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ABSTRACT 

Non-insulin diabetes mellitus (NIDDM) is a major health problem affecting 

U.S. Mexicans. A population of Southwestern Arizona, near the U.S.-Mexico border, 

was studied to assess the biocultural environment in which disease develops, and to 

determine risk factors affecting the population. This geographic area is home to a high 

percentage of farmworkers of Mexican origin or ancestry. A global overview of 

macro- and micro-level issues was used to provide the context in which the population 

lives, and where the disease emerges and is maintained. The discussion of historical, 

economic, demographic, and social issues provide the background for the 

understanding of the natural and the social environments. 

Anthropological methods and techniques were used to assess and analyze 

numerous factors to determine the most useful for the identification of NIDDM risk. 

Methods used for data gathering included anthropometric measurements, survey 

instruments, ethnographic interviews, life history, and participant observation. 

Fifty-seven households participated in the study. A total of 212 subjects were 

measured; a sub-sample of 79 adults was also interviewed. The study identified 17 

diabetics (12 females, 5 males). Prevalence of NIDDM for the sampled population was 

calculated at 8.2 per cent. The rate was higher among females than among males. 

Diabetics were older tl}an 45 years of age, were in poor health, had more than one 

source of income, and depended on social safety net assistance; high parity was 

-------
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characteristic of diabetic females. Diabetics blood glucose (B.G.) levels were higher 

than those of non-diabetics, regardless of the variables tested. Known risk factors for 

NIDDM were not found to be significantly strong in the determination of diabetic 

status nor of B.G. levels. However, the ethnographic and quantitative data suggested 

that physiological variables may be affected by work and occupational related risks, 

diluting the prediction strength of known NIDDM risk factors. The yearly cycles of 

farm work and the physiological demands of the tasks involved are probably the most 

salient risk factors in farmworkers lives. Recommendations are provided for the 

incorporation of anthropological theory, methods and techniques to the study of disease 

processes, and for the design of public health strategies. 



CHAPTER 1 

INTRODUCTION 

15 

The Southwestern states are residence to more than half the Hispanic American 

population in the United States (Bureau of the Census, 1991), and residence to more 

than 45 per cent of the migrant and seasonal farm workers , and their dependents 

(Migrant Health Program, 1990). The majority of these farmworkers are of Mexican 

ancestry or origin (California Department of Housing and Community Development, 

1987). 

The agricultural workforce is subject to a triple risk with serious health 

consequences. First, agricultural work is the third most hazardous occupation in the 

U.S. (Wilk, 1988). Second, because of the seasonal nature of agriculture in the 

Southwestern states, employment is also seasonal, which leads farmworkers to seek 

employment in other areas or to join the lines of the unemployed during the off season. 

The level of farmworkers' earnings tends to place them in the lowest income brackets 

and consequently exerts effects on health and health maintenance (Wilk, 1986). Third, 

the interplay of biological and environmental risks on health is further exacerbated by 

the workplace conditions and the impact of economic risks. The biological risks are 

specific to Amerindian and admixed populations, such as Mexican populations. The 

specific biological hazards include a high risk of developing certain diseases such as 

them diabetes, gallbladder disease, and gallbladder cancer (Weiss, et al., 1984). 
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A. Problem Statement 

The present study is the result of a pilot research project conducted in the 

Western portion of the Arizona-Sonora border area. The main objective of the research 

study was to explore the health risk status of a population living in an agricultural area 

along the United States-Mexico border. A specific health problem, non-insulin 

dependent diabetes mellitus, is used here to exemplify the context in which biological, 

socioeconomic, and cultural factors interplay and how these may produce or maintain 

the risks for a disease. 

Non-insulin dependent diabetes mellitus (NIDDM) is a disease of slow onset 

and progression that may remain asymptomatic for many years. Studies suggest that 

individuals of Amerindian heritage have a higher risk of developing NIDDM than the 

general U.S. population, especially those with a family history of the disease (Weiss, 

et aI., 1984; Knowler, et aI., 1983). Researchers have noted an increased risk among 

people of Mexican origin or ancestry in the U.S., and this has been tied to the degree 

of Amerindian ancestry (Chakraborty, et aI., 1986; Diehl and Stem, 1989). The risk 

is highest among the low socioeconomic segments of the population (Gardner, et aI., 

1984). Several risk factors have been suggested in addition to Amerindian ancestry, 

among them obesity, limited education, low income, restricted access to curative and 

preventive health services, and others (Diehl and Stem, 1989; Stern, et aI., 1992). 
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B. Literature Review 

For the purpose of this study, the literature review is divided into five sections. 

The first section provides a brief introduction to the problem, complications, and 

impact of NIDDM. This section is followed by a discussion of Neel's concept of the 

thrifty genotype and Weiss' concept of the New World syndrome of metabolic 

diseases. The third section reviews the most extensive research studies on diabetes in 

Amerindian and admixed populations, i.e., Native Americans, U.S. Hispanics, and 

U.S. Mexicans. The fourth section reviews briefly other biological studies on U.S. 

Mexicans, in order to understand further the myriad of health problems present in this 

segment of the population. The fifth section discusses issues related to the interplay 

between biology and environmental variables, and their impact in the creation of risks 

on health. 

In the context of this study, the term Amerindian is used to refer to populations 

whose ancestry derives from the prehistoric settlers of the overall American Continent, 

from Alaska to Patagonia. The term Native American is used here to refer to present 

day Amerindians who belong or declare membership to groups in the U.S., such as 

Navajo and Pima Indians. The terms U.S. Hispanic and Hispanic American are used 

to refer to people of the U.S. of Latin American or Spanish ancestry or to residents 

of the U.S. born in Latin America, most often identified in the medical literature as 

Hispanics or Latinos. The terms U.S. Mexican and Mexican American (term most 

commonly used in the medical literature) are used here to refer to people of Mexican 

------------------
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ancestry or origin who reside in the U.S. The term African American is used to refer 

to U.S. Blacks, and the term Caucasian is used to refer to people otherwise identified 

in the literature as Whites, Anglo, or non-Hispanic Whites. 

a. Diabetes 

In order to set the theoretical framework of this study, it is necessary to define 

and describe the term "diabetes." As mentioned before, studies suggest that diabetes 

is a growing health problem among people of Amerindian ancestry, and, at the national 

level, diabetes is the seventh leading cause of death in the U.S. (ADA, 1991). 

There are two major forms of diabetes mellitus. Non-insulin dependent diabetes 

mellitus (NIDDM), also known as type II diabetes, is the most common form of 

diabetes. The second form is known as insulin dependent diabetes mellitus (IDDM), 

or type I diabetes. IDDM is a disease that usually develops in the pre-adult stages of 

life, and is characterized by an autoimmune reaction against the pancreas (Weiss, 

1991). According to the American Diabetes Association (ADA, 1991), an estimated 

14 million diabetics live in the U.S., 90 per cent of whom have NIDDM, and 10 per 

cent have IDDM. However, many of the NIDDM diabetics remain undiagnosed. 

Although there are differences in the development and course of both types of 

diabetes, the length of time since onset of the disease and/or poor management of the 

disease may lead to serious complications in both. The recognized major complications 

of diabetes are heart disease, stroke, retinopathy, nephropathy, and neuropathy. The 
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latter three can lead to blindness, end-stage renal disease, and limb amputation, among 

others (ADA, 1991). Research has shown that diabetes mellitus develops when failures 

in the process of insulin production in pancreatic beta cells occur; when problems in 

insulin cell-receptors arise; in the presence of hyperactive pituitary or adrenal glands; 

or in the presence of liver malfunction (Winkelman, 1989), such as in cirrhosis of the 

liver (petrides and DeFronzo, 1989). However, the etiology of diabetes is not yet fully 

understood. 

In order to maintain glucose homeostasis in the body, three simultaneous 

processes take place. First, the pancreas secretes insulin; second, hepatic glucose 

output is suppressed; and third, muscle cells and liver absorb glucose in response to 

insulin stimulation (petrides and DeFronzo, 1989). Insulin stimulates the utilization of 

blood glucose and converts the glucose into energy. This process lowers the glucose 

concentration in the blood stream. The converted energy is stored in the cells as 

glycogen and used by the body when needed. As energy is required by the body, the 

pancreas produces glucagon which transforms glycogen into glucose, releasing the 

glucose into the blood stream. When levels of glucagon are high, glucagon may act as 

an insulin antagonist. When glucose is neither used for energy nor transformed into 

glycogen, it is transformed into triglycerides in the liver, and these are subsequently 

released into the blood stream and stored in fat cells. The liver produces insulinase (an 

enzyme which acts on insulin) and an insulinase-inhibitor that suppresses the 

degradation of insulin. Insulin secretion can also be influenced by the hormones 
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cortisol, glucagon, and catecholamines. These hormones stimulate the production of 

glucose from glycogen stored in the liver (Winkelman, 1989:258). 

Research suggests that pancreatic exhaustion is the main factor involved in the 

pathogenesis of NIDDM. According to this view, impaired insulin action in peripheral 

tissue leads to higher insulin secretion in order to compensate for this resistance and 

maintain blood glucose homeostasis. The long term effect of this compensatory 

mechanism, hyperinsulinemia, is beta cell exhaustion, resulting in clinical diabetes 

(Stern, et al., 1991:652). According to DeFronzo and Ferrannini (1991), there are two 

processes that may lead to insulin resistance. The first occurs through obesity, where 

weight gain beyond 35 to 40 per cent ideal weight leads to a decrease of 30 to 40 

percent in tissue sensitivity to insulin, especially muscle tissue. The other process is 

related to the genetic transmission of insulin resistance through familial lines, i.e., 

family history of NIDDM. Offspring of diabetic parents have a 70 to 90 per cent risk 

of developing NIDDM; first degree relatives of diabetics have a risk of 30 to 40 per 

cent of developing the disease (DeFronzo and Ferrannini, 1991). 

Hyperglycemia, a chronic elevation of blood glucose, is the main indicator of 

a diabetic state (WHO, 1985). The most identifiable symptoms of the disease are 

polydipsia, polyuria, polyphagia, and weight loss (ADA, 1990). Under present ADA 

laboratory guidelines, a person is diagnosed as a diabetic if he/she presents any of the 

aforementioned symptoms and has a random plasma glucose level of ~200 mg/dl; has 

a fasting plasma glucose level of ~ 140 mg/dl on at least two occasions; or, has a 
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fasting plasma glucose level of ~ 140 mg/dl, plasma glucose levels of ~200 mg/dl 

after 75 gram glucose load during hour-O to hour-2 blood draws, plus an hour-2level 

of ~200 mg/dl, during an oral glucose tolerance test, also known as OGTI (ADA, 

1991:12). 

The American Diabetes Association (1990:8) has identified a number of 

screening factors to recognize individuals with high risk of developing NIDDM. These 

risk factors as identified by the ADA are family history of NIDDM, body weight 20 

per cent above ideal weight, ethnic background, age (40 years old and older), history 

of impaired glucose tolerance, hypertension, hyperlipidemia, and, in women, a history 

of gestational diabetes and/or having a baby weighing 9 or more pounds at birth. In 

addition, prevalence rates in different populations suggest that the risk of developing 

NIDDM increases with age after the third decade of life (ADA, 1991). 

ADA statistics (ADA, 1991) suggest that there is a higher prevalence of 

NIDDM among minority populations in the U.S. than among their Caucasian 

counterparts. While 17 per cent of Caucasians 64 to 75 years of age have NIDDM, 25 

per cent of African Americans, and 33 per cent of Mexican Americans in the same age 

group have NIDDM. There is a higher prevalence of undiagnosed diabetes among 

Cuban Americans (58 per cent) than among Mexican Americans (42 per cent) or 

Puerto Ricans (40 per cent) (ADA, 1991). 

Harris (1991) reviewed the Hispanic Health and Nutrition Examination Survey 

(HHANES) and the Health and Nutrition Survey II (HANES IT) data to document the 
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prevalence of NIDDM among Cuban American, Mexican American, Puerto Rican, 

African American and Caucasian diabetics in the U.S. The researcher found that the 

highest age-standardized prevalence rates ofNIDDM were among Puerto Ricans (13.4 

per cent), followed by Mexican Americans (13 per cent); the intermediate rates were 

among African Americans (10.2 per cent), followed by Cuban Americans (9.3 per 

cent); and the lowest rates were among Caucasians (6.2 per cent). Female diabetics had 

a higher age-standardized rate of NIDDM than their male counterparts in all groups, 

except among Cuban Americans whose female to male ratio was 0.4. The rate of 

impaired glucose tolerance was highest among Mexican Americans (13.8 per cent), 

intermediate among African Americans (12.8 per cent) and Puerto Ricans (12.5 per 

cent), and lowest among Cuban Americans (10.8 per cent) and Caucasians (10.3 per 

cent). 

These differences in NIDDM incidence, prevalence and risk factors among 

minorities, Caucasians, and the general U.S. population, are currently under study. 

The etiology of the disease still is not understood fully and is under ongoing 

investigation. In lieu of the state of diabetes research, a discussion of two important 

models follows in this literature review. 

b. The Thrifty Gene and The New World Syndrome 

The idea of a thrifty genotype involved in the manifestation of diabetes was 

advanced by Neel in 1962. Under this model, diabetes develops in individuals who 
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carry a "thrifty" or diabetic genotype, which is characterized by its extreme efficiency 

in the utilization of foods. According to Neel, diabetes is: 

... the result of an excessive production of insulin antagonists or anti
insulins . . . a secondary phenomenon due to over-stimulation of the 
antagonist mechanism by a greater than normal availability of insulin at 
some stage in the food ingestion cycle ... [What we regard as] an 
over-production with unfortunate consequences was, at an earlier stage 
in man's evolution, an asset in that it was an important energy 
conserving mechanism when food intake was irregular and obesity rare . 
. . . (1962:358) 

In 1982, Neel revised his model in lieu of the increasing body of knowledge on 

diabetes. Specifics of the process as described by the researcher applied more to IDDM 

than to NIDDM but parts of model were still appropriate for explaining NIDDM. Neel 

advanced three approaches: 

1) The person with NIDDM has a "quick insulin trigger" (1982:283) 
that reacts to a carbohydrate load by producing greater than normal 
insulin levels. This mechanism was critical during the days of hunting 
and gathering subsistence because of food seasonality and access. By 
storing energy in this way, the body utilized food efficiently. However, 
continued use of this mechanism (e.g., due to increased consumption of 
refined carbohydrates, and a continuous food supply) eventually led to 
diabetes as insulin resistance develops and overresponsive beta cells 
"decompensate" (1982:283); 
2) there is a genetically controlled reduction in the number of insulin 
receptors or a reduced response to insulin levels; and 
3) the insulin sensitivity of glucose and lipid metabolism pathways 
changes as obesity develops. This insulin insensitivity is a result of 
adipocytes action (Neel, 1982). 

Researchers in different parts of the world have used the concept of the "thrifty 

genotype" to explain the increasing rates of NIDDM in certain populations. Changes 

in a population's environment place susceptible individuals at an increased risk of 
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developing NIDDM. The environmental changes may mean greater access to food 

supplies and, therefore, the ingestion of greater quantities of calories than the ancestral 

populations had access to in the past. Historically, the lives of the ancestral populations 

were characterized by periods of fast and famine. Recent environmental changes that 

may have had an effect on the development of modern obese populations include 

lifestyle changes produced by new market economies, new occupational settings and 

opportunities, decreased activity levels, increased use of motor vehicles, and changes 

in dietary habits and foods (Eaton, 1977). Some studies emphasize the impact of 

modernization or westernization, which leads to rapid culture change and acculturation

related stress as populations move from a traditional way of life to a more complex

technological life. Diabetes is viewed as one of several "Western diseases" 

(Schooneveldt, et al., 1988) affecting various populations. Among the populations 

studied using this perspective are those in New Guinea, Samoa, Fiji, and Nauru 

(Martin, et al., 1982; Baker, et al., 1986; Schooneveldt, et al., 1988; Zimmet, et al., 

1983; cf. Zimmet, et al., 1990 review on South Pacific populations). 

Another contribution to the model is Wiedman's (1989) mUltiparity hypothesis. 

In this model, pregnant females with the thrifty gene are able to process energy 

efficiently and store it as extra weight. First, this weight gain is important for the 

survival of the fetus. The females produce an offspring of higher weight at birth, 

increasing the chances of survival of the newborn. Second, the extra weight it is also 

important because it benefits the mother during the lactation period. Under these 
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circumstances, the females with the thrifty gene are bound to have more successful 

pregnancies. Wiedman's hypothesis could help explain issues relating to macrosomia 

and gestational diabetes. 

Another model on the development of NIDDM is that by Weiss and associates 

(1984) who advanced the idea of the New World Syndrome (NWS) of metabolic 

diseases. According to the researchers, the high incidence of NIDDM and other 

metabolic diseases among Amerindian populations is a response to environmental 

factors rather than the consequence of modernization processes. The increasing rates 

of obesity, NIDDM, and gallbladder diseases (gallstones and gallbladder cancer) in 

Amerindian populations are connected to the" genetic" susceptibility of Amerindians. 

An adaptive metabolically efficient gene or genes that allowed storing of nutrients as 

fat probably arose prior to the earliest settlements in the New World (Weiss, et aI., 

1989). The earliest settlers were dispersed in bands eating the seasonal foods of the 

environment in which they lived, and suffering periods of famine or of food scarcity. 

Eventually, there was a bottleneck effect with subsequent founder effect and genetic 

drift (Weiss, et aI., 1984). Weiss and associates recognize the role of the "thrifty 

genotype" and assert that the problem is not obesity, as some have suggested, but 

nutrient absorption, deposition, metabolism, or storage. 

Weiss (1985) aIso proposed the concept of phenotype amplification, according 

to which: 

. . . [M]any degenerative disease phenotypes may have a genetic basis 
which is the result of the exaggerated, or amplified, expression of 



otherwise normal genetic variants under new, or substantially changed 
environments. Such genes may only be partially or indirectly related to 
the disease which ultimately results from that change. . . . (Weiss, 
1985:182) 
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Aspects of lipid physiology and hepatic function are involved in the 

development of these metabolic diseases in Amerindians. The "pandemic" arises as a 

result of changes that heighten the function of the genotype in a population undergoing 

constant cycles of abundance and transform a benign genotype into a detrimental one 

under new conditions (Weiss, et al., 1984; Weiss, 1991). 

In conclusion, Neel's model on the thrifty gene and Weiss' model on the New 

World syndrome of metabolic diseases suggest avenues of research to further 

understand the process of the development of diabetes, especially in light of the 

changes occurring in fast changing populations of the world and the increasing rates 

of diabetes in such populations. 

c. Amerindian and Admixed Populations 

The models of Neel and Weiss have been used in the study of different 

populations in the U.S. Neel's model was used in one of the most extensive studies 

of Pima Indians in Arizona. Weiss' model has been applied to the study of populations 

of Mexican background in Texas. In this section, a review of the literature is provided 

on some of the outstanding aspects of these and other studies of Amerindian and 

admixed populations in the U.S. and Canada. 
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1. Native Americans 

Studies of Native Americans suggest that there are certain groups with a higher 

risk of developing NIDDM than others in the general U.S. population. Prevalence 

among adult Mandan Indians of North Dakota has been estimated to be 39 per cent; 

prevalence among Pima Indians of Arizona has been calculated to be 24.3 per cent, 

while prevalence among Dogrib Indians of Canada has been estimated to be 8.3 per 

cent (Weiss, et al., 1989). 

The differences in incidence and prevalence of NIDDM could be related to 

different genetic distances in Amerindian populations. According to Williams and 

associates (1985) Amerindian populations derive from three migration waves from 

Northeast Asia. Patterns of human immunoglobin G allotypes distribution indicate that 

Central and South American Amerindians derive from an early or Paleo-Indian wave 

who crossed the Beringia 16,000 to 40,000 years ago. Native American groups such 

as the Pima and Papago are also related to migrants of the first wave. A second wave, 

the Na-Dene, would account for the classification of Navajo, Apache and Athapaskan 

groups, among others as part of another group who migrated some 12,000 to 14,000 

years ago. Eskimos and Aleuts derive from the third and last migration wave who 

migrated some 9,000 years ago. 

The most extensive study of Native Americans has been taking place among 

Arizona Pima Indians. The study was initiated in 1965. The original aims of the study 

were to describe the prevalence and distribution of diabetes in the Pima community, 
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document the occurrence of diabetes related sequelae, to identify factors involved in 

glucose intolerance, and to identify factors associated in the progression of diabetic 

complications (Bennett, et al., 1976). In 1971, Bennett and associates (1971) reported 

a diabetes prevalence of 50 per cent among Pima Indians 35 years of age and older. 

They found a higher rate of diabetes among females than in males. The researchers 

suggested 200 mg/dl as a cut-off point, based on the bimodality of the blood glucose 

curve of their sample. However, the cut-off point used for definition of diabetes in the 

report was 160 mg/dl. Consequently, a high number of young Pima Indians were 

classified as dIabetics (cf. Bennett, et al., 1976). The 160 mg/dllevel was lower than 

the level accepted today, given that redefinition of diabetes guidelines occurred in 1979 

(National Diabetes Data Group, 1979). When 200 mg/dl was used as the cut-off point 

for diabetes, the age-sex standardized diabetes prevalence rate was 22.9 per cent for 

females and 18.9 per cent for males (Knowler, et al., 1978). 

The results of this longitudinal study suggested that normoglycemic Pima 

Indians had a different reaction curve to glucose load than their hyperglycemic 

counterparts (Bennett, et al., 1976). According to Knowler and colleagues (1982), the 

development of NIDDM in this population was familial, and its incidence was 

associated with parental diabetes, body mass index (BMI) and age. The researchers 

found that the risk of developing NIDDM was highest for individuals with two diabetic 

parents. Another finding was that BMI increased in young adults during a lO-year 

study period, and the degree of obesity was found to influence the time of onset of 
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NIDDM (Bennett, et al., 1976; Knowler, et al., 1982). Knowler and associates (1981) 

found that at the tum of the century, Pima children (5 to 18 years of age) were 6 

kilograms lighter than today's Pima children. The researchers also found that 60 per 

cent of young Pima adults (25 to 34 years of age) had BMIs that exceeded the 90th 

percentile for the U.S. population. Lillioja and Bogardus (1988) suggested that reduced 

metabolic rate may predispose Pima Indians to obesity; since metabolic rate appears 

to be familial, this may predispose to familial obesity. 

Sampliner and colleagues (1970) found a 48.6 per cent prevalence of 

gallbladder disease in Pima Indians. The prevalence was higher among females than 

among males and increased with age. Nagulesparan and colleagues (1982) compared 

a group of Pimas with a group of Caucasians. Both groups displayed increased insulin 

resistance with increased obesity. However, at similar initial fasting insulin levels, 

Pi mas had more difficulty disposing of a glucose load than their Caucasian 

counterparts. Lillioja and associates (1987) found that insulin sensitivity in Pima 

families is involved in the expression of insulin concentrations and action in Pimas, and 

that this factor is more important than obesity, age, or sex. Pettitt and colleagues 

(1988) found a gradient in which the offspring of diabetic mothers have a higher 

prevalence of NIDDM than the offspring of pre-diabetic mothers, and these offspring 

have higher prevalence of NIDDM than the offspring of non-diabetic mothers. In a 10-

year follow-up of a group of Pima subjects with impaired glucose tolerance, Saad and 

associates (1988) found that BMI increase was the greatest contributor to the 
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development of NIDDM in the studied group. Diabetic complications have been 

documented by Everhart (et aI., 1988) and Nelson (et aI., 1988a; 1988b; 1988c; 1989). 

The results of the Pima study suggest that the hypothesis of the thrifty genotype 

is plausible. The Pima, desert dwelling people for 2,000 years, subsisted on desert 

legumes, cacti, seeds (Brand, et aI., 1990), and from what they derived through 

irrigation agriculture. Some of the Pima subsistence foods such as, com, lima beans, 

white and yellow teparies, mesquite and acorns, have been found to have low glycemic 

indexes (Brand, et aI., 1990). The traditional lifestyle of the Pima Indians changed as 

their means for subsistence changed and new foods were introduced into their diet. 

Today, beans and flour tortillas are characteristic of the Pima diet, although their 

overall diet is comparable to that of the general U.S. population (Knowler, et al., 

1981). Although the research conducted among Pima Indians has been extensive and 

significant, certain issues have not been addressed fully in the literature, among them 

the social, economic, and cultural conditions in which Pima Indians live and where 

NIDDM develops. 

Another study of Native Americans, among Dogrib Indians in the Canadian 

Northwest Territories, focused on factors involved in the differential response in 

insulin levels, glucose tolerance, and insulin response to glucose challenge, in an 

attempt to further elucidate the etiology of diabetes. Diabetes was unknown among the 

Dogrib until 1981 when the first case was diagnosed. Dogrib populations have 

traditionally relied on a high protein, low carbohydrate diet due to the harsh Arctic 
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environment in which they live. Szathmary (1989) found that Dogrib have normal 

fasting insulin concentrations but a very high hour-l insulin response to oral glucose 

challenge (regardless of carbohydrate class) whether in normoglycemics or 

hyperglycemics. Some sex differences in insulin output were also observed, possibly 

related to physical activity levels. The overall research on the Dogrib suggests a 

possible adaptation to a high protein, moderate fat, and low carbohydrate diet which 

led the Dogrib to develop an endogenous glucose synthesis from sources such as 

proteins. 

Ritenbaugh and Goodby (1989) used the Dogrib northern hunting adaptation as 

a guide to develop a model of how a survival strategy could have metabolic 

consequences and could explain the appearance of a glucose sparing genotype in the 

first waves of New World people. According to the model, migration through the 

Bering land bridge demanded several cultural and metabolic adaptations. The low 

temperatures required the production of high energy for warmth and activity; the 

limited plant food accessibility (lacking most of the year) demanded greater reliance 

on animal food sources, which led to a diet low in carbohydrate and dietary fiber, 

moderate in fat, and high in protein, and produced seasonal macronutrient shortages 

when plant foods were not available. Temperature, accessibility and availability 

contributed to the creation of a physiological response in order to produce effective 

pathways to maintain the proper functioning of the body under existing conditions, and 

this response was likely in the form of metabolic alterations. 
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A recent study of Navajo Indians of Athapaskan ancestry (Sugarman, et al., 

1992) revealed an increase in the incidence and the prevalence of NIDDM in the last 

decades. The age-adjusted prevalence in males was estimated at 13.9 per cent, while 

for females it was estimated to be 18.4 per cent. The highest prevalence, 45.7 per 

cent, was among females in the 55 to 64 years age group. Age- and sex-adjusted 

incidence was estimated to be 8.6 per 1,000 person-year among males, and 4.4 per 

1,000 person-year among females. The results suggest that risk of diabetes among 

Athapaskan tribes may be high and incidence may rise in the coming years (Sugarman, 

et al., 1992). 

In conclusion, NIDDM is a growing problem in Native American populations 

who share an Amerindian ancestry. This problem is most likely related to problems of 

metabolism physiology. In addition, the expression of the New World Syndrome is 

most likely linked to changes in the survival strategies of the affected populations. The 

studies reviewed point to the need for further research on past and present population 

survival strategies, and the examination of behavioral, social, and economic factors as 

they affect these populations, in order to understand further the impact of these factors 

on biological and physiological processes. 

