.  Self-

reported information can be wrong for numerous reasons including a misunderstanding of 

the diagnosis presented, or forgetfulness of the individual reporting (228).  Likewise, 

medical records are not necessarily an accurate source of information (233-235).  Serious 

non-reporting or misreporting of diagnoses in medical charts has been found in several 

studies (234-236).  For most important conditions such as diabetes, this is not probably 

not an issue, since self report is significantly correlated with medical record report (228).  
 

TABLE 31. COMPARISON BETWEEN SELF-REPORTED MEDICAL CONDITIONS STUDIES 

AND AGREEMENT TO MEDICAL RECORDS   

 

Year 
and 
ref. 

Population and 
location 

Sample 
size 

Questionnaire items  to 
determine diagnostic 

criteria 

% Agreement 
between self-

report condition 
and medical 
diagnosed 
condition 

1985 
(228) 

>65 years old  
from  Florida  120 Self-report physician 

diagnosed diabetes   
98% 

0.93 Kappa ∗ 

1990 
(231) 

>45 years old from 
Minnesota 2,037 Mailed survey of 

diabetes 
97% 

0.76 Kappa † 
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1994 
(230) 

40-64 years old men 
35-64 years women 

From Germany 
7,841 In person interview of 

diabetes 
74% 

0.84 Kappa † 

1998 
(232) 

18-70 years old from 
CA, WA, and OR 1,270 Mailed survey of 

history of diabetes 
92% 

0.80 Kappa † 

1999 
(229) 

18-64 years old 
Medicaid adults 

from Oregon 
2,156 

Telephone survey “Has 
a doctor ever told you 

that you have diabetes?” 

96% 
0.81 Kappa † 

1998 
(232) 

18-70 years old from 
CA, WA, and OR 1,270 

Mailed survey of 
history of diabetic 

retinopathy 

79% 
0.4 Kappa ‡ 

1985 
(228) 

>65 years old 
from  Florida  120 

Self-report physician 
diagnosed myocardial 

infarction   

94% 
0.70 Kappa † 

1990 
(231) 

>45 years old from 
Minnesota 2,037 Mailed survey of 

myocardial infarction 
97% 

0.80 Kappa † 

1994 
(230) 

40-64 years old men 
35-64 years women 

From Germany 
7,841 In person interview of 

myocardial infarction 
71% 

0.83 Kappa † 

1998 
(232) 

18-70 years old from 
CA, WA, and OR 1,270 

Mailed survey of 
history of myocardial 

infarction 
93% 

0.70 Kappa † 

1985 
(228) 

>65 years old  
from Florida  120 Self-report physician 

diagnosed stroke   
98% 

0.85 Kappa † 

1990 
(231) 

>45 years old from 
Minnesota 2,037 Mailed survey of stroke 97% 

0.71 Kappa † 

1994 
(230) 

40-64 years old men 
35-64 years women 

From Germany 
7,841 In person interview of 

stroke 
62% 

0.77 Kappa † 

* Excellent agreement: Kappa >0.9 
† Good agreement: Kappa <0.9 and >0.6 
‡ Poor agreement: Kappa <0.6 and >0.3 

 

A second limitation was the lack of information on past medical history, family 

history, or the sequence of occurrence regarding diabetes and diabetes complications and 
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other diseases such as heart attack or stroke.  Also, we were unable to review death 

certificates to find out other underlying or contributing causes of death in Mexican 

American elders with diabetes.     

A third limitation was the inability to evaluate glucose level or glycemic control 

since baseline and incorporating an HbA1c test only in the fifth wave of the study (2004-

2005).     

A fourth limitation was the potential bias inherent in using follow-up survivor 

subjects.  Thus, our study sample may represent healthier subjects. 

 

STRENGTHS OF THE STUDY 

First, this is a large community-based study of 3050 Mexican Americans elders 

from five states which is generalizable to approximately 500,000 Mexican Americans 

aged 65 and older.  

Second, the data contain several self-reported questions regarding diabetes and 

diabetes complications, including anthropometric measures. 

Third, the data are prospective, allowing for assessment of diabetes and diabetes 

complications on heart attack, stroke, and mortality over time. 
 

SUGGESTIONS FOR FUTURE RESEARCH 

The findings from this dissertation will serve as a base for future studies of 

diabetes in Mexican American elders.  Also, it will serve as a reference to study other 

Hispanic subgroups with diabetes. The Hispanic EPESE database is representative of 

over 500,000 Mexican American elders.  In addition, we will know more about this 

Mexican American elder population if we incorporate blood samples to study biomarkers 
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and genetics markers to explore why this Hispanic sub sample population is severely 

affected with this disease.  Also, we could potentially study the link between obesity and 

Type 2 diabetes or aging and Type 2 diabetes.  It will be interesting to explore the 

“Hispanic Paradox” comparing these healthy subjects with subjects from other 

ethnicities. 
 

IMPLICATIONS 

An explicit goal of Healthy People 2010 and the President’s Initiative on Racial 

and Ethnic Disparities is to eliminate racial disparities in health and health care by 2010 

(237, 238). Objective 5-3 of the Healthy People 2010 is to “reduce the overall rate of 

diabetes that is clinically diagnosed”.  Thus, it is important that the prevalence and 

incidence of diabetes be monitored during this decade among individuals of all 

racial/ethnic groups, particularly those known to have higher rates of diabetes: Blacks, 

Hispanics, and Native Americans (151).   

Intervention in prevention and education need to focus on this older population to 

decrease the occurrence and lessen the severity of diabetes complications.   

1. Mexican American elders with diabetes need regular clinical management to 

control the disease in order to prevent complications over time.  Due to this population's 

low educational level, language barriers, and disconnect with medical care, Mexican 

American elders with diabetes need attention on this issue. 

2. Mexican American elders with diabetes need to be involved in educational 

programs to self-monitor the disease, watch for disease progression and report 

abnormalities to their Primary Care Physician.  Screening for complications such as 



 

 119

nephropathy, retinopathy, neuropathy, and peripheral vascular disease will be targeted in 

this population as a measure to prevent complications. 

3. Mexican American elders have to learn about the benefits of healthy lifestyle 

changes.  Lifestyle modification such as diet, exercise program, weight management, and 

increased physical activity will be very benefit to them. 

4. Mexican American elders have to learn the adequate and timely use of their 

medication, insulin, and learn the appropriate control of their glycemia.  Mexican 

American elders have to understand the importance of good glycemic control to avoid 

complications. 

5. Mexican American elders have to be involved in educational programs of 

chronic disease management.  In general, this population has more than one chronic 

disease.  Patient self-management could profoundly impact their health status if Mexican 

American elders with diabetes learn self-management of heart disease, high blood 

pressure, arthritis, and lung disease. 
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