2. U.S. Hispanics 

Two studies, the San Luis Valley Diabetes Study in Colorado and a study in 

New Mexico, have reported a higher problem of NIDDM among U.S. Hispanics 
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compared to their Caucasian counterparts. These two studies and one based on 

Hispanic Health and Nutrition Examination Survey data (HHANES) are described 

briefly in this section of the literature review. 

The San Luis Valley Diabetes Study (Hamman, et al., 1989) is a research 

project conducted in a rural, low income area of Southern Colorado, near the border 

with New Mexico. Forty-four per cent of the population in this area are of Hispanic 

origin or ancestry. The economy is based on farming and tourism. Two counties were 

studied. Median annual income was $14,886 for Alamosa County, and $10,377 for 

Conejos County. The study took place from May 1984 to April 1986. Diabetic 

individuals were identified by medical records and media invitations. Non-diabetic 

controls were selected from 1,264 households. Hispanic background was self-reported. 

Interviews took place in the clinic and lasted four and one-half hours. Weight and 

height were measured, and an oral glucose tolerance test was given to each subject. 

Participation was lower among Hispanic American control males, and higher among 

married individuals with the most years of education. The sample consisted of 343 

diabetics and 607 controls (Hamman, et al., 1989). 

The researchers found a higher percentage of confirmed and undiagnosed 

diabetics among U.S. Hispanics than in Caucasians, and this trend was higher among 

Hispanic females. Prevalence of diabetes was significantly higher among females, 

especially in the 70 to 74 years age group than in any other age group, and than in 

Caucasian females. Age adjusted prevalence rates for adults 30 to 69 years of age were 
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10.7 per cent for Hispanic females, 9.9 per cent for Hispanic males, 4.5 per cent for 

Caucasian males, and 3.5 for Caucasian females (Hamman, et al., 1989). Iyengar and 

colleagues (1989) examined the association between NIDDM and seven genetic 

markers but found no significant association in the San Luis Valley sample, except for 

an relationship between the Kell group and diabetes in Caucasians. 

Kahn and associates (1990) evaluated the accuracy of family history of diabetes 

recall. Twenty subjects and their families were interviewed, Hispanics and Caucasians. 

The researchers found agreement between subjects' assessments of family history and 

actual history of diabetes in the subjects' families, whether negative or positive. When 

the control non-diabetic subjects recalls of family history of diabetes were assessed, 

the researchers found that Hispanics with a positive history of diabetes had a higher 

percentage of diabetes screening reports than those with no history of diabetes. 

However, this finding does not diminish the importance of the accuracy of family 

history reports in the San Luis Valley sample. 

Samet and colleagues (1988) conducted a study in a semi-rural community near 

Albuquerque, New Mexico, from July 1984 through November 1985. Self-identified 

U.S. Hispanics 18 years of age and older, from 502 households, answered a 

questionnaire on chronic health problems, including diabetes and gallbladder disease. 

Height and weight were measured, as well as systolic and diastolic (fourth Korotkoft) 

blood pressures. Self-reported diabetic and gallbladder disease status were used for 

categorization of the subjects. The researchers found that 89 per cent of the 
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participants were New Mexico born, and only two per cent were Mexico born. Thirty-

five per cent of the sample had annual incomes below $10,000, and 31 per cent had 

annual incomes between $10,000 and $20,000. Males were found to have lower 

hypertension rates than the general Caucasian population of the U.S. Females had rates 

comparable to their Caucasian counterparts. Forty-eight to 56 per cent of the male 

subjects in the age groups between 35 to 75+ years had BMIs above 25 kg/m2, while 

34 to 39 per cent of females in those same age groups had BMIs above 25 kg/m2. 

Twenty-four per cent of males in the 45 to 54 years age group, and 27 per cent of the 

females in the 55 to 64 years and 65 to 74 years age groups had BMIs above 30 

kg/m2. The highest gallbladder disease rates were among females. Females in the age 

groups 35 to 44 years, 55 to 56 years, and 75 + years reported gallbladder disease 

rates of 26 per cent. The 75 + years female age group also reported the highest 

gallbladder removal rate (22.6 per cent) followed by the 55 to 64 years age group. 

Among males, the highest gallbladder disease (19.2 per cent) and the highest 

gallbladder removal rate (13.5 per cent) was reported by the 65 to 74 years age group 

(Samet et al., 1988). 

Females in the study had higher prevalence rates of diabetes for all age groups 

between 35 to 75 + years than males. The highest rate was reported by the 75 + years 

age group, at 16.1 per cent. Among males the highest diabetes prevalence rate was 

among males in the 75+ years age group, at 13.8 per cent. A comparison of the 

diabetes rates in this sample to those reported for U.S. Mexicans in Texas and the 
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general U.S. population revealed that the New Mexico sample had an intermediate 

status when compared to the other two populations. This led the researchers to stress 

Amerindian admixture as a contributor to the high rates of diabetes in this New Mexico 

population. The Hispanic population of New Mexico, with a long history of residence 

in the area, derived from the admixture of Spanish settlers, immigrants from Mexico, 

other Caucasians, and the Native Amerindian populations of the area. Another possible 

factor for the intermediate level of prevalence of diabetes in this population was the 

socioeconomic level of the New Mexico sample, which resembles intermediate 

socioeconomic level groups of U.S. Mexican residents in the Texas studies (Samet, et 

al., 1988). A criticism to the study arises from the use of self-reported diabetes to 

calculate prevalence rates in the study. The prevalence rates could be higher if 

undiagnosed diabetics had been identified using other methods of diabetes assessment. 

Perez-Stable and associates (1989) estimated diabetes prevalence in the 

Southwestern U.S. by using HHANES data. According to the authors, age-adjusted 

prevalence of self-reported diabetes among Mexican American males, ages 20 to 74, 

was estimated to be 6.8 per cent, while for their female counterparts it was estimated 

to be 7.6 per cent. For the national HANES population, the percentages are 2.9 and 

3.8 among males and females, respectively. Statistical analysis did not show an 

association between low socioeconomic and! or "acculturation" levels and diabetes. This 

is an important finding given that the HHANES data comprises different portions of 

the U.S. Hispanic population residing in several Southwestern states. 
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In summary, the studies reviewed suggest that prevalence of diabetes is greater 

in U.S. Hispanic females than in their male counterparts, greater in U.S. Hispanics 

than in Caucasians, that Hispanics tend to be heavier than their Caucasian counterparts, 

and that Hispanics usually belong to low socioeconomic strata. 

3. U.S. Mexicans 

In this section two major studies are reviewed, the Starr County Diabetes Alert 

Project, and the San Antonio Heart Study. Both studies were conducted in Texas. 

Prospective studies in Texas have found a high incidence and prevalence of NIDDM 

among individuals of Mexican background, with higher rates than those for the general 

U.S. population. According to Weiss and associates (1989), prevalence among Laredo 

County Hispanics, who are mostly of Mexican origin or ancestry, was estimated to be 

9.5 per cent, whereas Caucasians in Texas had a prevalence of 2.5 per cent. 

Prevalence among individuals of Mexican background in Starr County was calculated 

to be 6.9 per cent (Weiss, et al., 1989), and the highest prevalence was among females 

in the 55-64 years age group (Banis, et al., 1983). 

The Diabetes Alert project was conducted in Starr County, an impoverished 

rural community of the Texas border area. Of the 27,000 residents, 97 per cent were 

of Mexican ancestry or origin, 52 per cent lived below the poverty level, and 40 per 

cent were migrant farmworkers. Households were randomly selected from the towns 

with the highest population densities (Banis, et al., 1983). Individuals 15 years of age 
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and older were invited to participate. Random capillary blood testing was conducted 

(using a reflectance colorimeter), and individuals with glucose levels ~ 130 mg/dl 

underwent an OGTI. The group of diabetics comprised newly diagnosed diabetics as 

well as diabetics under medication (Ferrell, et al. 1984). Mueller and asSOCiates, (1984) 

reported that 30 per cent of the adults in the sample had BMIs ~30 kg/m2. Diabetics 

had shorter sitting heights, more upper fat and less calf fat than their non-diabetic 

counterparts. 

The second stage of the project was concluded in 1983. Medical, genetic, and 

physical characteristics of the diabetics in the sample were further explored. Among 

the anthropometric measurements used were height, weight, and five skinfolds (triceps, 

subscapular, medial and lateral calf, and suprailiac). The researchers compared weight 

at age 18, maximum weight in life, and weight at time of study. Diabetic subjects were 

heavier at age 18, had a higher rate of weight gain history, and had higher upper fat 

patterning than their non-diabetic counterparts (Joos, et al., 1984). A subsequent 

assessment of the relationship between diabetes and gallbladder disease found that 

diabetic females with gallbladder disease had an odds ratio of2.4 (Banis, et al., 1985). 

Hanis and associates (1986) found that Amerindian admixture, measured 

through the use of genetic markers in a sub-sample of the diabetics and gallbladder 

disease subjects and their relatives, was 35 per cent in these groups. The researchers 

found that prevalence of gallbladder disease was higher among subjects with the 

highest Amerindian background although the results of a test of linear trend were not 
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significant. The researchers called for a further investigation on the association of 

socioeconomic and cultural differences to individual admixture in this population. 

The San Antonio Heart Study (SAHS) project, initiated in 1979, used an 

ethnicity/diabetes approach. The results of the study stress the intermediate status of 

NIDDM prevalence in a U.S. Mexican population with respect to other populations. 

The mestizo or admixed background of this population, partial New World and partial 

Old World ancestry, is suggested as a likely contributor to the higher prevalence of this 

disease among U.S. Mexicans than U.S. Caucasians but lower than among Pima 

Indians. The SAHS is the most extensive study of Mexican-ancestry populations in 

Texas and in the U.S. Initially a cardiovascular risk study, interest in diabetes 

increased during the first stages of the study (Stem, et al., 1982). SAHS data were 

collected in two phases. The first was conducted during 1979 to 1982, the second took 

place from 1984 to 1988. The sampled population was about 5,000 individuals. Among 

the measurements performed were height, weight, triceps and subscapular skinfolds, 

blood pressure, glucose tolerance, fasting glucose and insulin concentrations, and skin 

color (measured by reflectometer). Socioeconomic status was determined by the use 

of the Duncan Socioeconomic Index, a measure of socioeconomic status based on 

occupational prestige (Franco, et aI., 1985); level of educational attainment was 

classified as less than high school, high school, and more than high school (Haffner, 

et aI., 1991b). In 1979, three areas of San Antonio, Texas, were targeted: a l:mrriQ of 

low socioeconomic level residents of Mexican origin or ancestry (identified as Mexican 



40 

American in the study); a changing transitional area composed of middle class 

individuals 60 per cent (and increasing) Mexican American and 40 per cent Caucasian 

(identified as Anglo in the study) residents; and a suburban, higher class, mainly 

Caucasian (90 per cent) area. Surnames were used to select individuals. The initial 

sample consisted of 930 Mexican American residents and 393 Caucasian residents 

ranging in age from 25 to 64 years. 

Stern and colleagues (1982) assessed behaviors related to dieting, weight, and 

sugar eating in the five sub-samples through the use of a Knowledge, Attitudes and 

Behavior (KAB) questionnaire, shown in Appendix I. The authors reported a weight 

gradient, in which the affluent residents were leaner than the less affluent or poorer 

residents. Caucasian residents and suburbanites avoided sugars and diet more than their 

counterparts. According to the researchers, the patterns revealed in the study suggested 

that less affluent Mexican American residents had not accepted the American ideal of 

leanness. In a subsequent study, Stem and associates (1983) assessed the relationship 

between excess obesity and prevalence of NIDDM in the San Antonio sample. The 

researchers found a higher rate of NIDDM among Mexican Americans than among 

Caucasians, although there was a positive association between NIDDM and obesity in 

both groups. The researchers suggested that obesity is a sign of "westernization" 

among Mexican American residents and asserted that since obesity does not explain all 

the excess prevalence of NIDDM in these residents, there must be susceptible genes 

involved. 
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Anthropometric differences among the sub-samples were assessed by Malina 

and associates (1983). The researchers found a positive association in stature and social 

class among Mexican Americans, and a significantly higher weight, relative weight, 

adiposity, and Quetelet's index among females in the lower socioeconomic stratum. 

Caucasian females were significantly lighter and had less adiposity. Males in both 

ethnic groups showed no significant differences in weight, arm circumference, and 

triceps skinfold. Mexican American females showed no significant differences in 

weight and triceps skinfold when compared to Caucasian females. Social class was 

inversely associated with fatness in Mexican American females. 

Relethford and associates (1983) assessed the issue of social class and skin color 

in San Antonio. An anthropological orientation was intended for this report. Skin 

reflectance was used to assess admixture levels using a di-hybrid model. A color 

gradient was identified, with barrio dwellers being darker and suburbanites lighter than 

their counterparts. In color the Caucasians did not vary much, but the Mexicans did, 

the darkest living in the barrio, the lightest being the suburbanites, and the transitional 

residents resembling more the suburbanites, an thus, the researchers proposed that the 

barrio people are more isolated genetically and culturally, and that among Mexican 

Americans social class differences are highly significant, creating a barrier to gene 

flow. According to the authors, the data were "stratified to represent several 

socioeconomic classes within each ethnic group" (1983:97), but when they compared 

three groups of Mexican Americans with two Caucasian groups, there was no "poor" 
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Caucasian group. Gardner and colleagues (1984) estimated percentages of Native 

American admixture based on skin color using Bernstein's method. According to the 

researchers, the Amerindian admixture percentages among Mexican Americans were 

46 per cent in barrio area, 27 per cent in the transitional area, and 18 per cent in the 

suburban area. Diabetes prevalence was estimated at 14.5 per cent in the l2m:riQ, 10 per 

cent in the transitional area, and 5 per cent in the suburbs; thus, the findings are in 

agreement with the contention that Amerindian ancestry is related to the high rates of 

NIDDM in San Antonio. 

Four criticisms arise from these reports and should be considered throughout 

the review of the SAHS published literature. The first criticism relates to the absence 

of a group of low socioeconomic level Caucasians. According to Haffner (et aI., 

1991 b), the researchers used stratified random sampling in the middle income and the 

suburban census tracts, and an effort was made to include approximately the same 

number of Caucasians and Mexican Americans from these two areas. However, the 

same effort was not made to include an equal number of low income Caucasians in the 

sample. The researchers could have selected a third low income census tract with a 

higher percentage of Caucasian residents, in order to obtain comparable low income 

sub-samples. The result, however, is that there was no information on the conditions 

relating to low socioeconomic level San Antonio Caucasians. 

The second criticism arises from the researchers observation that 

"westernization" may account for the obesity gradient, especially for the barrio 
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dwellers. Again, data on low income Caucasians was absent, and it is not possible to 

know if they also experienced high adiposity, and perhaps more diabetes than their 

more affluent counterparts. Studies in Denmark suggest that the poor and rural groups 

tend to have higher adiposity than their affluent and their urban counterparts (Teasdale, 

et al., 1990). Furthermore, no assessment was reported by the researchers as to the 

length of residence in the U.S. of their Mexican American subjects; thus, recent U.S. 

residents cannot be differentiated from second or more generation U.S. Mexicans. The 

question remains, is it "westernization? If so, is the adoption of a "mainstream" 

lifestyle related to recent migration or does it relate to specific generations? 

Third, if the transitional residential area is experiencing a change toward a 

higher percentage of Mexican Americans and a lower percentage of Caucasian 

residents, the question arises as to where these Mexican American residents are coming 

from. Could it be the hm:iQ? Or, are they recent migrants from Mexico or from other 

U. S. states? 

A fourth and final point, the use of genetic markers is a better alternative to the 

use of skin color to estimate admixture levels in a population, given that skin color is 

a polygenic trait. The criticisms presented above do not diminish the importance of the 

SAHS, which is a longitudinal study; they do pose questions that cannot be answered 

with the results reported in the literature. 

Stern and colleagues (1986) assessed 17 genetic markers in the Mexican 

American sub-sample of the SAHS and found an association between NIDDM and Rh 
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blood group, and NIDDM and haptoglobin phenotype. In the latter association, the 

homozygous 1 allele had a greater relative risk than the heterozygous, and the 

heterozygous had a greater risk than the homozygous 2 allele. In a subsequent study, 

Raboudi and associates (1989) studied the relationship between NIDDM and the 

restriction-fragment-Iength polymorphisms of the insulin-receptor gene. An association 

was found between NIDDM and allele 3.4 kb, although it was not statistically 

significant. This allele was not present in the Caucasian sub-sample, and it was not 

found in two other Caucasian research studies. The allele had been reported in a study 

of Pima Indians; thus, the researchers proposed an association between the 3.4 kb 

allele in the insulin-receptor gene and NIDDM which is in line with the argument of 

Amerindian admixture in Mexican Americans. 

Haffner and colleagues (1984) found high rates of hyperglycemia among 

Mexican American diabetics, regardless of obesity as measured by BMI and sum of 

skinfolds. The researchers proposed that in the Mexican American population there is 

a bimodal curve in glucose distribution, rather than a unimodal curve shifted to the 

right (1984:352). This bimodality of the glucose distribution curve was also observed 

in the Pima population by Knowler and associates (1978). Haffner and colleagues 

(1986) also investigated the association between NIDDM and central patterning of 

obesity as assessed by a ratio of subscapular-to-triceps skinfolds (centrality index). An 

association was found between NIDDM and central obesity in women. Although males 

had higher centrality than females, no significant association was found between 



45 

centrality and NIDDM. Ethnic differences in the rates of NIDDM, even after 

adjustment for age, BMI, centrality, and hyperinsulinemia suggested a genetic 

contribution, perhaps related to Amerindian ancestry. 

In a subsequent study of the Mexican American sub-sample, Haffner and 

associates (1987) found that hip-to-waist ratio and centrality index are predictive of 

high prevalence of NIDDM, increased triglycerides, and low HDL levels. The 

researchers favored the use of the hip-to-waist ratio because of its predictive value and 

because the measurements are easy to obtain in epidemiological studies. Haffner (1987) 

found a greater overall and more centralized adiposity and higher hyperinsulinemia 

among U.S. Mexicans than in Caucasians, even after adjustment for BMI, waist-to-hip 

ratio, centrality index, and glucose tolerance. The researcher proposed prolonged 

hyperinsulinemia (secondary to increased insulin resistance) as a cause for islet cell 

decomposition, eventually leading to the development of diabetes. 

A study of the prevalence of retinopathy in SAHS Mexican Americans by 

Haffner and associates (1988) revealed that early age of diagnosis, long duration of 

NIDDM, severe glycemia, lower diastolic blood pressure, and use of oral 

hypoglycemic medication were more prevalent among subjects experiencing 

retinopathy. The SAHS sub-sample was compared to a sample of Wisconsin 

Caucasians. U.S. Mexicans had a higher risk of retinopathy and of development of 

severe retinopathy than the Wisconsin diabetics. A subsequent study conducted by 

Haffner and colleagues (1989) assessed the impact of socioeconomic status on 
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development of retinopathy and levels of hyperglycemia by comparing SAHS diabetics. 

The researchers used three measures of socioeconomic status, income level, education 

level, and Duncan socioeconomic index. Females ranked lower in all tlu"ee measures 

than males, and Mexican Americans ranked lower than their Caucasian counterparts. 

The researchers found no association between socioeconomic status and NIDDM as 

measured by severe glycemia or retinopathy, and thus suggested a greater role of 

biological factors in the expression of severity of the disease in U.S. Mexican. 

Haffner and colleagues (1991b) assessed the incidenceofNIDDM by examining 

eight-year follow up data from the SAHS. A high incidence of NIDDM was found 

among Mexican Americans. The relative risk (U .S. Mexican-to-Caucasian) was 5.4 for 

the 35 to 44 years age group, 3.2 for the 45 to 54 years age group, and 2.4 for the 55 

to 56 years age group. Incidence in the Mexican American group increased with age 

and BMI, and was higher among subjects with low educational level. The researchers 

also found higher rates of Mexican American diabetics in the young « 45 years) age 

groups (23 per cent) than in their Caucasian counterparts (10 per cent). Given the high 

rates of severe retinopathy, proteinuria, end-renal disease, and microvascular 

complications among Mexican American diabetics detected in the San Antonio study, 

the authors pointed to the impact of these complications on laborforce age participants 

and the possible repercussions at the individual and economic levels. In a follow up 

study (Haffner, et al., 1991a), an assessment of the Mexican American sub-sample 

revealed that incidence of NIDDM was associated with age, fasting and hour-2 glucose 
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and insulin concentrations, centrality index, triceps and subscapular skinfolds, and 

BMI. The higher incidence of NIDDM was among women in the highest and middle 

tertiles of central adiposity than among women in the lower tertiles or men. 

Unfortunately, data on life stressors such as issues related to labor stability and 

health risks in the workplace, and data on factors such as birth place and length of 

residence in the U.S., have not been addressed in SAHS reports. The study lacks the 

contextualization that anthropological research has provided to other studies, such as 

that of the Dogrib. The cultural and historical dimensions in which NIDDM has 

emerged are not fully explored in the SAHS. However, there are two studies of U.S. 

Mexicans in Texas which have used anthropological methods to study issues of 

diabetes in this segment of the population. 

Swinney (1988) conducted a study of low income diabetic women in Lago City, 

Texas. The study took place in the poor section of the city where a large number of 

individuals of Mexican ancestry or origin resided. The subjects were selected from the 

local clinic clientele. One-hundred and thirty-seven medical records were reviewed, 

and 19 U.S. Mexican females with NIDDM were selected for an interview at the clinic 

and in their homes. Interviews were also conducted with health practitioners at the 

clinic. Ages of the subjects ranged from 29 to 77 years of age; 13 of the interviewed 

females were between 61 and 77 years of age. 

In Swinney's study, all the U.S. Mexican subjects were born in Texas and 

reported no immediate family links to Mexico. Only one subject received a salary from 
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a regular job, the rest derived their income from social security, supplemental social 

security, and/or pensions. The average years of education was four. The mean number 

of health problems for the total study sample, in addition to NIDDM, was four. 

Among the most common problems were arthritis, hypertension, cardiac, and genito

urinary problems. Psychiatric, psychological, and social problems were also prevalent 

among the subjects. 

The researcher observed that explanatory models of diabetes differed between 

the subjects and the health practitioners. Economic and family problems were 

considered by these females as critical factors in the development of the disease. 

Medical recommendations regarding diet, exercise, medication, and weight loss were 

not met satisfactorily by the subjects. Some of the factors identified as barriers to 

compliance related to physical disabilities, household economics, and dietary 

conceptualizations. Exercise was not possible for some females due to physical 

disabilities, while weight loss was seen as seen as detrimental if other illnesses affected 

the individual. Economic factors interfered with the maintenance of treatment in 

several ways, but the most important was that meeting household needs for daily living 

came before therapy, treatment, or specific foods for the diabetic. This issue of 

household economics in medical regime compliance among U.S. Mexicans has also 

been reported by Urdaneta and Krehbiel (1989). The researchers noted that in another 

U.S. Mexican population in Texas, economic resources hindered the maintenance of 

the diabetic regime, especially in the case of medications. Furthermore, the authors 
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found that the satisfaction of primary household needs were the first priority, and 

medications for individual members of the household occupied a second place in 

household priorities. 

Swinney (1988) also found that dietary concepts among the U.S. Mexican 

females led them to equate food as fuel energy for daily work. Therefore, dietary 

regimes were difficult to follow. Furthermore, there was a tendency to equate sugar 

in the blood with amount of sucrose eaten in the form of sweets. In addition, a 

distinction was made between regular food, which was labeled "Mexican," and diet 

food, which was labeled "American," mainly because dietary recommendations called 

for the increased consumption of greens, fish, fruits, low-fat and low-sugar processed 

foods that were not part of the regular foods purchased for the households (Swinney, 

1988). 

Scheder (1981) conducted a study of migrant farmworkers who labored in 

Wisconsin during the summer and fall and lived in Texas during the rest of the year. 

By measuring the levels of a stress-related catecholamine enzyme, dopamine-beta

hydroxylase, the researcher assessed the impact of life stressors on the course of 

NIDDM in a group of migrant farm workers of Mexican background. Forty-nine per 

cent of the subjects (n=39) were Mexico-born, 90 per cent spoke Spanish as a first 

language, and 85 per cent professed to be Catholic. The subjects had an average of 4 

years of education. Diabetic subjects were found to have higher catecholamines levels 

and experienced a greater number of life stressors than non-diabetic subjects. The 
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pattern was especially strong in females. Also, diabetics had more health problems, 

had worked longer (more than 20 years), and had worked in more states in the migrant 

stream than their non-diabetic counterparts. Events that promoted a physiological 

response (changes in blood pressure and glucose levels) were those related to the 

migrant lifestyle, e.g., travel for work or loss of belongings during migration (Scheder, 

1988). The most successful model of prediction for NIDDM in this migrant population 

was number of stressful life events, high levels of dopamine-beta-hydroxylase, and 

number of years in the migrant stream. Unlike other studies, weight and family history 

of NIDDM were found to have limited predictive value. According to Scheder, 

traditional monoculturalism in migrant farmworkers leads to a combination in which 

stress, distress (nervios), traditionality, and NIDDM merge to create a maladaptive 

response to life in a bicultural environment (Scheder, 1981). 

In conclusion, the studies reviewed in this section suggest that U.S. Mexicans 

in Texas experience a high prevalence of diabetes, and there is an increasing incidence 

of the disease in the young age groups «45 years). In addition, U.S. Mexicans have 

increased adiposity, more centralized fat patterning, and have higher levels of 

hyperinsulinemia and insulin resistance than their Caucasian counterparts. In addition, 

these U. S. Mexicans have higher Amerindian admixture, lower socioeconomic levels, 

and lower educational attainment than the general U.S. population. 
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d. The Biology of Mexican Populations 

In order to further understand the problems of populations of Mexican origin 

or ancestry, this section of the literature review examines a few studies which have 

directed their attention to other biological variables in U.S. Mexican populations. The 

review does not attempt to be comprehensive, and only a few studies are discussed. 

In a survey of three California communities (Watsonville, Gilroy, and Tracy) 

Stem and associates (1975) found that Mexican American subjects (either born in 

Mexico or self-identified) had greater adiposity and triglyceride levels than their 

Caucasian counterparts. The pattern was especially strong in Mexican American 

women. Mexican Americans were also found to have lower socioeconomic levels and 

to smoke less than the Caucasian participants in the study. Dietary consumption of 

eggs, meat, and dairy products was similar in the two groups, but use of low-fat 

products was higher among Caucasians than Mexican Americans. 

Haffner and colleagues (1985) assessed dietary intakes among subjects of the 

SAHS sample. The researchers found that consumption of daily calories was similar 

among Caucasian and Mexican American males, but Mexican American females 

consumed more daily calories than Caucasian females. Mexican Americans consumed 

less protein and more carbohydrates than their Caucasian counterparts. Mexican 

Americans seemed to have an "atherogenic diet" (1985: 1269). The highest calorie 

intake was reported for the middle income group, and carbohydrate intake decreased 

with higher socioeconomic level, but fat consumption increased with socioeconomic 
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status in Mexican American males. Mexican Americans had less knowledge of the 

benefits of a low-fat, low-cholesterol diet, especially in the low socioeconomic group. 

In general, the researchers found small differences in dietary intake among groups in 

San Antonio. Jameel and associates (1992) examined SAHS dietary data and found that 

protein intake was higher among males than in females. The researchers found no 

association between high protein intake among diabetics and clinical proteinuria, even 

after adjusting for the effect of sex, age, ethnicity, hour-2 blood glucose and systolic 

blood pressure. 

Stem and associates (1984) assessed several cardiovascular risk factors using 

the SAHS sample. The researchers found that Mexican American females in the higher 

socioeconomic stratum had less obesity and cardiovascular risk factors than their low 

socioeconomic counterparts. The researchers asserted that this pattern suggests that 

females in high socioeconomic levels have adopted mainstream American values. The 

pattern was not present among Mexican American males. In general, Mexican 

Americans had higher triglyceride levels and lower HDL than their Caucasian 

counterparts. The researchers suggested that cultural factors might exert a stronger 

influence on diabetes than socioeconomic ones, as suggested by data on diet, exercise, 

smoking, alcohol, estrogen, and oral contraceptive use, which were not analyzed for 

use in the report. 

Stem and associates (1981) studied a group of 40 to 74-year-old low income 

U.S. Mexicans in Laredo, Texas. Among the most salient characteristics of the 
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population studied, 46 to 63 per cent of the families lived below the 1969 poverty 

level, the median years of schooling was 5, and only 8 to 16.6 of the family members 

were high school graduates. According to the researchers, the Laredo sample had a 

higher percentage of heavy Mexican American men and women than the percentages 

reported for the HANES I sample, and the sample also had a greater percentage of 

hyperglycemics than the percentage reported in the HANES II sample; however, the 

percentages of obesity and hyperglycemia were lower than those reported for Pima 

Indians samples. The Mexican American age groups between 45 to 64 years had higher 

numbers of diabetics than the 65 to 74 years age group. Cholesterol and triglyceride 

levels were also high in Mexican Americans of both sexes. 

A recent study by Hanis and associates (1991) estimated the possible 

contribution of Amerindian, Spanish and West African admixture to the gene pool of 

U. S. Mexicans in Starr County, Texas, near Mexican border. The researchers used 

data from the Diabetes Alert Study. Using a tri-hybrid model and genetic markers, the 

researchers estimated that Spanish admixture was 61.2 per cent, Amerindian admixture 

was 31.0 per cent, and West African admixture was 7.8 per cent. These figures were 

compared to Puerto Rican and Cuban island populations. Admixture percentages for 

Puerto Rico were 45.0 per cent Spanish, 18.1 per cent Amerindian, and 36.9 per cent 

West African. For Cuba, the respective admixture percentages were 62.2, 18.0, and 

19.8 per cent. The greatest percentage of Amerindian ancestry corresponds to the 

Mexican American population, which also experiences a high prevalence of NIDDM 
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and gallbladder disease. Although the results are important, the ancestral population 

frequencies were derived from the assumption of specific geographical origins and do 

not consider historical developments that may have contributed to the gene pool after 

the XVI century (e.g., migration flow of refugees, intrusions, isolates, et al.) 

Nonetheless, it is important to contrast the results of this study with those of Gardner 

and associates (1984) in San Antonio, where Amerindian admixture in 1w!iQ residents 

was calculated at 46 per cent. Given that the Starr county population is also a low 

income population, the great difference in admixture estimates between the two studies 

could be related to the use of a di-hybrid model and skin color for estimation in the 

SARS. 

A medical record study of an ambulatory patient population in a San Antonio 

clinic revealed higher rates of cholelithiasis among U.S. Mexican women than among 

their Caucasian or African American counterparts (Diehl, et al., 1980). The study also 

showed an association between diabetes and cholelithiasis in U.S. Mexicans. The 

authors proposed admixture, or mestizo background, as a likely contributor to the high 

rate of cholelithiasis in this population, although no estimation of admixture was 

produced by the researchers. In a later study, using SARS data, Diehl and colleagues 

(1985) estimated age standardized prevalence of gallbladder disease. The rates were 

16.9 per cent for U.S. Mexican females, 8.7 per cent for Caucasian females, 4.2 per 

cent for U.S. Mexican males, and 3.4 per cent for Caucasian males. Eighty-seven per 

cent of the subjects who previously had gallbladder disease had undergone 
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cholecystectomy. Sex, increasing age, and high BMI were found to be significant risk 

factors; in addition, low level occupation, residence in a low socioeconomic area, and 

low levels of education were found to be associated with gallbladder disease. Dietary 

intakes, as assessed by 24-hour dietary recalls, were not found to be related .~ the 

increased prevalence of gallbladder disease in U.S. Mexicans (Diehl, et al., 1989). 

Espino and Burge (1989) studied the health status of elderly U.S. Mexicans in 

an extended care facility in San Antonio. The Texas Department of Human Resources 

Level-of-Care Assessment was used to score mental and functional status of the 

subjects, 54 U.S. Mexicans and 30 Caucasians. The Mexican American group was 

younger and presented more functional and mental impairments than their Caucasian 

counterparts. The researchers noted a greater prevalence of cerebrovascular accidents 

and diabetes in Mexican American patients than in Caucasians, although the differences 

was not statistically significant. The researchers suggested that the high rates of 

impairments among elder U.S. Mexicans could be related to a delayed decision among 

family members that they can no longer provide for the frail elderly at home. 

Mitchell and colleagues (1990) assessed the level of functional impairment 

among SAHS subjects. Functional status was measured through the use of the Sickness 

Impact Profile instrument. The researchers found a lower percentage of functional 

impairment than that reported in the literature, although they stressed the fact that 

unlike clinically based studies, theirs was a population based study. Eating, 

ambulation, home management, and sleep and rest were categories of impairment 
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identified in the study. The researchers found an association between impairment and 

age, duration of diabetes, glucose level, BMI, insulin use, and hypertension, even in 

the presence of vascular complications. Prevalence of impairment among U.S. Mexican 

diabetics was 38 per cent; whereas, for their Caucasian counterparts it was 29 per cent. 

The researchers called for early diabetes detection and the development of strategies 

to retard the manifestation of complications among diabetics. 

Weiss and associates (1986) computerized civil and church records from 1870 

to 1981 in Laredo, Texas, and used these data to explore familial clustering of cancer 

in U.S. Mexicans. The standardized mortality ratios showed excess mortality of 

cancers of the cervix, gallbladder, liver, and stomach, especially in females. Further 

analysis of the data failed to provide support for a familial aggregation of cancers in 

this population. However, important contributions of the study are the use of 

genealogical data and the methods used in its analysis. 

Espino and Maldonado (1990) reviewed HHANES data to assess the 

contribution of acculturation to hypertension in elderly U.S. Mexicans. Two age 

groups were selected, a 55 to 64 years age group and a 65 to 74 years age group. The 

Cuellar scale was used to measure acculturation. After a logistic analysis of the data 

acculturation emerged as a better predictor of hypertension than socioeconomic status 

for the 55 to 64 age group. Age was identified as the best predictor for the older age 

group. However, the results of this study are limited as to which are the specific 

aspects of acculturation that contribute to the difference in the hypertension rates. 
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Franco and colleagues (1985) found that San Antonio Mexican Americans had 

slightly higher mean age-adjusted systolic and diastolic blood pressures than their 

Anglo counterparts. Age-adjusted prevalence of hypertension among Mexican 

American females was lower than in Caucasian females. The rate of hypertension was 

negatively related to social class. Mexican Americans had a higher percentage of newly 

diagnosed hypertensives than Caucasians. Among males, Mexican Americans have 

more problems ira keeping their hypertension under control than Caucasians. Females 

in both ethnic groups had more success in controlling their hypertension than males. 

In a subsequent study, Haffner and associates (1990) continued to detect a lower 

prevalence of hypertension among San Antonio Mexican Americans than in their 

Caucasian counterparts, even after adjustment for age, NIDDM, and BMI. The finding 

was unexpected to the researchers since risk factors for hypertension include 

hyperinsulinemia, obesity, and diabetes, risk factors present in this population. Other 

findings of the SAHS were lower prevalence of non-fatal myocardial infarction and 

cardiovascular mortality in U.S. Mexicans than in their Caucasian counterparts 

(Haffner, et al., 1991b). 

Among the common factors in these studies are that most of them took place 

in Texas, most of the sampled U.S. Mexicans belonged to low socioeconomic strata, 

and most of the U.S. Mexican subjects had a number of impairments or low health 

status. In addition, U.S. Mexican subjects presented higher hyperglycemia and 

triglyceride levels, more problems of cholelithiasis, and higher adiposity or obesity 



58 

than their sampled counterparts. The results are still in line with the issues raised by 

Weiss regarding problems in lipid metabolism. The finding of lower hypertension in 

the SAHS (Haffner, et al., 1990) brings some ray of light to an otherwise bleak 

perspective on the health status of the U.S. Mexican population. 

e. Biology, Environment and Risk 

The causal web of NIDDM is still not fully understood. The studies reviewed 

in the preceding sections suggest a strong genetic component involved in the 

development of this disease. The use of the New World Syndrome and thrifty gene 

models has helped to direct the emphasis of NIDDM research in Amerindian 

populations. This raises the question that if the problem of NIDDM is genetic, then the 

risk of developing the disease is acquired at birth (Weiss, 1991). Its expression is the 

result of gene-environment interactions. The action of environmental factors on 

susceptible genes is critical for the development of the disease. 

In the study of the environmental realm of disease, clinical and medical studies 

usually collapse different spheres into broadly defined but limited categories, such as 

diet, socioeconomic level, education, social group, index of occupation, and 

acculturation. These factors are the result of complex webs of interactions that occur 

between the micro-level (individual or household levels) and a broader macro-level 

environment which includes the community, the global economy, the social 
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developments, and other factors that can be understood only by using also a historical 

perspective. 

The epidemiological model of disease makes use of four dimensions. A 

biological dimension, an environmental dimension which includes physical as well as 

social aspects, an organizational dimension, and a behavioral or lifestyle dimension 

(Hanlon and Pickett, 1984) However, as Hanlon and Pickett (1984) suggest, a factor 

that transcends these dimensions, is poverty. The poor have more health problems, 

less resources, perform some of the most hazardous occupations, they are exposed to 

physical and social hazards, and a more difficult lifestyle than any other segment of 

the population. 

Social scientists tend to favor the weight of social factors in the development 

and maintenance of disease (Angel, 1985) rather than emphasizing genetic factors. 

Among the social factors often suggested in the development and maintenance of 

disease in the U.S. are the unavailability or reduced access to medical care and 

insurance, which in some cases contribute to the heavy reliance on emergency services 

for treatment when major health problems arise among the poor (Brown, 1990). The 

nature of the occupations held by segments of the population, such as U.S. Mexicans, 

may expose them to greater occupational risks than the general population, as in the 

case offarmworker exposure to pesticides. In fact, the agricultural industry in the U.S. 

has been identified as one in which medical insurance coverage of its workers is below 

50 per cent (Brown, 1990). 
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In order to understand the causality web in the disease process, it is necessary 

to document the impact of occupational activity and hazards on health and on the 

adoption of a "healthy" lifestyle. For example, in the study of farmworker populations 

it is critical to assess the long-term effect of practices such as stoop labor on health, 

since it may lead to the development of musculoskeletal problems, thus become an area 

of occupational disease. It is also important to document dietary habits and practices 

in lieu of the physical demands created by the nature of stoop labor and other farming 

tasks. In addition, the maintenance of a sedentary or active lifestyle outside the 

workplace in this portion of the population needs to be documented. 

The first goal of this research study is to provide the context in which biological 

and environmental factors may interact to place a population at risk of developing a 

myriad of diseases, especially NIDDM. The second goal is to identify the most 

prevalent NIDDM risk factors in the studied population. The third goal is to assess the 

differential impact, if any, of various environmental factors and risks on life, and how 

individuals respond to them. The fourth goal is to suggest further avenues of research 

on health and disease within the context of a biocultural framework. 

c. Research Questions 

The present study seeks to explore health risks experienced by a U.S.-Mexico 

border population. The following research questions are explored in the context of the 

research study: 
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1. Is NIDDM a problem in the Western portion of the Arizona-Sonora border? 

If so, what is the extent of the problem in the population? 

2. Are the known risk factors: ethnicity, obesity, family history of diabetes and 

gallbladder disease, sex, and age, useful for the determination of NIDDM risk in the 

population? 

3. Is the risk of diabetes associated with other factors such as migration history 

or occupational history in the population? 

4. Are there other factors not commonly identified in the literature which may 

prove to be the most salient predictors of NIDDM in the population? 

5. Can a pattern of interplay between biological variables and external 

environmental factors at the micro- and macro-levels be identified with the use of a 

multidisciplinary perspective? If so, can an effective model be developed for diabetes 

risk identification in the population? 

D. Objectives 

This research study seeks to examine the problem of NIDDM in a selected 

population of the border area by analyzing different risk factors. In order to identify 

the most outstanding risk factors in the sampled population, a number of biological and 

environmental factors were assessed. Specifically, this research study investigated 

biological, demographic, genealogical, socioeconomic, cultural, and dietary factors. 

The data were obtained through the use of screening techniques, anthropometric 
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measurements, application of quantitative instruments, interviews, and ethnographic 

observations. 

This study does not seek to identify the cause or causes of diabetes but to 

provide a portrait of the environment in which it arises, and to assess the importance 

of risks identified in other studies of diabetics, especially those conducted in other 

populations of Mexican origin or ancestry. An evaluation of different environmental, 

social, biological, economic and other factors is necessary in order to assess 

differences at the household and the individual levels that lead to the outcome termed 

"diabetes." What factors are most likely to produce differences within and between 

households? Does the presence of a diabetic creates an additional risk to the welfare 

of the household? The medical and epidemiological literature have contributed to the 

knowledge of the etiology of diabetes, but cultural processes and interactions are 

aggregated into categories such as ethnicity or "culture." The anthropological 

contribution of this study is to highlight the processes and the dynamic nature of social 

relations within the umbrella of the concept of culture. Thus, this study seeks to 

document some of these cultural processes as they relate to the emergence of risk of 

a disease in a population. 

E. Research Significance 

This is a cross-sectional research study. The nature of cross-sectional studies 

limits the causal inferences possible from the findings due to the nature of its time 



63 

frame. However, the strengths of the investigation derive from the use of ethnographic 

research methods and its emphasis on household dynamics. Although the initial 

sampling was derived from clinical records, this is a household study. Interviews, 

measurements, and observations were obtained in the subjects' homes and in the 

communities where the study took place. This is significant because previous studies 

on NIDDM in U.S. Hispanic and Mexican populations have been clinically based or 

oriented, and issues of household variability and dynamics have not been assessed or 

stressed in the literature. Furthermore, this research study examines the problem of 

NIDDM among people of Mexican origin or ancestry living in Southwestern Arizona, 

a segment of the population on which published literature does not exist. The 

investigation also examines issues of migration and mate selection as they are 

important elements in the recombination of a population's genetic material. 

The significance of studying this population is twofold. First, it provides an 

insight as to the magnitude of the problem of NIDDM in this area of Arizona. Second, 

it contributes further to the understanding of diabetes risk factors in Southwestern 

populations. Extensive diabetes studies have been conducted in the Southwestern and 

Western states, especially in Texas, New Mexico, and Colorado. All report a high 

prevalence of diabetes in people of Mexican (or Hispanic) ancestry or origin. Only by 

studying different segments of the U.S. Mexican population will it be possible to 

understand the patterns related to the high incidence and prevalence of NIDDM in this 

segment of the U.S. population, and the relative contribution made by different risk 
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factors to its development and course. This knowledge is critical to future medical and 

clinical research, public health planning, and policy making. 
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CHAPTER 2 

AGRICULTURE, THE SOUTHWEST AND THE BORDER AREA: 

THE MACRO-LEVEL CONTEXT 

This chapter provides an overview of the Southwestern agriculturallaborforce 

and several U.S.-Mexico border issues, in order to provide the context in which border 

populations live and thrive, focusing on the macro-environment that surrounds and 

directs the lives of border residents, as well as border relations. The first section of 

this chapter provides a brief review of Southwestern agriculture, its development and 

workforce, and its impact to the border states. A brief description of some aspects of 

farmworkers' lives is also presented. The second section of this chapter discusses 

outstanding elements in U.S.-Mexico border development, relations, and 

interdependency within a historical context. 

A. The Southwestern States: Population and Agriculture 

In order to understand the issues involved in agricultural labor and their impact 

in the life of those who are affected directly by the nature of agricultural work, this 

section seeks to elucidate two major topics. First, the impact of the Southwestern 

agricultural development and the composition of its labor force are briefly reviewed. 

Second, the conditions of agricultural work and their impact on community and 

individual lives are discussed. There are many participants in the production of 
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agricultural output in the U.S.; however, for the purpose of this study the discussion 

of the chapter centers on the significance of migrant and seasonal farmworkers labor, 

especially as to the role of this segment of the laborforce in Southwestern agriculture. 

Although the importance of other agricultural workers and small farm operations is 

recognized, issues relating to these are not presented in this study. 

a. Population and Agriculture in the Southwest 

According to the 1990 census of the U.S., of the almost 250 million people 

residing in the country, 9 per cent are of "Hispanic" ancestry or origin, and 59.5 per 

cent of these individuals live in Southwestern States. The state of California has 

7,687,938 people of Hispanic ancestry (25.8 per cent of its total population); Texas has 

4,339,905 (25.5 per cent of its population); Arizona has 688,338 (18.8 per cent of its 

population); and New Mexico has 579,224 (38.2 per cent of its population) (Bureau 

of the Census, 1991). Historical and geographic factors, among others, have 

contributed to the high percentage of Hispanic residents in these four states. 

Historically, these states became part of the Union after secession or purchase from 

Mexico, and incorporated into their citizenry people who by ancestry had ties with 

Mexico or Spain as well as native peoples of the New World. Geographically, these 

four states form the U.S. border with Mexico. The two countries not only share some 

2,000 miles of border area, but they also have a long tradition of struggle, 

interdependence, exchange, and migratory movements that binds them together at 
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different historical periods and at different political, economic, social and personal 

levels of interaction (MartInez, 1988). 

The history of migration between the two countries has seen periods of 

increased movement; in the literature the most attention has been directed to the 

migration of Mexican citizens into and back from the U.S. Among the pull factors that 

increase the movement of individuals across the border, issues of economic impact in 

both countries are an important element. For example, the U.S. recession of the late 

1920s and early 1930s forced many Mexicans to return to their country of origin, 

while the droughts of the late 1940s and early 1950s in Northern Mexico compelled 

many of its citizens to seek economic opportunities in the U.S. (Garcia, 1980). An 

important work line for these migrants has traditionally been the agricultural industry 

(Garcia, 1980). 

The U.S-Mexico border area is characterized by the predominance of desert and 

sandy terrain, especially on its most Western area (PAHO, 1991); however, each of 

the border states are characterized by different micro-environments within their 

boundaries. Irrigation projects and improvements in agricultural production at the turn 

of the century led to the development of four important agricultural areas in the 

Southwestern U.S.: the San Joaquin Valley area, the Colorado River Lower Valley 

area, the Salt River Valley area, and the Lower Rio Grande Valley area (Hoffman, 

1979). In today's U.S. economy, three of the Southwestern states, Texas, California, 

and Arizona, are important producers of agricultural products, especially winter crops. 
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California and Arizona are the major producers of cotton, citrus, and vegetables in the 

U.S. One of the most important winter crops in these two states is lettuce. In 1989, 

the value of their cash receipts allowed California and Arizona to secure the number 

one and number two national rankings, respectively. For cotton and oranges these 

states placed second and third that year {U.S.D.A., 1991). 

At the international level, the U.S. agricultural industry is one of the most 

important in the world. In 1988, the U.S. produced 12.6 per cent of the world's 

agricultural output by cash value, employing some 2.8 million people. This has been 

possible as a result of the increasing efficiency of U.S. farming, as mechanization, 

high yielding crops, and agrochemicals become integral parts of this industry 

(U.S.D.A., 1991). The high efficiency of U.S. agriculture has had a cost in jobs. 

Average annual employment in the industry has decreased from 9.9 million in 1950 

to about 3 million in 1989. In more recent years, farmworkers wages and benefits have 

increased slowly. Average hourly wage rate in 1988 was $5.02, while in 1989 it was 

$5.36 (U.S.D.A, 1991). 

There is a long history of the participation of workers of Mexican origin in the 

U.S. agricultural industry. Mexican workers have been hired by U.S. employers for 

most of this century, especially in the Southwestern states of Texas, Arizona, and 

California (Garcia, 1980). There have been two periods of bracero (or Mexican 

laborers, "helping hands") programs to satisfy the U.S. demand for agricultural 

workers. The first program took effect from 1917 to 1921, admitted 250,000 workers 
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into the U.S., and attracted a high number of undocumented workers. The second 

program ran from 1942 to 1962, allowed 4.5 million workers to come to the U.S., and 

again attracted a high number of undocumented workers (Durand, 1986). 

Today's agricultural workforce in Southwestern states such as California and 

Arizona continues to be constituted of a high proportion of Mexicans. California 

employs about 120,000 seasonal farmworkers each year, and the state has provided 

housing, in migrant camps, to more than 275,000 migrant farmworkers and their 

families in 14 agricultural counties for the last 22 years. In 1988, at least 40 per cent 

of the families residing in these migrant camps had established homes in Mexico; 31 

per cent in Texas, and 24 per cent in other parts of California or Arizona (California 

Department of Housing and Community Development, 1988). 

The intensity and demand for agricultural labor is affected by a number of 

factors, among them the seasonality of the crops, the impact of natural phenomena and 

disasters on crops, the effect of those factors on working schedules and conditions, the 

productivity of the fields, and the economic forces at the local and national levels. 

There is an aspect of agricultural work, labor law protection, that affects farmworkers' 

well being. The Fair Labor Standards Act of 1938 did not apply to farmworkers. It 

took 28 years to partially include agriculture under this law. However, some exclusions 

remained. Among them, agricultural employers are not required to pay overtime to 

their farmworkers. The 500-man-day exemption allows small farms the flexibility not 

to pay minimum wage if they employ less than 7 farmworkers 6 hours a day for 12 
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weeks during 3 continuous months. Children under 16 years of age who do hand-

harvest on a piece-rate basis and work in the same farm as their parents are not entitled 

to receive minimum wage. Full-time students not working in the same farm with their 

parents are legally entitled to only 85 per cent of minimum wage. Also, seasonal 

farmworkers who worked in agriculture less than 13 weeks during the previous year, 

commute to work every day, and are paid on a piece-rate basis are not entitled to 

receive minimum wage. A 1974 amendment to the Act made 12 years of age the legal 

limit to do farm work, although in subsequent years exceptions were made for the 

employment of 10 and 11 year-old children. There are several other federal regulations 

that do not protect the U.S. agricultural workforce in the same manner as the industrial 

and service workforces are protected (MCN Occupational Health Subcommittee, 1990). 

In the next section of this chapter, the nature of migrant and seasonal farm work is 

discussed, emphasizing the work and life conditions experienced by the farmworkers 

and their families. 

b. Migrant and Seasonal Fannworkers 

The government figures presented in the previous section suggest there are three 

million people working in the overall agricultural industry. According to 1990 figures, 

there were 4,171,419 migrant and seasonal farmworkers and their dependents in the 

U.S., 33 per cent of whom worked and resided in California part of the year (Migrant 

Health Program, 1990). The estimated number of migrant and seasonal farmworkers 
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employed in the U.S. varies considerably due to the problem of enumeration of this 

segment of the agricultural workforce (Migrant Health Program, 1990). Migrant and 

seasonal farmworkers constitute a partially hidden force with few labor benefits, and 

they represent a highly mobile group within the agricultural industry. 

There is no standard defmition of who can be considered a migrant or a 

seasonal farmworker, thus the problems of enumeration. The two categories may apply 

to the same individual during a different agricultural cycle. Although Section 329 of 

the Public Health Act identifies a migrant farmworker as "an individual whose 

principal employment is in agriculture on a seasonal basis, who has been so employed 

within the past twenty-four months, and who establishes for the purpose of such 

employment a temporary adobe" (Migrant Health Program, 1990:3), the definition of 

who is a migrant farmworker varies from agency to agency, and from state to state. 

In general, a person is considered a migrant farmworker if he/she travels away from 

home for an extended period of time in order to earn a living performing agricultural 

work. A seasonal farmworker engages in agricultural work during the period of 

planting and harvesting in the area where he/she lives. As it will be stressed later, a 

person may decide to forfeit the annual migration in search for work, for one or 

several years, if circumstances are not considered appropriate for that particular season 

or seasons, especially if there is a perception that the move would not be economically 

beneficial to the subsistence of the household (Trotter, 1988). When the migrant 
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farmworker decides to leave the migration cycle, he/she may seek work on a seasonal 

basis and thus be labelled a seasonal farmworker. 

Migrant farmworkers have been described as "modern industrial nomads ... 

[who] follow well-established migratory routes, and barring disaster or extremely 

unusual conditions, follow the same cycle year after year" (Trotter, 1988:19). There 

are three major migratory circuits in the U.S., the East Coast migrant stream, the Mid

Western migrant stream, and the Western migrant stream. The East Coast migrant 

stream originates in Florida. It has a diverse racial and ethnic composition. There are 

African Americans from the Southern states, Haitians, Puerto Ricans, and other 

Hispanics. This migrant stream is characterized by a great number of individuals who 

travel without their families to Northern states, as far as New York, in search for work 

(Trotter, 1988). 

The Mid-Western stream originates in Southern Texas and Northern Mexican 

states, thus it is constituted of a number of people of Mexican ancestry. These 

individuals primarily speak Spanish although they know some English, they are 

predominately Catholic, and have few years of education (Scheder, 1981). There are 

also African Americans, Caucasians and Southeast Asians in this migrant stream. 

Waves of families and their children and single individuals move in different 

directions. One pathway extends toward Florida and the East Coast stream; a second 

pathway moves toward Indiana, Illinois, Michigan, Wisconsin, and Ohio; a third one 

moves toward Iowa, Nebraska, North Dakota, and South Dakota; a fourth one moves 
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toward Colorado, Washington, and Idaho; and a fifth pathway extends toward the 

Western stream (Trotter, 1988). 

The Western stream originates in Southern California, Arizona, Texas, Baja 

California, and Sonora; it moves toward Northern California, Washington, and 

Oregon. The major ethnic group is formed by people of Mexican ancestry or origin. 

Individuals of Asian origin or ancestry also have joined this stream. The Western 

migrant stream is different from the other two in that some people have joined 

organized farm labor unions and have initiated some changes in the workplace (Trotter, 

1988). One of the most identifiable unions is the United Farmworkers Union in 

California, organized by Cesar Chavez (Scheder, 1988). Yet, not all migrants in the 

Western stream are unionized. 

The farmworkers seek employment in the area of their "home-base," the place 

where they make or own their home, during the winter months. The prospect of work 

in the home-base areas is as uncertain as work upstream. When work in the home-base 

area decreases, usually during the middle of spring or early summer, the migrant 

workers with or without their families begin their movement North. For children of 

migrant families, this sometimes represents withdrawal from school before the end of 

the school year and/or late arrival to school during the new school year. Some 

migrants move from state to state along known routes where they have previously 

worked. Other migrants are part of a work group that originates in the home-base area 

and works along predetermined work fields (Trotter, 1988). According to Scheder 
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(1988), some migrants move North in one long 40-hour trip, making a few rest stops 

to change drivers. The travel may take place in family cars, buses, or take the form 

of "quasi-caravans" (Scheder, 1988:254), including cars and trucks. 

There is no job guarantee as the farmworkers move North, but most of them 

have previously established working relationships with their former employers or 

foremen and are aware of the job situation in the fields before they begin the trip. The 

migrant farm worker and his/her family have to decide beforehand if the trip would be 

economically beneficial for them given that the main objective is to earn money for the 

season and the off-season period when no work is available or when there is not 

enough work to provide for basic living expenses (Trotter, 1988). Employment is 

sought in the fields, the canneries, the packing warehouses, and other agricultural 

industry related businesses by men and women of all ages (Scheder, 1988). The 

working conditions in the fields and the work benefits vary from state to state and from 

employer to employer. Working schedules can be as short as 5 hours a day and as long 

as 16 hours a day, although most contracts guarantee 20 hours a week, and absence 

due to medical reasons could represent the loss of the job (Scheder, 1981; 1988). Paid 

sick leaves and medical insurance are not standard benefits for farmworkers (Sakala, 

1987), nor is overtime (MeN Occupational Health Subcommittee, 1990). Migrant and 

seasonal farmworkers are paid by the hour or on a piece-rate basis. Wages have not 

increased much during the last years. According to Trotter (1988), a ton of apples in 

Northwestern farms was paid at $14 in 1975. Ten years later a ton of apples was paid 
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at $16. Industry and the service sector tend to operate on a year-round basis; whereas 

the agricultural industry most often operates on a seasonal basis, and, as mentioned 

before, unlike industry, it is not equally protected by federal and state laws and 

regulations. Often these laws and regulations do not cover farmworkers extensively, 

or they do not apply to agricultural work. For example, Occupational Safety and 

Health Administration (OSHA) regulations that protect U.S. workers from exposure 

to toxic substances in the workplace do not apply to farmworkers (Wilk, 1988); federal 

standards for certain pesticides have been established for the protection of the 

consumer, not for the protection of the farm workers who have to work in the pesticide 

saturated fields (Sakata, 1987). 

Other major issues related to the high mobility of this segment of the population 

and the working conditions that prevail in the working fields are the effects of high 

mobility on health. According to Dever (1991), "migrant farmworkers would be 

dominated by an infectious disease cycle typical of third world countries, with an 

emerging secondary chronic disease pattern typical of a population getting older and 

more urbanized" (1991:4). Migrant and seasonal farm workers suffer more infectious 

diseases than the general U.S. population. They also experience many chronic 

musculoskeletal problems (arthritis, chronic back injury, and others), skin problems, 

respiratory problems, cataracts and other eye problems, and malnutrition; in addition 

they usually have poor medical treatment compliance (Sakala, 1987; Wilk, 1988; 

Dever, 1991). Migrant farmworkers are constantly exposed to the physiological and 
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psychological risks of the kind of work they execute, such as stoop labor, piece-work, 

and repetitive tasks. In the past, the use of the short-handled hoe exerted strenuous 

physical demands on the body. Today, farmworkers are exposed to chemical 

substances from pesticides and other agrochemicals used in the fields. Yet, chemical 

exposures extend beyond the field, since ttese people tend to live close to their work 

areas. According to Sakala (1987), the 1985 death rate among workers in the 

agricultural industry was 49 per 10,000 workers, while the rate for the nation was 11 

per 10,000 workers; an estimated 300,000 farm workers in the U.S. experience 

pesticide-related health problems. Existing health conditions in farmworkers are 

aggravated by the chemical exposures and long work hours under climatic elements 

such as sun, high heat and high humidity. The risk of enduring a disabling injury in 

the agricultural industry is higher than in other industries, including mining. Forty-five 

per cent of farmworker households have at least one disabled family member (Sakala, 

1987:4). 

Another issue is substandard housing; migrant workers reside in temporary 

housing which sometimes lacks potable water, adequate sewage disposal, and door and 

window screens. Overcrowding, especially in the sleeping quarters, has an additional 

negative impact (Trotter, 1988; Wilk, 1988). In addition to coping with these factors, 

the need to work in order to provide for the household overrides the need to re-train 

oneself to procure a better job, or to obtain health care, unless the health problems are 

serious or incapacitating (Scheder, 1981). According to Scheder (1988), in 1977, 
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Wisconsin migrant farmworkers earned an average of $6,000, infant mortality was 

high among migrant families, and life expectancy was estimated at 49 years. 

The migrant life experience tends to preserve some linguistic and cultural 

patterns of the Mexican immigrants. People usually work with other Mexican migrants 

on an every-day basis; they talk while performing their jobs, during breaks, and while 

commuting to work. They are related through or establish compadrazgo (fictional-kin) 

relationships. They eat similar foods and share them. They rely on each other for car 

pooling, to find out about other job opportunities, and for other information. At the 

same time, farm workers and their families usually live in areas close to the work 

fields, apart from the urban communities. Their schedules prevent access to services 

and reduce the likelihood of interaction with urban or local residents; for those who 

lack means of transportation, mobility is restricted even more severely, even in cases 

of medical need (Scheder, 1981; 1988). The migratory movements of the migrant 

families cut short the building of 'a home.' This is one of the reasons why some 

families leave the migrant stream or consider leaving it. They believe that it is in the 

interest of their children, especially teenagers, to feel a sense of home and stability so 

that the children can complete their school education at one school, build lasting 

friendships, identify with an area as their home, and gain a sense of community. 

Another reason for abandoning the migrant stream is the uncertainty created by the 

fluctuation in earned income to support a household with each passing season. 

Environmental disasters and climatic changes create unpredictability in work schedules 
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and workload. The prospect of a good season for farmworkers can be reversed 

suddenly in the presence of a frost, a plague, or the accidental contamination of the 

crop; unlike farmers who receive federal assistance, farmworkers do not receive lost

wages compensation (Zuroweste, 1991). 

The housing conditions in which farmworkers live in their migrant camps vary 

from state to state. The living quarters may be trailers, barracks, cardboard shacks, 

trucks, dormitory-style housing, or small apartments. The living conditions between 

camps can vary extensively (Scheder, 1988). The State of California has provided 

housing for migrant workers for the last 22 years. According to the Office of Migrant 

Services (OMS) 2,101 housing units were occupied by 2,442 migrant families (average 

family size was 4.9 persons per family) during the 1989 harvest season (California 

Department of Housing and Community Development, 1989). Rents range from $2 to 

$5.50 per day for a two-bedroom unit, to $2.50 to $6 per day for a three-bedroom 

unit. The 1989 total resident population was 12,117 individuals, 57 per cent of whom 

were adults, and 6,826 individuals were registered as farm workers (California 

Department of Housing and Community Development, 1989). In general, the centers 

remain open as needed by the demand of labor in the area during the agricultural 

season, and they provide day care. Some centers operate infant care facilities. In 1988, 

66 per cent of all families resided in the housing centers for a period of 6 months; 18 

per cent of the families left before completing a 30 day stay; 11 per cent stayed for 2 
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months; and 5 per cent stayed for a period of 3 months (California Department of 

Housing and Community Development, 1988). 

Migrant farmworkers and their families may travel thousands of miles to work 

in California (up to 1,800 miles for those coming from Central Mexican states). About 

30 per cent come from South Texas and the Mexican border states of Coahuila, Nuevo 

Leon and Chihuahua, while 23 per cent migrate from the border area of Yuma-El 

Centro-Mexica1i (California Department of Housing and Community Development, 

1987). Table 2.1 provides the distribution of home-base locations and the percentage 

of migrant families who have established their home-base in those locations according 

to OMS records. The three years reviewed (1987, 1988, 1990) provide an insight into 

the fluctuating composition of the migrant workforce. Even though the total number 

of migrant families residing in OMS centers has decreased from 2,461 in 1987 to 

2,360 in 1990, the percentage of families coming from Mexico increased from 33.8 

per cent in 1987 to 43.1 per cent in 1990, and the percentage of families coming from 

U.S. states decreased between those years. A high percentage of migrant families come 

from the state of Texas (approximately 30 per cent), followed by families migrating 

from other parts of California (20 to 14 per cent), and the state of Arizona (less than 

10 per cent). 

----------



Table 2.1 
Home-Base Location of CaUfornia Migrant Families 

Who Resided in OMS Housing Centersl 

YEAR 

LOCATION OF HOME- 1987 1988 
BASE (%) (%) 

MEXICO 33.8 39.4 

CALIFORNIA 20.2 15.4 

TEXAS 30.6 31.3 

ARIZONA 9.8 8.7 

OREGON 0.3 0.5 

WASHINGTON 0.4 0.6 

OTHER U.S. STATE2 1.1 0.8 

LATIN AMERICA 0.1 --
UNKNOWN 3.6 3.0 

TOTALS3 99.9 99.7 

80 

1990 
(%) 

43.1 

14.1 

29.6 

8.5 

0.09 

0.3 

0.8 

1.5 

2.1 

100.1 

I Modified from: California Department of Housing and Community Development, Office of Migrant 
Services, 1987; 1988; & 1990. 

2 Includes: Alaska, Georgia, Florida, Michigan, Colorado, Wyoming, Arkansas, lllinois, Indiana, South 
Carolina, New Mexico and Idaho. 

3 Not exactly 100% due to rounding. 

In a survey conducted in Colorado, Littlefield and Stout (1987) found that 

among the 329 migrant farmworkers interviewed in 1986, the mean age was 31.6 

years, although males who migrate alone were on average 29.4 years of age. Ninety-

four per cent of the migrants were identified as Hispanic. In this survey, 51.5 per cent 
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of the migrants reported Texas as their home-base, and 48.5 per cent came from places 

such as Mexico (28.3 per cent), Guatemala, and other U.S. states (16 per cent). Six 

per cent of the sampled subjects were residents of Colorado. Most of the farmworkers 

interviewed started migrant life during childhood. Mean educational level of the sample 

was 6.4 years; only 10 per cent of the farmworkers had a high school education. 

Thirty-three per cent of the females could read English, whereas for males who 

migrate alone the rate was 28.4 per cent. Spanish was the first language of 77 per cent 

of the farmworkers. The average number of household members living in the home

base residence was 6.2, and average family income was $4,571 in 1985. Chronic 

marginal food deprivation was not uncommon among the farmworkers interviewed, and 

the reasons usually related to lack of money to buy sufficient food for the household. 

The major health problems were dental, back pain, and stress-related symptoms 

(especially among women). Use of over-the-counter pain killers was common among 

these farmworkers. Only 34 per cent of the subjects relied on the services of the 

community health center at their home-base. According to the researchers, the lack of 

a reliable national database on the health of migrant farmworkers made comparison of 

these results with other surveys difficult. 

Although OMS families and the surveyed Colorado farmworkers may not be 

representative of the overall seasonal and migrant labor force and their dependents in 

the Southwestern agricultural region, their characteristics raise issues regarding the 

location of the home-bases, the mobility of the migrant labor force, the seasonality of 
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agricultural work in the area, housing and rent prices, and basic household 

expenditures, especially food. Other issues that remain obscured are the types of crops 

they work, the involvement of family members in farm labor, and the type of survival 

strategies and residence locales of these people during the off-season period between 

November to April. 

The federal government has an Office of Migrant Health under the Department 

of Health and Human Services. This office oversees the funding of migrant health 

centers under the Public Health Services Act, Title III, Part D, Section 329 (Wilk, 

1988). Some of the federal agencies that have programs for migrant and seasonal 

farmworkers and their families are the Department of Education's Migrant Education 

Program, the Department of Labor's Job Training, the Department of Agriculture's 

Migrant Women, Infant and Children Supplemental Food Program, and the Department 

of Health and Human Service's Migrant Head Start (Migrant Health Program, 1990). 

According to Wilk (1988), the allocation of resources for farmworkers' health has been 

directed to services related to primary health care, nutrition programs and curative 

services. Research and development of population-specific health promotion and 

disease prevention programs have not been widely funded, whether through public or 

private agencies. It is conceivable that the minimal funding may be responsible for the 

limited scientific research and published literature on issues concerning the health and 

problems of migrant and seasonal farmworkers. In general, interest in this segment of 

the population seems to be characteristic of agencies that work or that have emerged 
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for the integration of services related to this population. Among these agencies are the 

National Rural Health Care Association, the Farmworker Justice Fund, the Migrant 

Clinicians Network, and the National Migrant Referral Project. However, some 

universities have research interests on this segment of the population, among them the 

Rural Health Office of the University of Arizona, Mercer University School of 

Medicine, the University of California, and others. 

In conclusion, the workers of the agricultural industry are not as broadly 

protected by laws and regulations as workers in other industries. The consequences of 

this limited protection to occupational hazards and the low economic compensation for 

this type of work exerts a number of stressors in the lives of the farm workers and their 

families: the risk of exposure to contaminants and poisons, limited or no health 

insurance, and others. In addition, the life of migrant and seasonal farmworkers and 

their families is characterized by a number of hazards, most of them related to the 

working conditions and search for work, and the type of jobs they execute. The 

lifestyle of the migrant farmworkers also is characterized by a number of added risks 

such as substandard housing, fluctuating income, long and constant travel, and dietary 

problems. Long-term studies of this portion of the U.S. population are limited; thus, 

there is a need to understand better the conditions and the consequences of 

farmworkers' lives. 
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B. The U.S.-Mexico Border Area 

The U.S.-Mexico border is almost 3,000 kilometers long; at one end is the 

Pacific Ocean, at the other is the Gulf of Mexico. In this area four U.S. states, 

California, Arizona, New Mexico, and Texas, border six Mexican states, Baja 

California, Sonora, Chihuahua, Coahuila, Nuevo Leon, and TamauUpas. It is an area 

of mostly desert and sandy terrain where an industrialized country meets a struggling 

developing country with a young population base. 

Historically, relations between the U.S. and Mexico have been characterized 

by conflict and tension. However, during a great part of this century relations between 

the two countries have been taken to a level of "manageable conflict" (Martinez, 

1988: 146). Among the most important issues leading to conflict between the two 

nations were the shift of border delimiters as a consequence of the natural shift of the 

Rio Grande flow, and water issues relating to the Rio Grande, the Colorado, and the 

Tijuana rivers (Martinez, 1988). In more recent years, the continued flow of 

undocumented individuals into U.S. territory, drug traffic, and environmental pollution 

on both sides of the border have become the most salient points of contention between 

the two countries (Acuna, 1988; Martinez, 1988; Vaughn, 1990; Feldstein and 

Feldstein, 1992). 

At the same time, the symbiosis that exists between border communities has 

allowed them to flourish and prosper. As Price (1973) has suggested, communities on 

both sides of the border provide to each other goods and services that are unavailable, 
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overpriced, or illegal lion the other side. II For example, during the era of Prohibition, 

Mexican border towns supplied the "drinks" and the gambling locales which were 

unlawful in the U.S. Although the owners of such places were usually Americans, the 

result was an economic boost to the Mexican border communities, as well as satisfied 

U.S. visitors (price, 1973). Today, U.S. teenagers seek in border communities the 

II drinks II that are denied to them as a II legal II right back home. 

a. Border Populations 

According to the Pan American Health Organization (1991) the border states 

had a population of 65.1 million inhabitants in 1990. Most of the population of the 

border area lives in urban centers, although there are numerous isolated rural 

communities in this vast sandy territory. The highest population densities were reported 

in the states of California (73.2 inhabitants per km2) , and Nuevo Leon (47.8 

inhabitants per km2). The lowest population densities were reported in the states of 

Sonora and Chihuahua (9.9 inhabitants per km2). The highest population increase 

between 1980 and 1990 in the U.S. border states occurred in Arizona at 35 per cent, 

followed by California at 25 per cent. On the Mexican side, Baja California had the 

highest population increase at 40 per cent, followed by the state of Coahuila at 27 per 

cent. Of the total population in border states, 11.2 million individuals lived in the 

border counties or municipalities. Two U.S. border counties had population growths 

above 45 per cent in the 1980 to 1990 period, Starr County, Texas (48.6 per cent), and 
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Santa Cruz County, Arizona (45.1 per cent); while on the Mexican side, Baja 

California's border municipalities experienced a 60 per cent increase during the same 

period. Population densities were highest for the municipalities of Tijuana at 533.4 

inhabitants per km2, followed by Ciudad Iuarez at 164.3 inhabitants per km2, and 

Nuevo Laredo at 130.8 inhabitants per km2. On the U.S. side, the highest county 

population densities were reported by San Diego, 228.1 inhabitants per km2; followed 

by EI Paso, 224.4 inhabitants per km2; and Cameron, Texas, 110.4 inhabitants per 

km2• The increasing population densities have been tied to growing economic 

opportunities in the border area (PAHO, 1991). 

Birth rates are higher in the Mexican border states than in their U. S. 

counterparts. In 1990, the highest birthrate was reported in the state of Sonora at 32.6 

births per 1,000 inhabitants; the border municipality of Caborca contributed the most 

to this high rate with 42.1 births per 1,000 inhabitants. The lowest birthrate was 18.9 

births per 1,000 inhabitants in the state Tamaulipas. Of all U.S. border counties, Texas 

had the highest birthrate at 22.4 births per 1,000 inhabitants; Hidalgo, a border county, 

reported 23.4 births per 1,000 inhabitants (PAHO, 1991). Hidalgo County is located 

across the border from the state of Tamaulipas, and it is a home-base area for migrant 

and seasonal farmworkers, who constitute about 52 per cent of the total county's 

population (Dever, 1991). Historically, Texas border counties also have had higher 

infant mortality rates than the rest of the state and the country. In 1948, while the U.S. 

had an infant mortality rate of about 46.2 deaths per 1,000 births, Hidalgo County had 
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a rate of 107.2 deaths per 1,000 births, Cameron County had a rate of 82.5 deaths per 

1,000 births, and Willacy County had a rate of 127.6 deaths per 1,000 births (Garcia, 

1980). 

The figures presented in this subsection suggest that the demand for infant, 

children, and teen services will be a critical issue in the planning of future development 

of the Mexican border states, while the growth of the U.S. border populations will not 

require as high an investment of their economic resources for such services as their 

border counterparts will require. However, the interdependence that exists in the 

border area makes Mexico's problems and needs issues to be considered by u.s. 

border communities. 

b. Border Economies 

Despite the great differences in economic development between the two sides 

of the U.S.-Mexico border, the topography and the climate allowed the border states 

to develop comparable adaptations such as cattle ranching, irrigation agriculture, cotton 

growing, and mining (price, 1973; PAHO, 1990). Furthermore, for years the 

economic development of the Mexican border states was tied to American investments 

in the area. For example, before the Mexican Revolution, Greene Consolidated Copper 

Company employed 5,000 individuals in Sonora, and American Smelting and Refining 

Company dominated the mining industry of Northern Mexico. By 1902, one million 

hectares of Sonora's land was in the hands of American companies (Wolf, 1972). The 
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two border sides also developed important economic ties through commerce. For 

example, Northern Mexican ranchers earned cash through sales of grain and cattle to 

U.S. communities (Wolf, 1972). 

The economic development of the U.S. and the Mexican border areas is better 

understood if other factors are considered. For example, the literacy rate among 

individuals 15 years of age and older living in the Mexican border states is 

approximately 80 per cent, while this rate is almost 99 per cent among individuals 

living in U.S. border states (pAHO, 1991). Housing conditions vary widely between 

U.S. and Mexican border states and communities. In 1980, only 71.7 per cent of all 

housing units in Tamaulipas had pipe water, while in Nuevo Leon the percentage 

reached 87.5 per cent. In 1986, only 65 per cent of all housing units in the city of 

Tijuana had connection to pipe water, while the percentage was 86 per cent in the city 

of Mexicali (PAHO, 1990). By 1991, 41.2 per cent of all households in TamauIipas 

experienced overcrowding (Le., more than 2.5 persons per bedroom), and although 

there are no published figures for the U.S., it is estimated that overcrowding is a 

problem for a substantial number of households in cities like EI Paso and Brownsville, 

Texas (PAHO, 1991). 

The economic ties between border communities are diverse, including 

international trade, tourism, medical services, and subsistence goods trade. An 

imbalance seems to exist in favor of the U.S., as Mexicans tend to spend more money 

on goods and services in the U.S., but this may be counterbalanced by U.S. tourism 
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to Mexico and the earnings of Mexican residents from their labor on the U.S. side 

(price, 1973). For a great portion of this century in Mexico, pull forces toward border 

states have been the high incomes of border state residents. In part they are the result 

of high wages earned on the U.S. side (Price, 1973); historically, the short availability 

of workers made it necessary to pay high wages in order to entice laborers to come to 

the Northern states (Wolf, 1972). 

Also, since the decade of the 196Os, the development of maguiladoras 

(assembly plants or twin plant operations) on the Mexican side has changed the pace 

of development in the border area. Population centers seek to entice foreign investors 

to settle in their areas in order for those communities to reap the economic benefits of 

such enterprises. In 1981, there were approximately 540 maguiladoras along the 

Mexican border area; females constituted between 75 to 90 per cent of the workforce 

(Acuna, 1988). By January 1991 there were 1,579 maquiladoras in border Mexican 

states, 85 per cent of the total number of maguiladoras in the country. The most 

important maguiladora centers are Tijuana and Ciudad Juarez. These enterprises 

provided 390,200 jobs along the border states, 47 per cent of which were held by blue 

collar female workers and 33 per cent by blue collar male workers (pAHO, 1991). For 

all the economic boost it has brought to the region, and to the individual households, 

the maguiladora enterprise has its risks. At the household level, the maguiladora 

industry has provided a high percentage of jobs for females who otherwise would have 

not entered the labor force. This has had effects in household dynamics and 
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interpersonal relations (PAHO, 1990). The literature on the impact of this industry at 

the individual and household levels is growing (e.g., Arenal, 1986). At the regional 

level, after years of slim environmental control, the communities are realizing the 

extent of the environmental pollution caused by industry (in addition to the agricultural 

activities and deficient city planning), including problems of water and sewage 

treatment, solid, toxic and hazardous waste disposal, and airborne pollutants (PAHO, 

1991). In addition, unplanned growth in the communities has led to the development 

of misery belts lacking the most fundamental infrastructure, such as potable water and 

sewage, increasing the risks of unfavorable health outcomes that the communities 

eventually have to pay. The effects of the pollution have crossed into the U.S. side and 

efforts have been made to reduce the problems, whether through regional agreements 

or the actions of the International Boundary and Water Commission (PAHO, 1991). 

Finally, several communities along the Texas border counties serve as home

base areas for migrant and seasonal farmworkers. These counties, however, seem to 

have lower per capita income than the U.S. average. Dever (1991) reported that 

Willacy County, Texas, had an average per capita income of $6,087 in 1989, 

compared to the national average of$13,218. According to the Hidalgo County Health 

Clinic (HCHC, 1991), 40 per cent of all Texas farm workers live in Hidalgo county. 

The 1989 median age in Hidalgo county was 27.8 years, which was below the U.S. 

average of 32.7 years (Dever, 1991). An estimated 203,000 seasonal farmworkers 

reside in Hidalgo county. The economic condition of the residents of the county seems 
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to be below the national average, given that about 600,000 people live in substandard 

conditions, with houses lacking essential facilities such as sewage (HCHC, 1991), and 

with many households earning less than $7,500 a year (Dever, 1991). This would 

suggest that while Mexican border areas are attractive high income areas for Mexican 

nationals, border counties such as those in Texas seem to have the incentives to entice 

diversified economic ventures, although they have become magnets for an increasing 

number of U.S. retirees living under fixed incomes (pAHO, 1991). 

c. Border Health 

According to the Pan American Health Organization (1991), human and 

physical health resources vary considerably among border states. In 1988, California 

had the highest ratio of physicians-to-residents with 27.3 physicians per 10,000 

inhabitants, followed by Arizona with 18.7 physicians per 10,000 inhabitants, New 

Mexico had 18 physicians per 10,000 inhabitants, and Baja California had 15.7 

physicians per 10,000 inhabitants. The lowest ratios were reported in Coahuila with 

11. 7 physicians per 10,000 inhabitants, followed by Texas, Nuevo Leon, and 

Chihuahua with 12.5 physicians per 10,000 inhabitants. The ratio of beds-to-residents 

was highest in Texas with 3.4 beds per 10,000 inhabitants, followed by California with 

3.2 beds per 10,000 inhabitants. The lowest ratios were reported in Tamaulipas and 

Chihuahua with one bed per 10,000 inhabitants, followed by Nuevo Leon and Coahuila 

with 1.2 beds per 10,000 inhabitants (PAHO, 1991). 
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At the end of the 1980s, the female life expectancy at birth surpassed that of 

males by approximately six years in all border states. While increases in life 

expectancy for females and males occurred in the U.S. border states during the last ten 

years, greater improvements occurred in the Mexican border states. The 1989 life 

expectancy for U.S. females was on average 79 years, while for males it was 

approximately 72 years. For the Mexican population an increase of 1 to 1.5 years was 

experienced by females (life expectancy· up to 73 years) and one year by males. Among 

males in the Mexican border states, the highest life expectancy at birth was 

experienced 'oy Nuevo Leon males (71.6 years) and the lowest was experienced by 

Sonora and Chihuahua males (65.5 years) (PAHO, 1991). Infant mortality continued 

to be higher among Mexican border states than in U.S. border states. Infectious 

diseases caused about 43 per cent of all infant mortality deaths on the Mexican side of 

the border, while in the U.S. side, infectious diseases accounted for 3 per cent of all 

infant deaths (pAHO, 1990). In 1988, the highest infant mortality was experienced by 

Baja California (3,210 deaths per 100,000 live births); while the lowest was 

experienced by New Mexico (856 deaths per 100,000 live births) (PAHO, 1991). Pre

school and school age mortality rates were also greater among Mexican border states 

than in U.S. border states, but mortality in the 15 to 64 age group was lowest in the 

states of Coahuila and Nuevo Leon, even lower than in the U.S. border states. Death 

due to violence accounted for a high percentage of all deaths occurring among 

children, adolescents, and young adults on either side of the border (PAHO, 1991). 
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Vaccine preventable diseases have diminished significantly on both sides of the 

border as a result of immunization programs. Most of the 1990 cases of measles, 

rubella, poliomyelitis, and diphtheria occurred on the Mexican side of the border area. 

Pertussis cases were higher in Arizona, New Mexico, and Tamaulipas than in any 

other of the border states. The number of typhoid fever cases was 100 times higher in 

the Mexican border states than in their U.S. counterparts (PAHO, 1991). Tuberculosis 

(TB) continues to be a problem along the border area. Although attempts have been 

made to reduce its incidence and mortality on both sides of the border, Mexican border 

states still report numerous cases. The success of established programs in each of the 

border states is diminished by the lack of parallel efforts of the states in testing and 

therapy. By 1990, TB was one of the ten leading causes of death in Mexican border 

states. Sexually transmitted diseases and the rising risk of AIDS are problems with 

which the border states must contend, sometimes at an alarming rate. In 1990 

incidence of gonorrhea remained below the national average in the border region, but 

syphilis incidence in the Mexican border states, in Arizona and in Texas was above 

national averages. New AIDS cases were reported by all border states. The highest 

numbers of AIDS cases in U.S. border states were reported by California and Texas. 

Baja California and Tamaulipas had the highest numbers of cases among the Mexican 

border states. However, the actual number of cases on the Mexican side were 

significantly lower than on the U.S. side (e.g., California had 4,290 cases, while Baja 

California had 81 cases in 1990) (pAHO, 1991). 
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For th~ adult population, cardiovascular diseases and malignant tumors 

continued to be the highest causes of death (67.1 per cent) in the U.S. border states. 

In the Mexican border states chronic degenerative diseases are becoming the 

predominant cause of death (pAHO, 1991). According to the Pan American Health 

Organization (1991), diabetes is a growing problem, especially for the 65 years and 

older age group, and it has become the third cause of death in Mexican border states. 

Finally, Hanis and associates (1983) reported that between 1970 and 1981, of 

the ten counties with the highest mortality rates due to diabetes in Texas, at least seven 

were border counties with no less than 78 per cent of individuals of Mexican ancestry 

or origin. These figures suggest that a chronic disease such as diabetes may affect the 

population of a state differentially; thus, its impact in specific portions of the 

population be may diluted in the aggregated rates produced by each of the border 

states. In addition, as previously mentioned, these border counties appear to have a 

great proportion of residents of Mexican ancestry or origin, still lack the economic 

equality of their counterparts in the interior (of their respective states), and house a 

great segment of the migrant and seasonal agricultural laborforce of the U.S. 

Southwest. 

d. Border Movement and Migration Issues 

In any given year about 360 million people cross the U.S.-Mexico border 

(Guendelman and Jasis, 1990). Purposes for crossing the border include tourism, 
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medical care, business, work, shopping, social engagements, and family visits. Some 

individuals cross the border on a daily basis, others cross infrequently. In the last 100 

years, there has been and continues to be a constant flow of people who cross the 

border for work purposes. The use of Mexican laborers in the U.S. goes back to the 

late nineteenth century and early twentieth century, especially in cities such as Chicago 

and Kansas City, as well as Southwestern states where Mexican laborers worked in the 

building and maintenance of the country's railroad system (Durand, 1986; Hoffman, 

1979). According to Hoffman (1979), 17.1 per cent of the Western railroad workforce 

were of Mexican origin in 1909. The number increased to 59.5 per cent (22,824 

workers) in 1929. 

The momentum gained by the agricultural industry in the U.S. and the increase 

in production at the tum of the century, allowed the emergence of important 

agricultural areas in the country, especially in the San Joaquin, Imperial, Salt River, 

and Lower Rio Grande Valleys of the Southwest, and areas of Colorado, Michigan, 

and Minnesota which required seasonal farm labor (Hoffman, 1979). Landless rural 

farmworkers from Mexico stood to gain more by working in the U.S. than by working 

for the hacendados (landowners) in Mexico. Previous to the Mexican Revolution in 

1910, there were more than 250,000 Mexican immigrants in the U.S., half of whom 

resided in Texas, and 15 per cent in California (Durand, 1986). 

The impact of migrant labor on both countries goes beyond the economic 

sphere. For example, according to Wolf (1972), at the end of the nineteenth century, 

~~- .~-- --~~- -------
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Mexican migrant workers came in contact with the International Workers of the World 

in the U.S. The workers acquired a knowledge of Union organization and the right to 

strike, which was still prohibited in Mexico, and took these ideas back with them when 

they returned to Mexico. The dispersion of this type of knowledge around different 

areas of Mexico was probably an important factor in the subsequent development of 

labor strikes preceding the Mexican Revolution. One of the most notable strikes 

occurred in Sonora, and it was crushed with the help of American volunteers and 

Mexican armed forces (Wolf, 1972). 

The need for labor during the two World Wars, the Korean conflict and other 

periods of this century led the U.S. and Mexico to enter into agreements for the 

creation of two bracero programs. The greatest beneficiaries of this labor force were 

the Southwestern states, which maintained a steady and cheap source of workers 

(Garcia, 1980). On the Mexican side, armed conflicts, land dispute and redistribution, 

economic, population and ecological problems that plagued the country during this 

century added to the list of factors that enticed or forced people to migrate (Durand, 

1986; Garcia, 1980). Some people initially migrated to Northern Mexico lured by the 

news of high salaries in the area, but rapidly became disillusioned with reality and 

sought employment in the U.S. 

The first bracero program took place from 1917 to 1920. According to Hoffman 

(1979), 50,000 Mexican workers entered the U.S. The literacy and tax requirements 

of the Immigration Act of 1917 were not enforced with these workers. It was a time 

---- --- ----------------
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when Mexican workers were viewed as individuals who could stand the intolerable heat 

and the physical demands (especially crouching and bending) of agricultural row work. 

The economic impact of their work was important to Southwestern large-farm owners 

(Hoffman, 1979). Border ports of entry were located in Brownsville, Laredo, EI Paso, 

Douglas, Nogales, and Calexico (Hoffman, 1979), and although the border patrol was 

established in 1929, it initially lacked the power and effectiveness to stop the entry of 

undocumented individuals into the U.S. (Garcia, 1980). 

By 1930, approximately 1.5 million Mexicans resided in the U.S. (Durand, 

1986). With the advent of the Depression and the years that followed, the U.S. made 

efforts to repatriate numerous undocumented individuals, and by 1939 some 400,000 

people had been deported, especially those who resided in areas like California, 

Illinois, Indiana and Michigan (Hoffman, 1979; Durand, 1986). World War IT events 

led the country again to hire workers for its railroad and agricultural industries. The 

second bracero program which started during the war years, continued until 1962. A 

total of 4.5 million laborers were allowed to work in the U.S., and about 5 million 

were deported due to lack oflegal documents (Garcia, 1980; Durand, 1986). However, 

it was also during this period that one of the major deportation programs, "Operation 

Wetback," took place in 1953 (Garcia, 1980). Between mid-1969 and mid-1970, more 

than 270,000 undocumented Mexicans were deported (Hoffman, 1979), but the flow 

of Mexicans into the U.S. continued. In more recent years, the 1986 Immigration 
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Reform Control Act (lRCA) was passed in an effort to curtail the number of 

undocumented individuals entering the U.S. 

Border patrol efforts have helped to reduce the number of undocumented people 

entering the U.S., and the INS. has enforced sanctions on employers who hire 

undocumented workers; however, these efforts have not been a complete deterrent for 

individuals or businesses seeking to benefit from this source of labor (Cornelius, 

1988). A study by Cornelius (1988) suggests that there are businesses in California 

which by the nature of their size (small to medium), their business cycles, and the 

types of unskilled labor needed for the production of their goods or services have 

relied heavily upon and continue to use "Mexican" labor. IRCA has not deterred them 

from hiring a small percentage of undocumented workers on a daily or short-term 

basis. 

Mexican labor users seem to be committed to the continued hiring of an 

immigrant labor force. There are businesses who traditionally hire through Mexican 

networks and employ native Spanish-speakers as foremen or supervisors to 

communicate with their employees, allowing the continuity of Spanish use in the work 

place (Cornelius, 1988). Cornelius (1988:3) suggests that some of the jobs produced 

by these businesses have gone through a process of " Mexicanization " but represent 

only a few niches in the particular structures of certain industries, among them 

agriculture, food processing, hotel services, garment, and shoe manufacturing. Another 

set of businesses are owned by first generation U.S. Mexicans who hire other 
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Mexicans and preserve the use of family networks. According to Durand (1986), there 

is also an internal market of Mexicans for Mexicans in the U.S. Businesses and 

services are geared toward the fulfillment of needs and preferences of these 

immigrants. Among such businesses are the tortilla factories Ctortillerias), the small 

family-stores ltienditas), the blacksmith's shops lherrerfas), and specialty restaurants 

(e.g. birreri'as, taguerias, et al.), that hire Mexicans to serve Mexicans. 

Migrants, whether legally admitted to the U.S. or not, can be placed in one of 

three categories: short-term migrants, cyclical migrants, and/or long-term residents 

(Chavez, 1985). Most of them come to work in the U.S. for different reasons. For 

example, a short-term migrant may come to the U.S. expecting to earn enough dollars 

to build a business in his/her community of origin or in a metropolitan center (Durand, 

1986). One of the identifiable patterns of migration has been the development of ties 

between migrants and their places of origin, also known as "sending communities" 

(Chavez, 1985; Durand, 1986). The success of the migrant worker is in great part the 

result of his/her family's network extending from the sending community to the 

receiving community. The networks that allow the migrant to find the needed work are 

built through family and social ties, and reciprocity is the key to continued help 

through the network. There are codes of ethic that bind these individuals, and those 

who do not conform are not worth confianza (trust) and help (Durand, 1986). While 

traditional sending communities have been identified in the states of Michoacan, 

Jalisco, and Guanajuato (Durand, 1986), new sending communities are emerging. 



100 

Mexico City, and the states of Guerrero, Puebla, Oaxaca and Yucatan, in the Central 

and Southern Mexican states, are fast becoming sending communities (Cornelius, 

1988). This may be the consequence of Mexico's continued economic crisis (Durand, 

1986). 

Interestingly, according to Price (1973), the tradition of Mexicans from the 

Western states of Mexico migrating to the Western states of the U.S., such as 

California and Arizona, is in part the result of the patterns of highway and train 

infrastructure in Mexico. The building of communication and transportation corridors 

has split Mexico into two north to south sections. One, the Western section, has made 

it easier to move along the Western Mexican states and into the Western U.S. states 

(Durand, 1986). Historically, this was important for trade between the two countries 

(Wolf, 1972). The other section, in the East, has been more readily connected with 

Texas and the Eastern and Central U.S. states (Durand, 1986). Most of the 

Northwestern Mexican border communities emerged as important population and 

economic centers during this century, except for Ciudad Juarez (formerly Paso del 

Norte), which has a longer history than any of the other border cities in the area. For 

example, Mexicali emerged at the turn of the century, at a time when the contr~l of 

the agricultural productivity of the Valley was in the hands of U.S. investors, who lost 

control after the Mexican Revolution (price, 1973). Nogales was an important 

connecting point between the Western coast of Mexico and Arizona and California, and 
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it was frequently used by repatriates during the 1930s given that Calexico only had 

access to Baja California (Hoffman, 1979). 

C. Conclusions 

The similar terrain and environmental conditions prevailing in the Southwestern 

U.S. and the Mexican Northern states led the overall area to develop similar economic 

strategies. Yet, the social, economic and living conditions on each side of the border 

area are different in many ways. Economically the Southwestern states developed a 

successful agricultural industry that has relied on labor from Mexico, especially during 

the bracero programs established between Mexico and the U.S. Today the agricultural 

industry of the Southwestern states continues to rely on the labor of farmworkers of 

Mexican origin or ancestry. A portion of this labor force and their families have 

established home-bases in the states of Texas, Arizona, and California in the U.S., 

especially in towns close to the border area, such as those in Yuma County, Arizona; 

Imperial County, California; and Starr and Hidalgo Counties in Texas. 

The interdependency that the border area experiences make it imperative to 

consider issues that affect one side of the border by both sides. Examples provided in 

this section regarding health problems, such as TB, AIDS, and sexually transmitted 

diseases, illustrate the need for cooperation between the U.S. and Mexico border areas. 

Furthermore, a number of U.S. border counties have a high portion of their 

populations living near or below poverty levels. The impact of the low income and low 
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educational attainment, especially among those U.S. residents of Mexican background, 

suggest that the prevalence and incidence of chronic health problems such as diabetes 

will continue to increase. In the absence of multi-agency and binational cooperation, 

the border area could experience a rapid deterioration in the health of its citiiens. 
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CHAPTER 3 

THE WESTERN AREA OF THE ARIZONA-SONORA BORDER 

This chapter describes the Yuma border area, focusing on population, economy, 

education, and health. The fIrst section of the chapter provides an overview of the state 

of Arizona. The purpose of the overview is to supply background information for the 

discussion of subsequent issues and to place Yuma County within the context of the 

overall state of Arizona which includes a discussion of the county's population 

structure, an economic profile, discussion of education and health. The third section 

reviews the three most salient population centers in the Yuma County, namely, Yuma 

city, Somerton and San Luis, and briefly reviews important aspects of the municipality 

of San Luis Rio Colorado, in Mexico. 

A. Background 

The state of Arizona shares 363 miles of border area with the state of Sonora 

in the Mexican United States (most commonly known as Mexico). The economic 

activities along the Arizona-Sonora border area are diverse and have contributed to the 

differential development of the area. The westernmost portion of the border area is 

characterized by its agricultural development, while the easternmost portion is 

characterized by mining and ranching. 
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In order to understand the Western border area, it is necessary to review the 

nature of Arizona's population distribution, certain socioeconomic aspects, and the 

nature of the health services, among others. The following section is intended to 

provide a demographic, economic, and health overview of the state of Arizona. 

8. The State of Arizona 

According to the 1990 U.S. Census, the State of Arizona had a population of 

3,665,228 inhabitants of which 18.8 per cent (688,338 persons) was of Hispanic 

ancestry, 3 per cent (110,524) was African American, 5.6 per cent (203,527) was 

Native American, 1.5 per cent (55,206) was Asian or Pacific Islanders, and 9.1 per 

cent (332,785) belonged to other groups (Bureau of the Census, 1991). The state's rate 

of increase between 1980 and 1990 was 34.8 per cent (pAHO, 1991). In 1990, 58.0 

per cent of the state's total population (2,122,101 individuals) resided in Phoenix, the 

state capital. The 40.6 per cent increase in Phoenix's population during the last decade 

represents the highest increase among all other 19 metropolitan areas in the U.S. 

(Bureau of the Census, 1991). Twenty-three per cent of Arizona's population was 

younger than 15 years of age, and 13 per cent was older than 65 years of age. The 

overall male to female ratio in the state's population was 98 males per 100 females, 

although the ratio was lowest for the 65 years of age and older age group (76 males 

per 100 females) (PAHO, 1991). 

-- ~.-.-. -----~.------
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According to the Arizona Department of Economic Security (1991b), Arizona's 

real per capita disposable personal income (income divided by the July 1st resident 

population) increased from $10,144 in 1984 to $11,038 in 1988, then decreased to 

$11,023 in 1989. Per capita disposable personal income grew 4.8 per cent from 1988 

to 1989. When this figure was adjusted for inflation (4.9 per cent), there was a net loss 

of 0.1 per cent for that period. In 1989, Maricopa County, the government seat and 

the largest metropolitan center in the state, reported a per capita personal income of 

$17,705, higher than the national figure, while Apache County, a predominately rural 

area and residence to 25 per cent of Arizona's Native Americans, had a per capita 

personal income of $7,406 that year. Yuma county, a rich agricultural area in the state, 

reported a per capita personal income of $12,300 for the same year (Arizona 

Department of Economic Security, 1991b). 

Arizona Department of Health Services statistics (Gersten and Mrela, 1991) 

suggest that the five leading causes of death in Arizona in 1989 were diseases of the 

heart, malignant neoplasms, cerebrovascular disease, chronic obstructive pulmonary 

disease, and unintentional injuries. When ethnicity is examined, for Hispanic 

Americans, the five major causes of death were diseases of the heart and malignant 

neoplasms, followed by unintentional injuries, cerebrovascular disease, and diabetes. 

For the Native American portion of the Arizona population, the five leading causes of 

death were unintentional injuries, diseases of the heart, malignant neoplasms, 

alcoholism, and diabetes. For the African American population, the causes of death 
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were diseases of the heart, malignant neoplasms, unintentional injuries, cerebrovascular 

disease, and homicide. 

There are also differences in the ranking of the top five causes of death when 

age is taken into consideration. Among Caucasian children ages 1 to 14 years old, the 

five leading causes of death were unintentional injuries, malignant neoplasms, 

congenital anomalies, diseases of the heart, and suicide. Among Hispanic American 

children, the first three causes of death were shared with Caucasians, the fourth cause 

of death was homicide, and the fifth was infectious diseases. For Native American 

children, the top five causes of deaths were unintentional injuries (of which 43 per cent 

were motor-vehicle related), diseases of the heart, pneumonia and influenza, infectious 

and parasitic diseases, and malignant neoplasms. For African American children, the 

four leading causes of death were unintentional injuries, congenital anomalies, 

homicide, and pneumonia and influenza. Among adolescents ages 15 to 19 years of 

age, the top four causes of death for all groups were unintentional injuries (45 to 55 

per cent of these deaths were motor-vehicle related), suicide, homicide, and malignant 

neoplasms (Gersten and Mrela, 1991). 

Among adults 20 to 44 years of age, unintentional injuries (23 to 30 per cent 

motor-vehicle related) ranked as the first cause of death among all groups except for 

African Americans for whom homicide was the first cause of death. Homicide was the 

second cause of death for Hispanic Americans and third for Native Americans. The 

second cause of death for Native Americans was alcoholism. Suicide was the second 
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cause of death for Caucasians, third for Hispanic Americans and fourth for Native 

Americans and African Americans. Among adults 45 to 64 years of age, the first two 

causes of death for Hispanic Americans and Caucasians were malignant neoplasms and 

diseases of the heart. Unintentional injuries was the first cause of death for Native 

Americans, third cause of death among Hispanic and African Americans, and fourth 

among Caucasians. Diabetes was the fourth cause of death among Hispanic 

Americans and ruth for Native Americans. Alcoholism was the fourth cause of death 

among Native Americans and fifth among Hispanic Americans (Gersten and Mrela, 

1991). 

Finally, among the elderly, diseases of the heart, malignant neoplasms, and 

cerebrovascular diseases were the first three causes of death among Arizona 

Caucasians, Hispanic Americans and African Americans. Native Americans shared the 

first two causes of death but the third cause of death in this group was diabetes. 

Diabetes was the fourth cause of death among Hispanic Americans and African 

Americans. Pneumonia and influenza were the fifth cause of death among all groups 

except for Native Americans for whom it was the fourth cause of death (Gersten and 

Mrela, 1991). 

In 1982 the State of Arizona created the Arizona Health Care Cost Containment 

System (AHCCCS) in order to provide health care for the most needy portion of its 

population. Individuals eligible for AHCCCS fall into one or several categories. The 

first category is comprised of individuals receiving funds from the Aid to Families with 
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Dependent Children (AFDC) program. The second category is comprised of 

individuals receiving Supplemental Security Income (SSI), which includes people 65 

years of age and older, the blind, and the disabled. A third category includes pregnant 

women and infants under 1 year of age, whose family incomes do not exceed 140 per 

cent of the federal poverty level (FPL). A fourth category includes children 6 years of 

age and younger whose family incomes do not exceed 133 per cent of FPL, and 

children 6 to 7 years of age whose family incomes are up to 100 per cent of FPL. A 

fifth category includes people classified as Medically Needy/Medically Indigent as 

defined by the State of Arizona (e.g., family income up to $5,354 a year for a fan'",ily 

of 4, or up to $7,530 per year for a family of 8). A sixth group includes children up 

to age 13 whose families are recipients of Federal Food Stamps program benefits. The 

seventh group includes children up to age 13 whose family incomes do not exceed a 

certain level established by the county where they live (e.g., $21,260 for a family of 

8, $12,700 for a family of 4). Certain Medicare portions are paid by the state through 

AHCCCS, for example, Part A premiums on behalf of some of the working disabled 

individuals (Arizona Joint Legislative Budget Committee, 1990b). 

In 1988, 64 per cent of the State's health care budget went to AHCCCS, while 

only 13 per cent of it was allocated to the State's Department of Health Services for 

the funding of non-behavioral health related programs. Projections for the year 2000 

estimate a distribution of 80 per cent for AHCCCS, and 5 per cent for the Department 

of Health Services' non-behavioral health funding (Arizona Joint Select Committee on 
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State Revenues and Expenditures, 1989). The Department of Health Services had 5 

major programs. In 1989, 70 per cent of its budget was allocated to one program, the 

Behavioral Health program. Under this program, the highest allocations in 1990 were 

for Chronically Mentally m Services, Children's Behavioral Health Services, and 

Substance Abuse. Interestingly, funding for Children's Services increased from 

$3,376,000 in 1989 to $13,495,SOO in 1990; and Substance Abuse funding increased 

from $692,200 in 1989 to $12,056,500 in 1990 (Arizona Joint Legislative Budget 

Committee, 1990b). These changes suggest a modification of the current priorities and 

needs of the State. Funding for the other four programs of the Department was 

distributed in the following manner: 11 per cent to the Family Health program, 5 per 

cent to Disease Prevention Services, 4 per cent to the Emergency Medical 

Care/Health Care Facilities program, and 2 per cent to the Division of Laboratory 

Services. Under the umbrella of Family Health, several programs were funded, among 

them adult cystic fibrosis, adult sickle cell anemia, child rehabilitation services, 

newborn intensive care, perinatal care services, and nutrition subventions. In 1990, two 

more programs received funding, teen prenatal services and rural obstetrical services 

(Arizona Joint Legislative Budget Committee, 1990b). 

The total expenditure authority of AHCCCS in 1989 and 1990, respectively was 

of $48,638,000 and $53,133,600. The Disease Prevention Services program of the 

Department of Health Services received only $5,535,600 and $6,663,500 respectively, 

during those years. The Disease Prevention Services included TB provider hospital 
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care, control of sexually transmitted diseases, AIDS reporting and surveillance, chronic 

disease surveillance, and two other programs. Pesticide poisoning was no longer 

funded for fiscal year 1990, while two new programs received funding in 1990, 

vaccines and environmental assessment in the Phoenix area, which accounted for 58 

. per cent of the division's total budget for year 1990. It is important to note that for 

fiscal 1991 only the vaccines program received an increase of $193,200; the rest ofthe 

programs had to be maintained at the 1990 level of funding (Arizona Joint Legislative 

Budget Committee, 1990b). For fiscal year 1991, the Department of Health Services 

requested $290,000 for health promotion planning and intervention, but no money was 

allocated by the Legislature (Arizona Joint Legislative Budget Committee, 1990a). 

In addition to the leading causes of death and the funding of health programs 

and health care in the State of Arizona, there is an aspect of Arizona health that is of 

increasing interest to scholars and health institutions, and that is border health. A study 

by LaBree (1990) compared aspects of health provision on both the Arizona and the 

Sonora border areas. Among the border health providers interviewed in the Arizona 

border area the researcher found that about eight per cent of the practitioners' patients 

were residents of Mexico. The study also found that less than half of Arizona health 

practitioners had a knowledge of Spanish. There was a higher attendance of Mexican 

females than Mexican males to health care providers in the U.S. About 74 per cent of 

the Mexico residents were self-referred, 7 per cent referred by a Mexican practitioner, 

and 9 per cent referred by a U.S. practitioner. Thirty-seven per cent of these patients 
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were provided urgent care, while 46 per cent received definitive care. More than 50 

per cent of u.s. border providers believed their Mexican patients create problems by 

their use of U. S. health services. In contrast, LaBree (1990) found that less than 5 per 

cent of patients seeking services in the Sonora border area were English monolingual, 

although more than half of practitioners reported having a knowledge of English. The 

closer the city was to the border, the higher the percentage of fannworkers seen by 

health practitioners. In general, there was a higher percentage of females than males 

visiting health care providers. In the border city of San Luis Rio Colorado, 15 per cent 

of all patients were U.S. residents, and 82 per cent of these were self-referred while 

3 per cent were referred by U. S. providers. Most of the patients paid cash for services. 

In conclusion, the State of Arizona has a Hispanic population of approximately 

19 per cent, a young population of 23 per cent, and an elderly population of about 13 

per cent. Among the major leading causes of death in the State, diabetes is of greater 

impact among Hispanics, Native Americans, and elderly African Americans than in the 

general population. The AHCCCS system was established in Arizona to provide health 

care for the neediest portions of its population, i.e., recipients of AFDC, WIC and SSI 

benefits, very low income families, and others. AHCCCS absorbs more than 60 per 

cent of the State's health budget; thus, funding for disease prevention programs is 

limited and selective. Health issues along the border area are of growing importance 

due to the use of health care services by Mexico residents, especially in the case of 

- -- ------------
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urgent care. At the same time, the use of health services by U.S. residents in the 

Sonora border area is important because this would seem to have an impact on the cost 

of health care in Arizona. 

B. The Yuma-San Luis Rio Colorado Border Area 

The westernmost portion of the Arizona-Sonora border corresponds to the area 

where Yuma County meets the municipality of San Luis Rio Colorado in Sonora, 

Imperial County in California, and the state of Baja California, Mexico. The following 

discussion concentrates primarily on a description of Yuma County, and three of its 

most populated communities: the city of Yuma, Somerton, and San Luis. A brief 

description of the border community of San Luis Rio Colorado, Sonora, is also 

provided in the last portion of this section. 

a. Yuma County and Yuma City 

Yuma is located at 32° 43' latitude and 114° 43' longitude. The lowest 

elevation in the county is 103 feet above sea level, while the highest elevation is 286 

feet above sea level (Yuma Economic Development Corporation, 1989). The county 

has a land area of 5,509 square miles, 5 per cent of Arizona's total land area (de 

Gennaro, 1990). Most of the land area is constituted of desert land and rugged 

mountains. Most of the arable lands are alluvial soils which are irrigated with Colorado 
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River water (Valley National Bank, 1989). There are 194,452 acres of irrigated land 

in the county (de Gennaro, 1990). 

In 1988, the average maximum temperature was 89.6°Fahrenheit, the highest 

in Arizona, and the average minimum temperature was 62.2 of, the second highest in 

the state. July was the hottest month with an average maximum temperature of 

lO8.3°F, and an average minimum temperature of 81.3°F. January was the coolest 

month with an average maximum temperature of 67°F, and an average minimum 

temperature of 46.1°F (Valley National Bank, 1989). The average percentage of 

possible sunshine in 1988 was 90 per cent (de Gennaro, 1990). 

The county seat is Yuma city. The original settlement was established in 1854 

and was known as Colorado City. It was later renamed Arizona City and incorporated 

in 1871. The city was reincorporated as Yuma City in 1873 (Arizona Department of 

Commerce, 1991). The historical importance of this area was the result of its 

geographic position, a passage toward the Southwestern territories of the U.S. (Yuma 

Economic Development Corporation, 1989). 

Yuma County, as it exists today, has a relatively short history. In January 1983, 

the original county was divided into two portions; the southern part retained the name 

of Yuma County, the northern part became La paz County (Valley National Bank, 

1989). Statistics previous to 1983 relate to greater Yuma County (i.e., include figures 

of today's La paz and Yuma Counties); thus, pre-1983 figures are not entirely 

comparable with post-1983 figures. 
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In 1970, there were 60,827 people living in Yuma County. By 1980, the 

number had increased to 90,554 people. The population density increase during that 

decade progressed from 6.1 persons per square mile to 9.1 persons per square mile. 

The increase in the rural population during the 1970-1980 period was of 23 per cent, 

while the urban population increased 65 per cent during the same decade (de Gennaro, 

1990). According to the 1990 census figures, Yuma County (new Yuma County) had 

a population of 106,895 individuals in 35,791 households (Arizona Department of 

Economic Security, 1991a). A post-enumeration survey conducted during the fall of 

1990 suggested that the real population of the county might have been as high as 

112,000 people (Arizona Department of Economic Security, 1991b). 

The gender breakdown of the population was 50.9 per cent male and 49.1 per 

cent female. The male to female ratio was greater at all ages except for age 45 and 

older, at ages 3 to 4, and under 1 year of age. The sex ratio was especially high at age 

21 where it reached 150 males per 100 females. After age 45 and older the overall 

ratio was 93 males per 100 females. When only Hispanic Americans were considered, 

the male to female ratio was greater up to ages 17 and younger (104 males per loo 

females). From ages 18 to 44 the ratio was 99 males per 100 females; for ages 45 to 

64 it was 95 males per 100 females, and for ages 65 and older it was 97 males per 100 

females (calculated from: Arizona Department of Economic Security, 1991a). 

The population of Mexican origin represented 38.7 per cent of the population 

in the county. Other ethnic and racial groups represented were African Americans, 2.9 
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per cent; Native Americans, 1.3 per cent; Asian or Pacific Islanders, 1.3 per cent; and 

other Hispanic Americans, 1.9 per cent. Thirty-three per cent of all family households 

in the county were of Hispanic origin; 58 per cent of them constituted by married 

couples and their children. This represented a higher percentage than those reported 

for the county as a total, and for other ethnic or racial groups (Arizona Department of 

Economic Security, 1991a). 

Persons under 18 years of age comprised 29.6 per cent of the population, and 

persons 65 years of age and older comprised 13.9 per cent of the population. Of all 

homeowners, people 65 to 74 years of age constituted 21.1 per cent of the total; of all 

renters, people 25 to 34 years of age comprised 36.1 per cent of the total. While 12.3 

per cent of all housing units were valued at $40,000 or less, 12.6 per cent of all houses 

were valued at more than $100,000 (Arizona Department of Economic Security, 

1991a). 

In 1988, the rural portion of the population of Yuma County comprised 28,004 

people (31 per cent of the total population), of whom 30 per cent were of Mexican 

ancestry, and 1 per cent had other Hispanic roots (de Gennaro, 1990). 

The overall population of Yuma County in 1985 was distributed as follows: 

Yuma City, 51,120 people; Somerton, 4,780 people; San Luis, 3,575 people; and the 

remaining population was dispersed in other small communities. The population of the 

Somerton area was estimated to be 11,397, of whom 82 per cent were of Hispanic 

origin (Yuma County, 1985). By 1990, 54,923 people lived in Yuma city, 5,282 

------~ 
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people lived in Somerton city, and 4,212 people lived in San Luis (Arizona Department 

of Economic Security, 1991a). 

The 1990 population density in the county was estimated to be 19.4 people per 

square mile. There are large land areas with relatively small populations. Isolation by 

distance and time is significant between most communities, as well as between these 

communities and the Phoenix area, the State's major metropolitan center, where 

population density was 232.5 persons per square mile (Arizona Department of 

Economic Security, 1991b; Valley National Bank, 1989). In Yuma County, the scarcity 

of public transportation in and between communities is a major drawback. For 

example, an individual living in the community of Dateland (to the East of Yuma city) 

has to travel in excess of one hour to receive hospital care in the city of Yuma. The 

majority of medical and surgical services are available in Yuma; thus, medical 

emergencies are of great concern to isolated communities in the county. 

The most important communities in Yuma County are Yuma city, Somerton, 

and San Luis. Smaller communities in the county are Wellton, Tacna, Mohawk, 

Dateland, and Aztec, all situated along the area of U.S. Highway 95. The Cocopah 

Indian Reservation is also located in the county. However, a great portion of the 

county land has been allocated for the Kofa National Refuge, the Cabeza Prieta 

National Wildlife Refuge, the Air Force's Bombing and Gunnery Range, and the 

Army's Proving Ground. 
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Table 3.1 provides a breakdown of the dependency ratios of Yuma County and 

its three most important communities. It is of interest to note that although the 

populations of Somerton and San Luis have increased during the last decade, their 

dependency ratios have decreased. The pattern is not true for the overall county and 

Yuma city where an increase in the dependency ratios occurred during the 10 year 

period, although the figures are stil110wer than those in the communities of Somerton 

and San Luis. The implications of these patterns are discussed in a later section. 

Table 3.1 
Yuma County and Cities Dependency Ratios1

•
2 

(per 100 people) 

YUMA YUMA CITY SOMERTON SAN LUIS 
COUNTY 

Year Year Year Year Year Year Year Year 
19803 1990 1980 1990 1980 1990 1980 1990 

79.1 81.8 69.0 79.1 101.6 96.6 116.6 92.3 

1 Formula used is included in Appendix O. 

2 Adapted from: Arizona Department of Economic Security (1989) 1980 Census of Population and Housing: 
Summary Tape File 3A Arizona. June 15, 1989; and Arizona Department of Economic Security (1991a) 
1990 Census of Population and Housing: Summary Tape File I-A Arizona. August 27, 1991. 

3 Includes La paz County 
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1. Economic Profile 

The economy of Yuma County is largely based on income generated from 

agriculture and two military installations, the United States Marine Corps (USMC) Air 

Station, and the Yuma Proving Grounds. A third source of income is generated by the 

winter visiting population which in recent years has reached 50,000 visitors per year. 

The winter visitors are usually elderly people of moderate to high income who migrate 

from Northern states to this area during the cold winter months. The major pull factor 

to the area is the temperate winter climate that allows outdoor recreational activities, 

such as golfing, fishing, and walking. In 1987, tourism derived especially from winter 

visitors and visitors from Mexico (entering through the San Luis border post) brought 

into the county an estimated $230,000,000 in revenues (Arizona Department of 

Commerce, 1990; 1991). Many of the winter visitors come to the area in their 

recreational vehicles (RV). In 1989, the Yuma area had some 18,000 RV spaces to 

accommodate some of these visitors (Yuma Economic Development Corporation, 

1989). 

In 1990, 36.7 per cent of the jobs in the county were provided by the 

agricultural industry. Average weekly earnings for the workers of this industry were 

the lowest in Yuma County, at $210.05 per week, compared to those obtained by 

federal government workers at $493.05 per week (Arizona Department of Commerce, 

1990). Table 3.2 provides a breakdown of the wages paid in Yuma County for 

different agricultural work tasks. Packers had a higher low and average pay than other 
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agricultural workers, although general farm laborers could achieve the greater high pay 

than other field hands, harvesters, machine and packing workers. 

Table 3.2 
1990 Wages Paid for Agricultural Jobs in Yuma Countyl 

(dollars per hour) 

AGRICULTURAL JOB Low Pay Average Pay Hi9h Pay_ 

Field Crop Hand 3.80 3.99 4.00 

Fruit Machine/Hand 3.00 4.17 4.25 

Vegetable Crew Member 3.80 3.83 4.00 

Fruit Machine 3.50 3.94 4.20 

General Farmworker 3.35 4.81 6.00 

Fruit Harvest Worker 3.35 3.73 3.80 

Vegetable Harvest Worker 4.00 4.32 5.75 

Agricultural Produce Packer 4.50 4.64 5.00 

I Adapted from: Arizona Department of Economic Security, Research Administration (1991) Arizona Labor 
Market Information. 1990 Job Bank Wages. Phoenix: State of Arizona. 

The agricultural zone formed by the neighboring Yuma and Gila Valleys in 

Arizona and Imperial Valley in California runs along the border with the Mexican 

States of Sonora and Baja California. The labor force required for production in this 

agricultural area varies throughout the year. In 1987, there were 609 farms in Yuma 

County, the average size of which was 447 acres (de Gennaro, 1990). Arizona 

personal farm income in 1988 was $579,489,000, lower than in 1987 when it reached 

$687,000,000 (de Gennaro, 1990). About 209,464 acres of land were harvested in 

1988 (Arizona Department of Commerce, 1990). The income derived from the two 
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major field crops in the area, cotton and hay, was greater than $56,000,000 in 1988. 

Vegetables and citrus (lemons, oranges, and tangerines) derived income exceeded 

$389,000,000 in 1988 (Yuma Economic Development Corporation, 1989). Yuma and 

the neighboring Imperial County are major winter suppliers of lettuce, broccoli, and 

cauliflower to the nation (Arizona Department of Commerce, 1989). In Yuma County, 

lettuce production accounts for 85 per cent of the income derived from vegetables from 

November to April (Yuma Economic Development Corporation, 1989). 

About 211 agricultural related businesses are located in the area, among them 

22 citrus products businesses, 18 fruit and vegetable growers and shippers, 25 produce 

wholesalers, and 13 agrochemical suppliers (Arizona Department of Commerce, 1989). 

The major local agricultural employer, Pasquinelli Produce Company, provides work 

to 200 people (Arizona Department of Commerce, 1990). It is important to note that 

although agricultural activities occur throughout the year, the months between 

September to April are the most active in the area in terms of manpower demands. 

Yuma County also has the largest number of migrant and seasonal farmworkers 

in the state. According to the Migrant Health Program (1990), of the 31,795 migrant 

and seasonal Arizona farmworkers and their families, 15,878 lived in Yuma County. 

Of these, 10,581 were classified as migrant farmworker population, and 5,297 were 

classified as seasonal farmworker population. It is important to stress the variability 

of the yearly figures, due to the changing status of farmworker families who may enter 

or abandon the migrant stream for a short or long period of time. There are no known 

----------
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figures regarding the percentage of farmworkers of Mexican origin or ancestry in the 

area, but it is thought that they represent a great proportion of the agricultural 

workforce in Yuma County. 

The high summer temperatures of the Yuma area hinder labor intensive crops, 

like vegetables and citrus, leading to the termination of numerous farm related jobs 

during the summer months. Although employers in the area are required by law to pay 

unemployment compensation and worker's compensation insurance, certain agricultural 

employers are exempt of these payments (Yuma Economic Development Corporation, 

1989). These and other factors promote the migration of a portion of the agricultural 

labor force through what is known as the Western migrant stream. These workers and 

their families migrate in search for work to other agricultural areas along the Western 

U.S., especially California, Washington, and Oregon, for four to six months out of the 

year. 

The months between September and April are the most important witl} respect 

to agricultural output in Yuma County, and in terms of employment of farmworkers. 

This is also the time when the migrant workers return to their home base in this area 

of Southwestern Arizona. This group of people and the winter visitors create a 

population increase in the county that creates a boost to the economy of the area. 

In 1987, per capita personal income of Yuma County was calculated at 

$11,115. The highest per capita income in the state during that year was in Maricopa 

County, where Phoenix is located, at $16,077, and the lowest was reported by Apache 
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County with a per capita income of $6,557 (de Gennaro, 1990). In 1980, the median 

family income in Yuma City was $17,394, while those in the communities of San Luis 

and Somerton were $11,611 and $11,381, respectively (Arizona Department of 

Economic Security, 1989). 

In 1980, participation of people 16 years of age and older in Arizona's labor 

force was 59.9 per cent, while Yuma County's was 57.8 per cent. When the population 

was divided between males and females 16 years of age and older, labor force 

participation for the State was 72.6 and 47.8 per cent, respectively. For Yuma County, 

the breakdown was 71.8 per cent for males, and 43.1 per cent for females 16 years of 

age and older (de Gennaro, 1990). 

Adding to the labor force numbers of the Yuma area are the 11,500 (1988 

figure) green card holders (legal alien workers) who cross daily from San Luis Rio 

Colorado into the county (Yuma Economic Development Corporation, 1989). Although 

these people live on the Mexican side, they have the documents that allow them to 

work in the U.S. 

The 1988 Arizona unemployment rate was 6.3 per cent, while Yuma County 

reached an unemployment rate of 19.4 per cent. In 1989, the state's unemployment 

rate was 5.2 per cent, and that of Yuma County was 16.7 per cent. The city of Yuma 

had an unemployment rate of 13 per cent that year, but the communities of San Luis 

and Somerton had unemployment rates of 44.5 per cent and 36.6 per cent, 

respectively (de Gennaro, 1990; Arizona Department of Commerce, 1990). The latter 
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figures are higher than those reported for non-metropolitan African American 

populations at the national level (U.S. Department of Agriculture, 1991). These two 

Yuma communities have high percentages of residents of Mexican origin or ancestry, 

many of them working in the agricultural industry. 

The number of Yuma area families who received AFDC aid from the State 

increased from 2,210 families in 1987 to 3,002 families in 1989, although the average 

payment per recipient was one cent lower in 1989 ($90.03 a month) than in 1987 

($90.04 a month). The average monthly payment per recipient in Arizona in 1987 was 

$89.69, while in 1989 it decreased to $89.59 (de Gennaro, 1990). 

As the result of the seasonality of certain jobs and the high unemployment rates 

in various parts of the county, Yuma is working to increase business activity in the 

area. An incentive is the new Arizona business tax break to industries that relocate to 

areas of high unemployment (Yuma Economic Development Corporation, 1989). Also, 

with prospects of a free trade agreement (North American Free Trade Agreement, 

NAFT A) with Mexico, the maquiladora investment in the Sonora-Arizona area 

continues to increase. Five industrial parks in the area provide the infrastructure and 

economic incentives for investment, especially in the industrial parks of San Luis and 

Yuma city. A tool pouches twin plant is located in San Luis, Arizona. Other twin plant 

operations in the area include audio products, furniture, vehicle parts, and kites 

manufacturing (Yuma Economic Development Corporation, 1989). 
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2. Health Prome 

In 1987, Yuma County had 3 per cent (1,970) of all births and 2 per cent (678) 

of all deaths in Arizona (de Gennaro, 1990). During the same year, when the U.S. 

birth rate was 15.7 births per 1,000 population, the county's birth rate was 22.0 births 

per 1,000 population. Although U.S. Mexicans comprised 33 per cent of the Yuma 

population, the second highest percentage among all Arizona counties, 55 per cent of 

all newborns were of Hispanic ancestry (Arizona Department of Health Services, 

1987). 

The 1987 infant death rate in the county was 9.1 deaths per 1,000 live births, 

up from 6.1 the previous year, but slightly lower than Arizona's rate of 9.4 deaths per 

1,000 live births. The 1988 infant death rate in the county was 7.6 deaths per 1,000 

live births (de Gennaro, 1990). In 1989, the eight leading causes of death in the county 

were diseases of the heart, malignant neoplasms, chronic obstructive pulmonary 

disease, cerebrovascular disease, unintentional injuries, pneumonia and influenza, 

diabetes, and suicide (Gersten and Mrela, 1991). 

Yuma County has a 283-bed hospital located in the city, one urgent care unit, 

six geriatric living facilities, and one federally funded clinic. There are 124 physicians, 

42 dentists, 6 psychiatrists, and a small number of optometrists, orthodontists, and 

internists (Arizona Department of Commerce, 1991). The military bases provide health 

services to their personnel and dependents. The Native American Reservations have 

their own hospital. The federally funded clinic is located in Somerton, a migrant health 

--.---. 
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and community health center that serves farmworkers and their families, as well as 

other residents of the county, the majority of whom are low income people. The clinic 

is partially funded by the state of Arizona. 

The state of Arizona and the federal government also fund an area health 

education center, WAHEC. The center's main goal is to enhance health services 

delivery, primarily in rural areas. The center designs ways to provide continuing 

medical education to physicians, nurses, and other health professionals in the area. The 

recognition of mutual problems and concerns between Yuma and San Luis Rio 

Colorado led W AHEC to initiate a working relationship between the Yuma County 

Health Department and the San Luis Rio Colorado Health Department. In addition, the 

center works closely with the Somerton clinic. 

Despite the number of health practitioners in the area, the county has been 

designated as a health professional manpower shortage area by the federal government, 

due to the shortage of obstetrical services (Francisco Ortiz, personal communication). 

Two prenatal programs were initiated in the county in 1990. One program is based at 

the city's hospital; the other program originates at the Somerton clinic. Funding for the 

clinic's program, Vida y. ~, derives from a grant by a private foundation. The 

program, which was started in December of 1989, is evaluated by the Rural Health 

Office of the University of Arizona. The program seeks to benefit expectant mothers, 

married to or themselves being migrant or seasonal farmworkers. However, the 

program has been extended to include low income women in the area. The women are 
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given health care from conception through the first year of the infant's life. According 

to the latest report (Valley Health Center, 1991), since its inception through June 1991, 

the program has cared for 384 migrant or seasonal fannworker women. However, the 

overall extent of the program has benefitted approximately 1200 women in the area, 

about 40 per cent of them from the Somerton area. The most important drawback for 

these women in seeking health care has been transportation, and during the fiscal year 

1990-91 transportation was provided by the clinic 751 times at an unexpected high cost 

for the program. Another barrier to health care for these women is financial, and the 

program has facilitated the enrollment of some of its clients to services such as WIC, 

Medicaid, AHCCCS, SOBRA, and the Food Stamps program (Valley Health Center, 

1991). 

In addition to the health services provided in the city of Yuma and in Somerton, 

health services are available to the population on the other side of the international 

border, in San Luis Rio Colorado, Sonora. There is a daily influx of persons crossing 

the border seeking health care either in Mexico or the U.S. LaBree (1990) reports that 

a 1986 survey revealed about one-half of all patients seen by San Luis Rio Colorado 

practitioners were fannworkers, and they generally paid cash at the time of service. 

3. Education Profile 

The county has 29 elementary schools, 3 high schools, 6 vocational schools, 

and 1 community college. School enrollment in the county increased from 20,361 
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pupils in 1988 to 24,193 pupils in 1990 (Arizona Department of Commerce, 1991). In 

1988, the community college had an enrollment of 4,882 students (de Gennaro, 1990). 

The area is also served by 3 universities which offer off-campus programs leading 

toward the completion of bachelor and master's degrees (Arizona Department of 

Commerce, 1991). County residents also benefit from the JTPA (Job Training 

Partnership Act) program which provides training, to disadvantaged individuals, on 

occupations that are in demand in the area (Arizona Department of Commerce, 1991). 

All three high schools are located in Yuma city, and students have to be bused 

to the city to attend classes in these schools. Young children from Gadsden are bused 

to the elementary school in San Luis or the Head Start program in Somerton. Middle 

school children from San Luis are bused to the school in Gadsden. In 1990, 31 per 

cent of the county's population was younger than 19 years of age, and 43 per cent of 

the total Hispanic population was 18 years of age and younger. 

The county has six radio stations, three television stations, one daily newspaper 

in English, and three weekly newspapers, two of them in Spanish. There are many 

shopping centers in Yuma city, and a number of smaller business in Somerton and San 

Luis. There are two major libraries in the city, the county library and the college 

library. The city also has several museums and cultural associations. However, there 

is no public transportation available in the city. Residents who do not own a car have 

to rely on taxis or family and friends for transportation in the city or the county. 
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b. Somerton 

Somerton is located 10 miles from Yuma. The community is referred to as a 

city, although its population does not exceed 6,000 people. The city has its own polic~ 

force and a fire department. Water is supplied to the residents by the city from wells, 

and sewage is treated at a local treatment facility. A 1 per cent sales tax is collected 

by the city in addition to the State's 5 per cent sales tax. 

Highway 95 and Somerton Avenue are the main roads leading to Somerton 

from Yuma city and from San Luis and Gadsden. Highway 95 is the main artery 

through the city, thus this section of highway is named Main street. This is where most 

of the Somerton businesses are located. Somerton has four grocery stores (one of them 

owned by Asian-Americans), two gas stations (one with a convenience store), small 

restaurants and taguerias (taco restaurants), a restaurant-bar, beauty shops, a bakery, 

the court house, lawyer offices, a Chicanos Por La ~ office, clothing stores, video 

stores, and other businesses. City Hall is located a few steps from Main Street, and 

next to it is the post office. The elementary and middle schools are located side-by-side 

one block North of Main Street. The Migrant Head Start Center is located a couple of 

blocks northeast from the middle school. 

A government housing project for low income families, Valley Vista, is located 

one mile West from the boundary of the Somerton residential area, on Highway 95. 

The project has duplex houses with one, two and three bedrooms, some with air 

conditioning, and some with water coolers. The residents have to walk or drive to 
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town; a few people ride bicycles. Given that the road to town is also Highway 95, it 

is a dangerous road for pedestrians or bicycle riders. By the summer or fall 1990, a 

block fence was placed around two sides of the complex, the South side that borders 

with Highway 95, and the West side that borders one of the fields. In fact, the project 

is surrounded by crop fields on all four sides. 

Another government housing project is located on Somerton Avenue, EI Pueblo. 

The houses are similar to those at Valley Vista; however, EI Pueblo has some 

advantages. It is located three blocks south of Main street, the three grocery stores, the 

bakery, the clinic, and the post office. It is also next to one of the two parks in 

Somerton where children use the playground, engage in soccer or baseball games, or 

other recreational activities. The park also provides kiosks for picnics. 

Another community, Orange Grove, is located in the Mesa, two miles East of 

Somerton, along Highway 95. This residential area is composed largely of mobile 

homes and trailers. While the community is served by an elementary school, most 

residents depend on the services provided by Somerton businesses. 

There is a swimming pool and two parks in Somerton, one located West on 

Main Street, and the other South on Somerton Avenue. Despite the weather, the grass 

is kept green in both parks throughout the year. In the summer, little league teams play 

in both parks during the late afternoon and evening. In the winter, games are usually 

scheduled on weekend mornings or in the afternoons. Another playing field is located 

on the Northeastern side of Somerton Avenue, next to a trailer park. 
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The oldest sections of Somerton are those within two to three blocks North and 

South of Main Street. In general, all houses in the area are one level structures. The 

newest houses are being built on the South side of Somerton. Families are able to build 

their houses with government financial help. It is common for women, men and young 

adults to work with other friends or relatives in the construction of their houses during 

their spare time. 

The community is surrounded on all sides by crop fields; even the schools are 

located next to these fields. A golf course on the Eastern side of Somerton is usually 

enjoyed by residents of Yuma and winter visitors. Local people, especially women and 

teenagers, walk for exercise along the grassy fields of the golf course. Walking or 

jogging along the roads between crop fields also is common. In addition, children play 

in the water canals close to their homes. 

A senior center is located in the Northern section of Somerton. The center 

provides meals to senior citizens at a cost of $1.50 per meal. Meals are served daily 

at 11 A.M.; however, the center is opened earlier to allow socializing among the 

senior citizens, and ,many individuals arrive before lunch to play dominoes or to chat 

with friends and neighbors. The meals are provided by the Catholic Services. 

Examples of typical menus served at the senior center are provided in Appendix N. 

The migrant community health center of the area is located in Somerton. In 

1990, it had a staff of two to three physicians, four nurses' aides, one dentist, and 

support staff. This clinic works from 8:30 A.M. to 4:30 P.M. during weekdays. There 
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are no other health services in the community. In 1989 the Yuma County nutritionist 

formed a diabetes group, since then the group has met every two weeks in the 

Somerton courthouse. The meetings generally are conducted in Spanish and have a 

variable attendance of 12 to 16 diabetics and their family members. The group 

members come from Somerton and the surrounding communities, and sometimes from 

as far away as San Luis Rio Colorado, Mexico. 

According to 1990 census figures, of the 5,282 residents of Somerton, 4,997 

(94.6 per cent) were of Mexican ancestry, 47 have other Hispanic background, 42 

were Asian-American (mainly Filipino), 24 were Native American, and 12 were 

African-American (Arizona Department of Economic Security, 1991a). These figures 

contrast with those for 1980 when the population was estimated at 5,699 people (larger 

than in 1990), of whom 5,148 (90.3 per cent) were of Mexican ancestry (Arizona 

Department of Economic Security, 1989). According to the total numbers, Somerton 

lost population (417) between 1980 and 1990. 

Figure 3.1 presents the Somerton population pyramid for 1990. The 0 to 4 age 

group base is narrower than the boxes for the 5 to 9, the 10 to 14, and the 15 to 19 

age groups, which also have a greater male to female ratio. Somerton's 1990 

dependency ratio of 96.6 is the product of a young population. Forty-one per cent of 

the total population is younger than 18 years of age. The portion of elderly Somerton 

residents (65 years of age and older) represents only 7 per cent of the total population. 

--~------------- -------
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Figure 3.1 
1990 Somerton Population Pyramid 
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The young status of the Somerton population points to the need for educational and 

preventive health programs. 

Table 3.3 shows a comparison of Somerton's 1980 and 1990 populations. The 

numbers are presented in a way that patterns could be discerned regarding the 

population's growth by age group through the ten years. 

In 1980, the 5 to 9 years age group was constituted" of 514 males and 434 

females. Considering that these children would be 15 to 19 years of age by 1990, a 

deficit in this age group is evident in the 1990 figures; only 336 males and 307 females 

were reported in this age group as Somerton residents-- a 32 per cent loss. 

A greater deficit was experienced by the 20 to 24 years age group in 1990, who 

were 10 to 14 years of age in 1980. According to the census data, in 1980 there were 

379 males and 443 females in the latter age group, but in 1990 there were only 197 

males and 235 females ages 20 to 24 living in Somerton. A possible explanation is the 

exodus of these young adults to other areas in search for work or to study. However, 

a 47 per cent loss in young adults needs to be further explored and documented. 

Another deviation from pattern is the female 25 to 29 years age group, for 

whom in 1980 a high female number (304 females) was reported when compared to 

the male number (158) in the same age group, or to the next lower (154), or higher 

(155) female age groups. By 1990, the female 35 to 39 years age group had a 38 per 

cent loss when compared to 1980 numbers for the female 25 to 29 age group. 
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Table 3.3 
1980 and 1990 Somerton Population by Age Groupl 

1980 1990 

Age Group Males2 Females2 Age Group Males Females 

85+ 2 16 

80 - 84 (9) (16) 

75 - 79 (10) .(17J 85+ 3 7 

70 - 74 (48) (15) 80 - 84 15 4 

65 - 69 (48) (15) 75 - 79 15 21 

60 - 64 106 49 70 - 74 42 25 

55 - 59 101 120 65 - 69 106 80 

50 - 54 (137) (83) 60 - 64 88 88 

45 - 49 (137) (84) 55 - 59 92 106 

40 - 44 (186) (214) 50 - 54 85 97 

35 - 39 (187) (215) 45 - 49 78 119 

30 - 34 183 155 40 - 44 128 119 

25 - 29 158 304 35 - 39 165 190 

20 - 24 146 154 30 - 34 178 201 

15 - 19 286 272 25 - 29 203 203 

10 - 14 379 443 20 - 24 197 235 

5 - 9 514 434 15 - 19 336 307 

o - 4 210 246 10 - 14 342 310 

5 - 9 292 276 

0 - 4 260 269 

TOTALS 2,847 2,852 TOTALS 2~625 2,657 

I Adapted from: Arizona Department of Economic Security (1989) 1980 Census of Population and Housing: 
Summary Tape File 3A Arizona. June 15, 1989; and Arizona Department of Economic Security (1991a) 
1990 Census of Population and Housing: Summary Tape File I-A Arizona. August 27, 1991. 

2 Numbers in parentheses are estimates. The 1980 census data available merged the 35-39 and 40-44 age 
groups, the 45-49 and SO-54 age groups, the 65-69 and 70-74 age groups, and the 75-79 and 80-84 age 
groups. The 1980 numbers were divided by 2 in order to provide an estimate for the age group cell in order 
to compare to 1990 data. 
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The 60 to 64 age group in 1980 shows a very high number of males (106) when 

compared to females (49). The pattern of a high male to female ratio is maintained in 

1990 by the 70 to 74 years, 60 to 64 years, and the 55 to 59 years age groups, in 

descending order. 

c. San Luis 

San Luis is a community along the U.S.-Mexico border. It is situated 22 miles 

from Yuma and linked to the city by a major road, U.S. Highway 95, and a country 

road, County 23rd. San Diego is 196 miles away and Phoenix is 206 miles away from 

San Luis. This community was established in 1930 and incorporated in 1979. The San 

Luis international border port was opened in 1930. 

The community has its own police force and fire department. Well water is 

supplied to the residents of the community by the city. Sewage is processed by the 

batch sanitation system (Yuma Economic Development Corporation, 1989). The 

government consists of a mayor and a council. The city has a 2 per cent sales tax, in 

addition to Arizona's 5 per cent sales tax. 

San Luis has an elementary school, a ITP A center, an Arizona Western College 

extension, a community center, two churches, and numerous businesses. The 

elementary school is located north of the community, near Highway 95. The children 

are bused to school. Middle school children and high school students are bused to 

Gadsden and Yuma city, respectively. 

-- ---- ---- ------
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Most of the service businesses are located close to the border area, along 

Highway 95 and nearby streets. There are three grocery stores, a bank, a bakery, a 

fast food restaurant, gas stations, money exchange houses, a motel, electronics store, 

and other businesses. Commercial designated areas are located in the northeastern part 

of the community, along the U.S.B.R. Transmission Line. There are two industrial 

designated areas to the East of the international border port. 

The city has two parks and some playgrounds. One of the parks, Pat'Que ~ la 

Amistad (Friendship Park), is located to the West of the border port. This park has a 

rest area for tourists and shoppers; a playground for children, and a field for soccer 

or baseball games; it serves as a parking lot for tourists crossing by foot to Mexico; 

and it is a border patrol presence area. Although the park is fenced, holes in the fence 

allow access to the park from the southeast. To the west, the Yuma Valley Levee is 

the last physical barrier between Mexico and the U.S., and the border patrol officers 

have an ample view from the park toward this border area. 

There are several residential subdivisions in San Luis. The fastest growing areas 

are a residential zone located to the east and northeast of the international border area, 

and a mobile home subdivision on the northwestern area of San Luis, near Highway 

95. The residential areas to the north and northwest are bordered by crop fields. The 

areas to the northeast are bordered by desert lands. 

The population of San Luis doubled in the last ten years. In the 1980 census, 

San Luis had a population of 2,008 individuals. By 1990, that figure had grown to 
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4,212 individuals. Almost all of the San Luis residents are of Mexican origin or 

ancestry (98.4 per cent), 1.3 per cent have other Hispanic ancestry, 0.1 per cent are 

Filipino, and 0.1 per cent are Asian Indian (Arizona Department of Economic 

Security, 1991a). 

Figure 3.2 shows the 1990 population pyramid of San Luis. The pyramid's 

base, the 0 to 4 years age group, is small when compared to the next three age groups. 

The largest age groups are the 10 to 14 years and the 15 to 19 years age groups. 

Although the structure of the pyramid would suggest a 'slow down of population natural 

growth, the pattern is hardly explained by a decrease in the number of births in this 

community. The major contributor to population growth in San Luis is migration. The 

migrants are most likely young adults and their families, given the raw numbers added 

to the base population of 1980. 

Table 3.4 compares the 1980 and 1990 population of San Luis by age group. 

The data are displayed taking into consideration that individuals 0 to 4 years of age in 

1980 were 10 to 14 years of age in 1990, and so on. 
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Figure 3.2 
1990 San Luis Population Pyramid 
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Table 3.4 
1980 and 1990 San Luis Population by Age Groupl 

1980 1990 

Age Group MalesZ Femalesz Age Group Males Females 

85+ 0 2 

80 - 84 0 (5) 

75 - 79 0 (6) 85+ 6 3 

70 - 74 (7) (4) 80 - 84 1 5 

65 - 69 (8) (5) 75 - 79 17 11 

60 - 64 7 5 70 - 74 20 11 

55 - 59 30 27 65 - 69 51 27 

50 - 54 (37) (18) 60 - 64 57 42 

45 - 49 (38) (18) 55 - 59 66 53 

40 - 44 (72) (62) 50 - 54 86 84 

35 - 39 (72) (62) 45 - 49 79 86 

30 - 34 47 58 40 - 44 90 111 

25 - 29 76 151 35 - 39 155 171 

20 - 24 39 72 30 - 34 139 163 

15 - 19 68 112 25 - 29 162 168 

10 - 14 164 146 20 - 24 204 196 

5 - 9 182 177 15 - 19 294 274 

0 - 4 47 178 10 - 14 279 285 

5 - 9 231 205 

o - 4 212 168 

TOTALS 894 1,108 TOTALS 2,149 2,063 

I Adapted from: Arizona Department of Economic Security (1989) 1980 Census of Population and Housing: 
Summary Tape File 3A Arizona. June IS, 1989; and Arizona Department of Economic Security (1991a) 
1990 Census of Population and Housing: Summary Tape File I-A Arizona. August 27, 1991. 

2 Numbers in parentheses are estimates. The 1980 census data available merged the 35-39 and 40-44 age 
groups, the 45-49 and SO-54 age groups, the 65-69 and 70-74 age groups, and the 75-79 and 80-84 age 
groups. The 1980 numbers were divided by 2 in order to provide an estimate for the age group cell in order 
to compare to 1990 data. 
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In 1980, the male to female ratio was lower than expected for the 0 to 4 years 

age group, with 47 males and 178 females. The ratio was also low for the 25 to 29 

years age group, with 76 males and 151 females. There were no males age 75 and 

older, while there were 13 females in the 75 years of age and older age groups. For 

the active population age groups, the trend could be related to male migration for work 

purposes, perhaps following la corrida, or pursuing other jobs, while females stayed 

home with the children. There is a narrowing in population numbers for the 20 to 24 

years age group. This could also reflect migration for work or education. 

In 1990, the male to female ratio was higher in the 0 to 4, the 5 to 9, the 15 

to 19, the 50 to 54, the 55 to 59, the 60 to 64, the 65 to 69, the 70 to 74, the 75 to 

79, and the 85 + years age groups than in other age groups. There were substantial 

number gains in all 1990 age groups when these were compared to their 1980 base 

numbers. The highest gain was for the male 10 to 14 years age group which started 

with 47 males in 1980 and increased six-fold. This high gain remains to be explained 

since all other age groups in 1990 gained proportionally equal numbers of males and 

females for each age group. High number gains were experienced by the 0 to 4, the 

5 to 9, and the 20 to 24 age groups. A possible explanation for this population increase 

and for the sex ratio changes that have occurred in the last 10 years could be related 

to changes of population settlement of migrant workers, making San Luis a home-base 

area, or to the settlement of recent migrants from Mexico or other U.S. states. 



141 

There are differences in the population growth experiences of Somerton and San 

Luis. Although 41 per cent their respective populations are younger than 18 years of 

age, San Luis shows only 4 per cent of individuals in the 65 years of age and older age 

group, while Somerton's portion for that age group is 7 per cent. In contrast, Yuma 

city with a dependency ratio of79.1, has a smaller young population base (31 per cent) 

and older population base (12 per cent) than Somerton or San Luis. Somerton lost 

population during the last 10 years, while San Luis doubled its population during the 

same time span. San Luis has an active population force that continues to grow in 

number and at a higher pace than Somerton's. As mentioned before, Somerton's young 

population loss could be related to work or education opportunities. If this trend 

continues, as the population ages there would be a smaller active population to support 

it. 

The Arizona Department of Economic Security (1991a) reported that in 1990, 

Somerton had 5,282 people living in 1,246 households with an average 4.24 persons 

per household. San Luis had a population of 4, 136 individuals living in 886 households 

with an average number of 4.67 persons per household. There were 1,352 housing 

units in Somerton, 869 (64 per cent) occupied by the owner and 377 (28 per cent) 

rented. Fourteen housing units for migrant workers were vacant at the time of the 

census. San Luis had 998 housing units, 886 (64 per cent) of which were owner 

occupied and 248 (25 per cent) were rented. Sixty-five per cent of the housing units 

in Somerton were valued at less than $50,000, while in San Luis only 51 per cent were 
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valued below $50,000. In Somerton, 2.7 per cent of the houses were valued at $75,000 

or higher, while 5.1 per cent of San Luis units were valued at $75,000 and higher. 

There were 217 mobile home or trailers in Somerton, while in San Luis there were 460 

(Arizona Department of Economic Security, 1991a). 

According to 1990 census figures (Arizona Department of Economic Security, 

1991a), both Somerton and San Luis reported 261 households with no male head of 

household. The percentage of divorced individuals in Somerton was 3.7 per cent, while 

in San Luis it was 2.4 per cent. There were also more widowed individuals in 

Somerton (4.5 per cent) than in San Luis (2.7 per cent); there was an equal percentage 

of separated individuals in Somerton and San Luis (2.5 per cent in both) (Arizona 

Department of Economic Security, 1991a). 

d. San Luis Rio Colorado, Sonora 

San Luis Rio Colorado is located between 1140 47' West Longitude, and 320 

29' North Latitude, 31 to 34 meters above sea level. It has a land area of 8,412.75 

km2 • It shares 120 km of border with the U.S. (Flores Navarro, 1990). From 1924 to 

1938, the area was part of the municipality of Caborca, Sonora. In 1939, the 

municipality of San Luis Rio Colorado was formed; it was divided into 8 ejidos and 

11 colonias. According to San Luis Rio Colorado local historians, the first settlers, a 

group of five families, came to this locale between 1906 and 1908. 
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The 1990 population of San Luis Rio Colorado was 111,508 inhabitants 

(pAHO, 1991). This corresponds to an increase of 20.2 per cent for the period 

between 1980 and 1990. Forty-three per cent of the 1990 population was younger than 

15 years of age, and 5 per cent was older than 65 years of age (pAHO, 1991). In 

1976, the population of the city of San Luis Rio Colorado was estimated to be 76,000, 

with a male to female ratio of 94 males per 100 females (Administraci6n Municipal, 

1976). Of the total number of residents in the municipality 34 per cent constituted the 

active population. The birthrates in the municipality of San Luis Rio Colorado 

increased from 21.3 births per 1,000 inhabitants in 1985 to 30.6 births per 1,000 

inhabitants in 1988 (PAHO, 1991). According to the municipal administration 

(Administraci6n Municipal, 1976) in 1976 education for children and young people was 

provided in 44 primarias (elementary schools) which had 29,366 pupils; 8 secundarias 

(middle schools), with 2,772 pupils; and 2 preparatorias (high schools) with 740 

students. 

Drinking water is provided to the population from the pumping of underground 

water sources (Flores Navarro, 1990). These water sources were important in the 

development of the agricultural industry and its continued growth through the years. 

Today, the most important crops grown in the area are hay, cotton, wheat, and 

sorghum (Flores Navarro, 1990). U.S. tourism is an important source of revenues to 

the San Luis Rio Colorado economy. In more recent years, the maQuiladora industry 

has also become an important element in the rising local economy. At present, there 
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are seven maguiladoras (Bustamante Salcido, 1991); the number expected to increase 

as American and Japanese interests continues to grow in the area. Another source of 

income derives from the labor of farmworkers who hold seasonal jobs in the Yuma and 

Imperial Valleys, and who cross daily into the U.S. for work purposes. 

A number of health services are available to the population of San Luis Rio 

Colorado. According to estimates of the Western Arizona Area Health Education 

Center (Emma Torres, personal communication), San Luis Rio Colorado has one 

federal hospital, two state hospitals, two private hospitals and eight to ten private 

outpatient clinics. A Red Cross clinic offers emergency services. There are also six 

medical laboratories in the area. Although 300 physicians (about 200 general 

practitioners and 100 specialists) are members of the Coleeio Medico, the local 

medical association, there are other physicians who practice in the area but are not 

registered with this association. It is estimated that there are also 50 dentists, 20 

dentists with specialties, and 12 independent clinical laboratories that serve the area 

(Omar Durazo, personal communication). 

Under the auspices of the Cole~io Medico, a diabetes group was started in 

1989. By 1990, the group had a membership of 40 diabetics, and it was recognized by 

the Diabetes Federal Association in Mexico. This group of diabetics meets every two 

weeks and at each meeting physicians or other health professionals provide talks on 

issues relating to diabetes, e.g., nutrition practices, therapies for diabetic 

complications, and psychological counseling. According to the health professionals who 
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oversee it, this diabetic group was the first of its kind established in the state of 

Sonora. The treatment of juvenile diabetics is of increasing interest to local physicians, 

especially in lieu to the scarce economic resources of the low income young diabetics, 

some of whom live in the growing misery belts surrounding the city. 

C. Conclusions 

The Yuma area is characterized by an agricultural infrastructure which demands 

the labor of a number of individuals of Mexican background. Some Yuma communities 

are residence to a great portion of the agricultural labor force, especially Somerton and 

San Luis. These communities are home-base areas for a number of migrant 

farmworkers and their families, and residence for a number of seasonal farmworkers. 

In addition, the community of San Luis Rio Colorado in Mexico also is residence for 

a number of farmworkers who cross daily to labor in the Yuma fields. 

Yuma County is one of the Arizona counties with a high proportion of 

individuals of Mexican background (approximately 40 per cent). As mentioned before, 

in other border states, such as Texas, there are numerous border counties characterized 

by lower incomes than the central areas of the border states. The pattern applies to 

Yuma County, and it is especially evident when smaller communities are considered. 

As mentioned in this chapter, low income and high seasonal unemployment are 

characteristic of Somerton and San Luis. This pattern might even be true for smaller 
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communities in the county, such as Gadsden. The high unemployment rates are the 

result of the tremendous impact that the agricultural industry has in this area. 

In addition to the employment problem, there are growing health concerns in 

a county where the elderly portion of the population competes and is expected to 

continue to compete for health dollars and services with a growing young population. 

First, as stressed earlier in this chapter, the population composition of Yuma city and 

the community of Somerton is moving toward a broader base of elderly residents, 

while the growing community of San Luis continues to add to its young population 

base, as migrant farmworkers and their families settle in the area. Second, among the 

leading causes of death in the county, diabetes ranks number seven. Given the high 

proportion of individuals of Mexican background in the county, it is likely that diabetes 

and other metabolic diseases will emerge as an even greater problem in the county, if 

the knowledge accumulated through diabetes research among U.S. Mexicans is 

applicable in this area of the country. Third, the overall socio-economic status and the 

employment situation of the residents of Yuma County communities such as Somerton 

and San Luis points to a demand for social and government sponsorship of health 

services, especially AHCCCS, Medicare, and disability benefits, that is likely to 

increase in the future. Therefore, it is critical to assess the prevalence of diabetes and 

other health problems in this area of Arizona. This study seeks to initiate the process 

of documentation that is needed to understand what appears to be a health issue of 

mayor significance in the short- and long-term future of this area. The emphasis of the 
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study focuses on the Somerton-San Luis area of Southwestern Arizona, close to the 

border with Sonora, Mexico. 
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This chapter provides a description of the methodology used during the 

fieldwork and the analyses of the data. The chapter is divided into three major 

sections, methods, data analysis, and study limitations. The methods section is further 

subdivided into two subsections, sampling and data collection, which includes a 

description of the methods and techniques used in the field, the interview protocols, 

and the ethnographic observations. 

A. Methods 

The fieldwork was conducted in the area of Yuma County, Arizona, during 

three periods: summer (May to July 1990); fall (October to November 1990), and 

winter (February 1991). Follow-up interviews were maintained through telephonic 

communication from May 1990 to December 1991. 

The area selected for the study is comprised of three population centers in 

Southwestern Yuma County, Arizona: Somerton, Gadsden, and San Luis. These 

communities are characterized by their high percentage of individuals of Mexican 

background. The communities selected are not farther than 13 miles from the 

international border area and the Mexican community of San Luis Rio Colorado, 
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Sonora. They are located in the agricultural area of the Yuma Valley where winter 

crops (citrus, melons, hay, and cotton) are the most important crops grown in the area. 

This is a household study, and selection criteria required that at least one adult 

in the household was older than 35 years of age. This age cut-off is important because 

most often NIDDM manifests after age 40 (ADA, 1990), and in some Amerindian 

populations it can manifest as early as 35 (Bennett, et al., 1976). 

a. Sampling 

A random sample was drawn from files contained at the clinic in Somerton, 

which serves the three aforementioned population centers and peripheral areas. The 

record selection was set at every twentieth file, and a total number of 253 patient 

names were obtained by clinic staff. People with addresses in the city of Yuma or in 

the state of California were not included as prospective subjects, reducing the list of 

patient names to 205. The information provided by the clinic included name, mailing 

address, home address and telephone number (home phone number or a number to 

leave messages), when available, of each of the individuals selected. The prospective 

subjects included past and present clients of the clinic. Since high rejection and attrition 

was expected, it was estimated that at least 150 individuals had to be approached to 

obtain a diverse sample. 

The first contact with prospective subjects was initiated during May 1990. The 

letters of introduction to the study, in English and Spanish, are shown in Appendices 
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C and D. These letters were sent to all prospective subjects. The letters were mailed 

by the clinic accompanied by a letter signed by the clinic's Executive Director. This 

letter is shown in Appendix B. 

The letters were followed by telephone calls and/or home visits to further 

explain the purpose of the study and to answer questions regarding participation, 

requirements, and other issues. Participation was voluntary. The length of the initial 

telephone conversations or visits varied according to the time available to the 

prospective subject and the interest developed after the description of the study. In 

general, telephone contacts were productive and a registry of responses was kept 

throughout the duration of the study. 

Mail in the Somerton-Gadsden-San Luis area is delivered to post office boxes 

in the three local post offices and the two housing projects of the area, E! Pueblo and 

Valley Vista. Therefore, when telephone number and address were not available from 

clinic records, a telephone response to the clinic or to the researcher was expected to 

originate from the subject. If there was no response, no further attempts were made 

to locate these persons. However, when a telephone number was not available but an 

address was recorded, attempts were made to locate these individuals at home. When 

there was only a telephone number available, attempts were made to locate the person 

by phone. If this was not successful but an address could be obtained through 

telephone contacts with other persons, home visits were attempted. Finally, if both 

telephone number and address were available, the individuals were approached by 
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phone or in person. These strategies were used during the summer and fall fieldwork 

sessions. 

A total of 205 sets of letters were mailed by the clinic. Five letters were 

returned by the post-office as the addressees were unknown. Twenty-four prospective 

subjects had no phone and no address recorded in clinic records. None of these 

subjects were located during the length of the study period; only one of these letters 

was returned by the post office. 

Information on post office box and telephone numbers was available for 42 

individuals. Twelve of these agreed to participate. Eight persons were reached at 

home, but no appointment could be scheduled during the summer or fall. One subject 

declined participation due to lack of spare time, but kept an hour long conversation on 

the phone with the researcher. Three individuals followed la corrida during the 

summer, and could not be reached in either summer or fall. Eighteen of the phone 

numbers were wrong, disconnected, or were not answered; thus, none of these 

individuals were located. 

Post office box number and address were available for 39 individuals. Two of 

these were reached at home and agreed to participate in the study. Two letters were 

returned by the post office. One person lived in San Luis Rio Colorado and could not 

be reached. Nine of the addresses were wrong. A total of 34 individuals could not be 

reached. 

.-----------------------------------------
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Full information, address and telephone number, was available for 100 

individuals. Thirty-five of them agreed to participate in the study. Several factors 

prevented the recruitment of other individuals. Thirty-four persons could not be 

reached at home (23 records had wrong telephone numbers or addresses). Three 

individuals resided outside Yuma County. One person died three days after the study 

began. Five persons refused to participate after receiving the information on the study; 

however, one of them kept a telephone conversation with the researcher for 45 

minutes, and another one maintained a 2-hour in-person conversation with the 

researcher. Nineteen individuals were reached at home but an appointment could not 

be scheduled during the summer or fall sessions. One person agreed to participate, but 

declined after a daughter was diagnosed with hepatitis. Two letters were returned by 

the post office. 

An additional eight individuals were incorporated into the sample. They were 

approached when the prospective subject could not be located or found at the address 

obtained through the clinic. Present residents of the particular home or neighbors were 

invited to participate in the study; they were given letters of introduction, and a brief 

description of the study's protocol. 

Ten individuals were not in town during the summer because they followed la 

corrida; eight went to California and one went to Colorado. One of the individuals and 

his family agreed to participate in the study before they left for California; two other 

individuals and their families were incorporated into the sample during the fall. 
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Overall, 57 households agreed to participate in the study and signed the consent 

form (see Appendices E and F). Forty-eight households were enrolled in the study 

during the summer session and nine during the fall. By the fall 1990, more households 

were willing to participate, but scheduling problems prevented their incorporation into 

the sample. Although the first page of the consent form says that it is a study of 

agricultural workers and their families, not all participating subjects were agricultural 

workers. No effort was made to select only agricultural workers for the study. The 

subjects were verbally informed of the different components of the protocol: body 

composition, blood glucose measurements, genealogy, family and medical histories, 

household socioeconomic situation, work history, and household dietary patterns. 

Weekend appointments occurred infrequently during the summer session. For 

this reason, Saturdays and Sundays were used to make contacts whether by phone or 

in person. In the fall and winter sessions, afternoons and weekends were the most 

convenient interview times for the household members. Mornings and early afternoons 

were used by the researcher to visit the fields, to visit local institutions, and to 

interview non-working individuals. 

h. Data Collection 

This section is divided into four subsections that detail the methods and 

techniques used in the study, describe the interview protocol, and highlight the nature 

of the ethnographic observations. 

---------
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1. Methods 

The study was designed to cover three important areas. The first area covered 

demographic, biological, and health issues. Anthropometric measurements were used 

to assess body composition, blood pressure and blood glucose were tested, and 

demographic data and brief health histories were compiled for each household. The 

second area related to household dynamics and socioeconomic conditions. Standard 

household, educational and economic information was sought in each household 

through the use of questionnaires. Labor and migration histories, activity patterns, 

social and economic aspects of the individual's life, and household interactions were 

thought to be issues of critical importance. The third area covered issues related to 

dietary patterns and habits. Unstructured interviews with the primary food preparer 

of the household were sought to learn about household dietary patterns. In addition, 

a 24-hour dietary recall preceded or followed the random capillary glucose test given 

that blood glucose levels may vary according to timing, quality and quantity of foods 

eaten previous to the assessment. According to Szathmary (1989), even oral glucose 

tolerance tests can be misleading if data on dietary intake and activity levels in the days 

preceding the test are not obtain from the subjects. 

It should be noted that the use of recalls present certain constraints mainly due 

to the non-randomness of episode telling by the interviewees. However, this is also an 

asset because such selectivity could provide insights into the priorities set by 

individuals or households in the determination of foods consumed. 
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2. Technigues 

Data collected during the course of the study include body composition, history 

of health problems, household composition, socioeconomic information, work, dietary 

patterns, and other behaviors. The instruments used for this purpose are shown in 

Appendices G, J, K and L. Anthropometric measurements and capillary blood glucose 

testing were performed during each of the visits, when possible, and recall of foods 

eaten previous to the finger prick was elicited each time. The American Diabetes 

Association (ADA: 1990) checklist, shown in Appendix H, and the Knowledge, 

Attitudes and Behavior (KAB) questionnaire of the San Antonio Heart Study (Stern, 

et al., 1982), shown in Appendix I, were used in the study. Ethnographic observations 

were made, and interviews were conducted to learn details relating to migration and 

work histories, individual and household dietary habits, and household dynamics. The 

interviews were tape recorded with the subject's permission. Subsequent visits and 

phone follow-ups were used to supplement or confirm information on issues, such as 

health care, work situation, and household changes. 

The anthropometry form used for data collection is presented in Appendix M. 

Measurements were made on the subjects' left side whenever possible. All 

measurements, with the exception of some blood pressures, were taken by the same 

researcher throughout the course of the study. The anthropometric measurements were 

performed following the techniques suggested by Weiner and Lourie (1969). Height, 

sitting height, biacromial diameter, biiliocrystal diameter, upper arm length, total arm 
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length, wrist breadth, bicondylar femur breadth and tibiale height were measured to 

the nearest millimeter using an anthropometer. A metric cloth tape was used to 

measure upper arm, waist, and calf circumferences to the nearest millimeter. 

A deviation from Weiner and Lourie (1969) for height measurement had to be 

made since a single researcher performed the anthropometry. The anthropometer was 

placed parallel to a wall on leveled surface. Another deviation was made in the 

measurement of sitting height and bicondylar femur since the appropriate table was not 

always available for use in the households sampled. 

A Lange skinfold caliper was used to measure eight skinfolds, triceps, biceps, 

forearm, subscapular, midaxillary, suprailiac, anterior thigh, and lateral calf. 

Measurements were made to the nearest millimeter, and two readings were taken at 

each site. 

Weight was measured by using a portable Health-o-meter scale (model 

134HTKG) in kilograms. The scale was placed on a hard, leveled surface, when 

possible, and zeroed at every measurement. Subjects were weighed barefoot and in 

light clothing. 

Resting blood pressure was taken while the subject was sitting, after at least 

five minutes in this resting position. An aneroid sphygmomanometer and a stethoscope 

were used. First (onset of sound) and fourth (muffling of sound) Korotkoff phases were 

recorded. 

- -- -------- - --- - ----
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Random capillary blood glucose was measured using an Accu-chek 11m 

glucometer (cat. no. 796, Boehringer Mannheim) calibrated daily, using glucose 

control solutions (cat. no. 00550, Boehringer Mannheim, BM) for Accu-chek 11m 

monitor. The reactive tests strips used were Chemstrip bG (cat. no. 00502, BM) for 

Accu-chek 11m monitor. Blood was drawn using a disinfected automatic Soft Touch TM 

lancet device (cat. no. 00580, BM) with a sterile disposable lancet for each subject. 

A new set of disposable gloves was used by the researcher with each subject. The 

subjects were asked to wash their hands with soap and water before the test, and the 

finger to be pricked was disinfected with an alcohol swab. Another swab was used to 

clean the pricked area. All blood contaminated materials were disposed of according 

to the guidelines established by the Centers for Disease Control (Centers for Disease 

Control, 1987; U.S. Department of Health and Human Services, 1988) to prevent HIV 

and hepatitis B virus infection. 

Although fasting blood glucose and oral glucose tolerance tests (OGTT) are the 

most reliable tests used in the diagnosis of diabetes, random capillary blood glucose 

can be used for individual glucose monitoring, and for screenings, although they are 

not recommended for use in epidemiological studies due to the high proportion of 

measurements that fall within the "uncertain" category, 100-220 mg/dl (WHO, 1985). 

Random capillary blood glucose levels can be 10 to 15 per cent lower than serum or 

plasma glucose (Weiss, et al. 1989). However, random capillary blood glucose testing 

is a better tool than the sole use of self-identification in which undiagnosed diabetic 
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individuals could be categorized as non-diabetics. As a screening tool, random 

capillary measurements are less expensive than the use of OGrr tests. Random 

capillary measurements have other benefits. They are easily done, they are fast, the 

equipment can be easily transported in the field, and the test is readily acceptable to 

subjects (see Weiss, et al., 1989). Similar to blood pressure measurements, the blood 

glucose test readings can be provided to the subject in a couple of minutes, which is 

of interest to some individuals. For the purpose of this study, subjects with random 

capillary blood glucose levels exceeding 140 mg/dl in more than two occasions during 

the same week were given an appointment at the clinic where were they underwent an 

OGIT and were assessed by a physician. Thus, for suspected diabetics, diabetes 

diagnosis during the screening period was carried out by a physician after OGIT and 

patient evaluation at the Somerton clinic. 

Appendix I shows the KAB questionnaire of the San Antonio Heart Study 

(Stem, et al., 1982). It was translated into Spanish and incorporated into the first 

research instrument. An ADA (1990) checklist was adapted, translated into Spanish 

and also incorporated into the first research instrument. This checklist is shown in 

Appendix H. 

Appendix G shows the first research instrument, questionnaire number one. The 

first three pages of the questionnaire were administered at the beginning of the 

interview, screening form, ADA risk factors checklist, and demographics. This was 

followed by the anthropometric measurements and blood glucose test. The 
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administration of the questionnaire resumed after the anthropometry was completed. 

Information of individual and household nature was sought, including, socioeconomic 

information, residence and migration history, genealogy, health history, family history, 

dietary practices, and behavioral issues. 

Appendices J, K, L show the second, third and fourth instruments which were 

administered during subsequent visits, usually accompanied by an anthropometric 

assessment that usually included weight, blood pressure, some skinfold measurements, 

and testing of blood glucose of the individuals present in the household at the time of 

the visit. The instruments were created to collect data on the use of health services and 

costs, health practices, food purchasing practices, and work issues. 

Although there are problems with 24-hour dietary recalls, they were sought in 

order to assess the variability in quality, quantity, and timing of food eaten individually 

and among household members. The question of seasonal variability in food 

consumption was considered important due to changes in local food product 

availability, individual daily activity, and temperature variation in the area, for 

example, to assess which types of liquid products are used during the hot summer 

months versus those used in the cooler winter months. 

3. Interviews 

Most formal interviews were conducted in Spanish. Interviews at three 

households required the use of both English and Spanish during the visit since two of 
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the females and one of the males of these households were more fluent in English than 

in Spanish, although these individuals' knowledge of Spanish was extensive since they 

communicated with their spouses in Spanish. 

The number of interviews conducted per household varied by household. The 

first interviews were obtained through telephone contacts or visits in person, especially 

if there were no telephone numbers on record. All telephone calls were made by the 

same researcher and all, except for four, were conducted in Spanish. 

The first visit to the household was used to introduce the study. Questions 

presented by household members were answered at length. All interested individuals 

living in the household during the visits were invited to participate in the study. The 

length of the first visit varied from 45 minutes to two hours. In a few instances the 

first interview was also used to initiate the protocol. 

The first instrument (Appendix G) was usually administered during the second 

household visit. The data collection at the households varied according to the 

circumstances present at the time. Subjects were interviewed regarding their knowledge 

of diabetes, family history of diabetes, and other personal information. After a period 

of 10 to 20 minutes, while the subject remained seated, blood pressure and blood 

glucose readings were obtained. Following these, the administration of the 

anthropometry section of the instrument (Appendix M) was performed. 

The number of family members present in the household at the time of the 

interview and the number of researchers determined the dynamics of the visit. In the 

-- --------------------
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summer of 1990, two or three researchers were present in 32 of the households; one 

researcher interviewed, while another performed· the anthropometric measurements, 

and the third one observed the household dynamics. Through the fall and winter 

sessions one researcher conducted all household visits. 

Appendix J contains the second instrument used in the study. This instrument 

was generally administered during the third or fourth visits. The third and fourth 

instruments, shown in Appendices K and L respectively, were administered during the 

fourth or fifth visits. Random glucose measurement was requested of adults at every 

visit, but it was not always obtained from all participating adults in the household. 

The daily number of household visits was determined by several factors, such 

as time available to household members and researchers, number of people in the 

household, individual's willingness to participate in the study, willingness to describe 

life and work experiences, and the need to complete the protocol. Scheduling of 

interviews was set by the researcher at every two hours in order to maintain the 

dynamic nature of the interview and restrict further disruption of household activities. 

The lengthiest interviews took three and a half hours and five hours, and occurred 

during a late afternoon and during a weekend. The shortest interviews lasted 45 

minutes. Each household selected the interview time, but in a few cases the interviews 

had to be rescheduled or canceled, due to unexpected events. 

The interviews were tape recorded with permission of the subjects, except for 

three households in which permission to tape was denied. Four males were careful in 
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their statements because they were self-conscious of the recorder and stressed to their 

wives the importance of not giving sensitive information when the females tried to 

express their views. The kind of information being scrutinized by the husbands was on 

doctors, the clinic, and clinical procedures. This probably relates to the initial 

perception that the researcher was a clinic representative, given that the clinic made 

the introduction of the researcher to the community. This perception was corrected in 

subsequent household visits. As contacts became common between the families and the 

researcher, whether by phone or in person, people provided sensitive information, such 

as income, immigration status of family members, and work and family problems. 

An effort was made to measure any and all people present in the household at 

the time of interview, even if they were only visiting. Some individuals encouraged 

other family members to participate. The most initial reluctance was toward the 

glucose test which was thought to be painful given people's previous experiences with 

lancets. Pain was minimized by the use of the Soft TouchTM device, and this seemed 

to increase cooperation during subsequent visits. Callouses on the hands of some men 

made it difficult to get a finger prick, and several attempts had to be made to get a 

drop of blood. People were surprised at the risk-reducing measures used to take the 

blood and the handling waste material. They followed the instructions even though, in 

some cases, they "did not think" they could be at risk. 

In 22 households both spouses participated in the study; in 26 households all 

the family members were measured at least one time; in three households the males 
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did not want to participate in the study but asked their wives to collaborate if they so 

desired, and in some instances the wives almost forced their spouses to participate. On 

one occasion it was the wife who did not want to participate. Most children left the 

room before they could be measured for several reasons. The reason they left varied; 

they went to play with friends and neighbors, to go to a game, to hide in their rooms, 

or to leave the house. 

4. Ethno&raphic Observations 

Observations and interaction within the communities occurred in different 

forms. The interaction took place at health fairs, parties, town festivities, at the clinic, 

at church, at a car wash, and in the different businesses in town, especially in 

Somerton. San Luis is a smaller town in terms of population, but there is more activity 

because it is the border port. Interest in the study grew among community members 

as individuals learned that weight, blood pressure, and random blood glucose 

measurements were conducted at no cost in the privacy of the family's home. There 

was also interest among some individuals in having cholesterol tests done, but the 

equipment for such testing was not available for the study. Certain participants 

suggested visits to other households, to benefit other individuals with a free glucose 

test, weight or blood pressure measurements. Different individuals thought of the 

researchers as nurses or medical doctors, given the nature of the protocol. Although 
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the researchers introduced themselves as anthropologists, the concept of 

anthropological work was equated by some subjects to nursing or medical work. 

Other areas of observation were the workfields in the Yuma Valley. Informal 

interviews were conducted in such places as the fields during breaks, the gathering 

places for car pooling, and at gas stations. Some of the study participants were 

observed at the fields working during different periods of the harvest season. The 

process of lettuce and broccoli growing and harvesting was followed during the study, 

as well as the harvesting of citrus, the preparation of the land for planting, and some 

of the stages of cauliflower, melon, watermelon, cotton, and hay harvesting. These 

observations were performed in order to understand the range of processes involved 

in job procurement and maintenance, work shifts, job tasks, work conditions, 

exposures, and demands, among the many factors involved in the execution of farm 

labor. Also, records were kept on daily temperatures in the area during portions of the 

study. 

B. Data Analysis 

Due to the nature of the study, the analyses used varied by the type and the 

detail of the data, given that quantitative and qualitative data were collected throughout 

the study period. Thus the data were divided into two major groups; one was used to 

perform statistical analyses, and the other was used for the ethnographic section. 
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In lieu of the lack of guidelines for trigger values of capillary random glucose 

levels, Weiss and co-workers (1989) recommend trigger values of ~ 120 mg/dl, given 

that capillary glucose is 10 to 15 per cent lower than plasma glucose. However, in this 

study capillary glucose values greater than 140 mg/dl in two close consecutive sessions 

were considered suggestive of a problem when individuals reported a negative history 

of diabetes. For the purpose of the analysis, individuals taking oral hypoglycemic 

medication and insulin were considered diabetics. In addition, individuals diagnosed 

as diabetics after clinical administration of an OGrr during the course of the study 

were also categorized as diabetic for purposes of analysis. Individuals who self

identified as diabetic and followed a dietary regime were also considered diabetics in 

the analysis, since they had previously used hypoglycemic agents and currently had 

their diabetes controlled. Furthermore, the decision to use self-identification as 

indicative of diabetes was made due to continued high blood glucose levels (> 140 

mg/dl) presented by these individuals during the length or part of the study period. 

In order to test for various indices of adiposity several measurements were 

manipulated to create the following variables: 

1) BMI = Body mass index, which is the product of weight in kilograms over height 

squared in meters; 

2) PDW = Percent desirable weight, which is the product of BMI multiplied by 4.76 

for females, and by 4.39 for males; 
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3) Upper-to-Iower fat ratio 1 = subscapular skinfold in millimeters over calf skinfold 

in millimeters; 

4) Upper-to-Iower fat ratio 2 = triceps skinfold in millimeters over thigh skinfold in 

millimeters; 

5) Upper-to-Iower fat ratio 3 = subscapular skinfold in millimeters over thigh skinfold 

in millimeters; 

6) Centrality index = subscapular skinfold in millimeters over triceps skinfold in 

millimeters 

(National Diabetes Data Group, 1979; Kissebah and Peiris, 1989; Haffner, et al., 

1991). 

The statistical tests used in the study included descriptive statistics, correlations, 

t-tests, chi-square, and regressions. The statistical analyses were performed using the 

Minitab computer package, release 7.1 (Minitab, Inc). 

C. Research Limitations 

The first and major constraint of the study was financial. This limited the 

sample size. The second constraint was time. Ethnographic observations require time 

and recurrent visits to the households, the fields, and the community. The third 

constraint was directly related to missing data. Although attempts were made to 

measure all subjects, and to collect missing information during subsequent visits, these 

attempts were not always productive. Among the most important factors that interfered 
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with the completion of the protocols were work schedules of some household members, 

and migration north or south of some or all household members since most of the 

households interviewed were influenced by the agricultural industry. The impact of the 

missing data constraint is reflected in the deletion of certain variables for the statistical 

analysis due to 'n=x' size. 

Despite these constraints, efforts were made to compensate the lack of certain 

elements in the study with the depth and insight of ethnographic observations. The 

following chapter provides the context within which the statistical analysis should be 

ultimately weighed and interpreted. 
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In order to understand the circumstances under which diabetes develops and the 

factors that influence it to evolve, it is necessary to explore further the environment 

in which the population lives. The purpose of this chapter is to provide an in-depth 

view of community life, work related issues, and household dynamics of the sampled 

population and of the study area. The background material provided here presents an 

overview of the dynamic nature of life in the area and of the overall environment, 

including its social, economic, natural, and political aspects. This is necessary in order 

to assess the results of the statistical analyses within the context in which they occur. 

Among the topics discussed in this chapter are aspects of community life, the nature 

of agricultural work as performed by the farmworkers in the area; issues on health 

services and access, and certain aspects of household life. The last two sections of the 

chapter provide a description of dietary patterns of the households studied, and aspects 

of individual and household life as they are affected by seasonality. 

A. Community Life 

The communities of Somerton, San Luis, and Gadsden have most of the 

fundamental public services such as potable water, sewage, electricity, and telephone 
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service. Most of the streets in Somerton and San Luis are paved, while in Gadsden and 

surrounding residential communities streets generally are not paved. Other services in 

the study area include post office, grocery stores and banks, two bakeries, clothing 

stores, video rental stores, legal services offices, and small restaurants and eating 

places, as well as various small businesses and government offices. Gadsden has a few 

small businesses near the post office. 

The restaurants in Somerton serve food such as beef and chicken tacos, ~ 

(stews) with vegetables and chicken or beef meat, beans, tortillas, tostadas, and burros. 

San Luis also has a fast food establishment that serves hamburgers, milk shakes, and 

other commonly American-identified fast food items. In Somerton the eating 

establishments are usually full during lunch time. They cater to the clinic staff, the 

employees of city and local businesses, some farmworkers, and an occasional tourist. 

Telephone service is available to all communities. All of the households in the 

study, except for three, have telephone service. This service is sometimes interrupted 

by the families during portions of the year due to financial constraints or during the 

migration period. Another service that households in the area have is cable TV, which 

costs $19 a month (1991 figure). A few households have roof antennas and even fewer 

own a satellite dish. Among the sampled households the most viewed TV stations were 

based in Mexico or a U.S. based Spanish-language TV station, UNIVISION. Children, 

however, were often seen watching English language cartoons or movies. Adults were 

interested mainly in news, especially· during the Persian Gulf conflict. 
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The only public transportation in the area is a bus that travels twice a day from 

Yuma-San Luis-Yuma. Walking is the most common mode of transportation, especially 

for children who run errands to the grocery store or the bakery, or to get the mail at 

the post office. Most households own a car which is used mainly by the working 

member(s) of the family. In households in which there is only one car the mobility of 

family members who stay at home is limited. However, in case of emergency a car 

ride is readily available from neighbors, friends, or relatives living in the area. The 

lack of public transportation was identified by the Somerton clinic as an important 

barrier to health care (Valley Health Center, 1991). It prevents people such as the 

elderly and mothers with young children from participating in health-related activities 

conducted at the clinic, the other communities, or in the city of Yuma. These activities 

are usually health fairs, health screenings, diabetes meetings, and nutrition classes. 

Somerton and San Luis each have three major grocery stores. All are located 

along Highway 95. The grocery stores have a constant flow of customers, but peak 

business hours are at noon, and from 3:00 to about 5:00 in the afternoon, when 

workers buy items during lunch time and after work. The company or the contractor 

buses usually stop at the stores to allow farmworkers to buy food or drink items. Men 

were seen buying beer more frequently than women. According to some informants, 

it is customary to buy a six-pack of beer and split it among friends or relatives on the 

way back home from work. Tradition also calls for the group to buy a six-pack of 

sodas or beers by the group for the bus driver. 
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Visits to grocery stores in Somerton revealed that prices for processed articles 

at these stores are higher than at stores in the city of Yuma. Stores in Some~on did 

not often carry low fat items such as skim milk and low fat cheese, and had only a few 

low sugar items such as whole grain and high fiber breakfast cereals. However, a wide 

selection of beer brands was available, ranging from low priced brands to imported 

Japanese and Mexican beers. The size of the EI Sol supermarket in San Luis is about 

three times that of the EI Sol store in Somerton. This could be the result of high 

business in the San Luis area, where many Mexican nationals cross from San Luis Rio 

Colorado for grocery shopping. 

There is increased activity along the San Luis border area between 3:30 and 

5:00 in the afternoon, when people return from work and cross over from the U.S. 

back to the Mexican side. Inspection is usually lax at the Mexican border port, whether 

entering the country by foot or by car. However, pedestrians crossing into the U.S. 

have to present their papers to border guards, and their packages, purses and bags 

usually are inspected. The inspection can be either lax or thorough, examining each 

item brought into the country, even wallet contents. Sometimes cars are also 

thoroughly inspected. Drivers first are asked nationality and then asked about the 

purpose of their trip and what items they are bringing back into the U.S. There are 

restrictions as to the type of items and their quantity that can be brought into the U.S. 

duty-free. 
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There is a continuous border crossing for shopping purposes. People residing 

in Mexico come to the U.S. to buy groceries, personal, household, and other items, 

while people from the U.S. side cross into Mexico to buy cereal, coffee, sugar, 

cookies, certain vegetables and fruits, household supplies, medicines, soft drinks, and 

tortillas. Stores on the U.S. side have shopping carts that can be left just before 

crossing the garita (Mexican border port). Few American residents cross the U.S. 

border by foot with groceries from Mexico; most of them cross by car or pick-up 

truck. Automobile lines to cross the border always appear to be longer on the Mexican 

side than on the American side, especially on weekends and early in the morning 

during the agricultural season. Pedestrian lines during the day are usually longer going 

into Mexico. 

Some of the agricultural workers residing in Mexico often cross the border with 

grocery items purchased at the San Luis stores as they return from work. Some are 

met at the border port by family members who have made purchases on the U.S. side. 

American tourists return to the U.S. with handicrafts, liquor, and other items. These 

tourists usually cross the border by foot, leaving their cars or RVs in San Luis parking 

lots located one to two blocks away from the border ports. One of the major concerns 

to U.S. automobile owners is that their car insurance coverage may not extend beyond 

the international border. 

In addition to the buses that transport farm workers to and from the fields, 

school buses are also seen travelling along the main area roads and highway. Gadsden 
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young children are bused to Somerton to attend the Head Start program at the Migrant 

Head Start Center. Elementary school age children in Gadsden are bused to San Luis 

to attend school. Middle school youngsters from San Luis are bused to Gadsden middle 

school; high school students from San Luis, Gadsden, and Somerton are bused to 

Yuma high schools. 

High day-time temperatures during the summer months curb outside recreational 

activities. Day temperatures during the summer fieldwork session ranged from the 

95°P to 121°P. The elderly seek the refuge from the oppressive summer temperatures 

by gathering at the senior center which is open from 10:30 A.M. to 12 noon. Some 

of the elderly walk to the center, stopping by the post office to check their mail boxes 

on the way; others drive or ride with friends. In the senior center they drink coffee, 

play dominoes, chat, and/or crochet before lunch is served at 11 :30 A.M. Lunch costs 

$1.50 (1990 figure). 

Most of the families spend their days at home, cleaning, watching TV, visiting, 

or cooking. Occasionally they visit relatives or friends on the U.S. or the Mexican side 

for the day or shop in San Luis Rio Colorado or local grocery stores. During the 

weekends residents of these communities find recreation in swimming along the banks 

of the Colorado River (on the U.S. side) or going to the beach at EI Golfo, Mexico; 

however, visiting relatives in the area is a very important weekend activity. 

Yuma, Somerton, and San Luis have a number of little league baseball teams. 

The games take place after 5:00 in the afternoon and continue until about 8:00 or 9:00 
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at night during the summer months. There are girls' softball teams, and occasionally 

there are also parents' softball teams. Somerton has a swimming pool. In the summer 

of 1990, the Somerton swimming pool opened late, during the first week of July, due 

to lack of city funds. Days after it opened, children and adolescents attended regularly. 

It was observed that children often do not play outside their homes during the 

summer months; however, groups of boys or girls are seen walking on the street 

occasionally. These patterns of activity change during other seasons of the year 

especially when school is in session. Most of the children who attend Somerton schools 

walk home at the end of the school day. Most of the San Luis children ride school 

buses home. This is probably necessary due to the location of the San Luis elementary 

school, the heavy traffic in the area, and the distribution of the residential subdivisions 

of this community. 

Parties and family gatherings are weekend occurrences. Ouinceafiera (young 

female debutante) celebrations, weddings, and other family festivities are events that 

demand economic resources. According to informants, there is a growing custom of 

selecting people who would pay for portions of the expenses of the event, whether by 

paying for the reception hall, the church, the dress, the music, or other necessary 

expenses. These individuals are called padrinos (godparents). The celebrations can take 

place on either side of the border, the selection seems to be dictated by the amount of 

economic resources pulled by the individuals involved. During the fieldwork session, 

of the four events celebrated by households in the sample, one took place in Yuma and 
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three took place in San Luis Rio Colorado. Larger community activities in which 

residents participate involve community gatherings during Cinco de Mayo, Halloween, 

Fourth of July, and other holidays. 

B. Employment 

Most of the jobs in the area are within the agricultural industry, although there 

are other sources of jobs in the city of Yuma. The issues discussed in this section 

concentrate on the importance of the agricultural industry to the individuals, their 

households and their communities, because most of the residents of the Somerton-San 

Luis area are or have been involved in local agricultural activities. 

a. Work Search 

As the beginning of the agricultural season approaches, migrant workers and 

their families arrive in the Yuma area in search for work. At the same time, seasonal 

workers begin preparations for work in the fields. The foreman (mayordomo or 

mayordoma) has to form a cuadrilla or working group which varies in size according 

to the work tasks that have to be performed by the group in the fields. In some cases, 

the individuals call or are called by a foreman with whom they have worked during 

previous seasons. Most of the foremen in the area have Mexican roots and are usually 

Spanish speakers. Informants complained that rank leads some foremen to become 

despotic and demanding of the farmworkers. To some informants these people achieved 
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the position of foreman because they represent the interests of the company at the 

expense of their co-workers. This is an attitude that seems to have no generational 

boundaries. 

Another way of finding work in the fields is by networking with relatives, 

friends, or acquaintances. As one individual finds a niche in a cuadrilla, he or she will 

suggest to the foreman names of people known to be looking for work; or, he or she 

will inform other people of the opportunities after learning about them. This method 

does not guarantee a job to friends or relatives but increases their opportunity by 

learning early about those openings. There is competition for the jobs; thus, many 

individuals will talk to the foreman in order to obtain those jobs. The place where the 

foreman and his/her cuadrilla gather to go to work on a given day is also a place 

where potential workers can come to talk to the foreman. For those who do not learn 

early about possible work, coming to these gathering places provides the opportunity 

to explore possibilities for employment. 

According to informants, one of the major local companies in the area 

employed 10 foremen, 8 cuadrillas, and a number of supervisors, during the 1990-1991 

season. A survey oflocal contractors (contratistas) during the winter 1991 revealed that 

at least three of them had between 8 and 10 cuadrillas working in the fields. One 

contractor had 10 lettuce cuadrillas, and 3 cauliflower cuadrillas; another had 6 lettuce 

cuadrillas, and 2 weeding cuadrillas. Most of the cuadrilla foremen were Spanish 
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speakers, usually of Mexican origin. Among the company supervisors, both individuals 

of Mexican-origin and of non-Mexican origin held these jobs. 

The element of distance also influences the search for work opportunities. 

Fields are planted, weeded and harvested at different times throughout the entire 

valley. Certain fields are harvested earlier than others, even if the same crop is planted 

in them. The work fields may be located one to two hours away from the Somerton

San Luis area, and the farmworkers have to decide if it is cost-efficient to work there, 

or if it would be in their benefit to perform other kinds of work within a closer radius. 

An element involved in this decision is the portion of wages lost to transportation, 

whether the person drives his/her own vehicle or pays someone for the transportation. 

Informants reported an estimated cost of $5 dollars per round-trip ride to fields on the 

Eastern portion of Yuma county, one and one-half to two hours away from the 

Somerton-San Luis area. Added indirect costs are travelling time and lost sleep time. 

The cost of transportation is nil when the company or the contractor provide it. 

b. Work in the Fields 

Although a cuadrilla remains a team as long as there is work, it usually does 

not last through the entire season. People lose their jobs at varying rates. This means 

that a person may have a job with a company or contractor for a few months or weeks 

but find him/herself searching for another job in the middle of the season in another 

area. Different kinds of crops are cultivated in the study area during the year; they 
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include: cotton, hay grass, lettuce, citrus fruits (oranges and lemons), melons 

(cantaloupe and watermelon), cauliflower, broccoli, asparagus, and flowers. Cotton 

and hay grass are harvested by machines, while vegetables, melons, citrus fruits, and 

other crops are harvested by hand. Some crops, such as watermelon and melon, 

produce fruit or vegetables once during the season; others such as asparagus, produce 

several times during the season. Each crop has its own schedule, which is affected by 

environmental factors, among them temperature, rainfall, winds, and frost. Damage 

to a fields by frost or pest infestation requires quick harvesting or discing of fields if 

the crop has been lost. This has an effect on workload, whether as work hours lost to 

the frost or jobs lost due to destruction of a heavily infested crop. Each crop is handled 

differently. The fields for all crops are prepared using tractors, and several steps are 

involved in the preparation (plow, chissel, disc, leveling, row forming, etc.) 

Lettuce is the most important edible crop in the area. Lettuce weeding takes 

place from September to January. As workload decreases, weeders have to search for 

another source of work or join the unemployed. Harvesting of lettuce, broccoli, 

cauliflower, and other vegetables is one of the alternatives available to these 

farmworkers, although there is a certain specialization and preference in fann work, 

and some individuals perform one or two types of work. 

In the Yuma area, the harvest of lettuce takes place from December through 

March. The harvest period for lemons takes place between September and March, and 

for oranges from November to May. Melon (cantaloupe) and watermelon harvesting 
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takes place between late May and early July in the Yuma Valley. The number of 

people working during the summer season varies due to availability of harvest work 

in the Yuma and the Imperial Valley areas, from Tacna in Arizona to Blythe, 

Coachella and EI Centro in California. Other crops harvested during this season are 

grapes, potatoes and tomatoes. 

In the summer of 1990, two incidents reduced the melon and watermelon 

harvest output. One was a pest, "mosaico," that attacked watermelon. The other was 

a drop in night temperatures and a steep rise in day temperatures that burned melons 

in the fields. The fruit spoiled and the fields were disced. Some individuals took 

advantage of the opportunity to harvest some of the fruit before the discing of the 

fields. Although these melons were usually harvested for household consumption, some 

entrepreneurial individuals sold them to passing drivers. 

The work day starts early for those who work in the fields during the summer. 

Figure 5.1 shows a sample of high and low temperatures during the summer 1990. In 

order to obtain maximum advantage of cool hours work usually begins between 6:00 

and 7:00 A.M. For those who have to travel one to two hours to work, the journey 

to the work place starts as early as 4:30 A.M. Those who do not follow la corrida and 

stay in the area for the summer seek work within the perimeter of the Imperial Valley 

and Yuma Valley areas, and sometimes as far as Blythe, California. Few of the 

agricultural job holders during the summer have work benefits such as health 
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insurance, or earnings above minimum wage. Sprayers or re&adores are usually 

company employees; thus, they have health benefits and may get overtime pay. 

Both males and females are employed in the watermelon and melon fields, 

although it is more common to see male workers than female workers during this 

season. In the case of watermelon, the fruit is heavy but females can harvest because 

after being cut each watermelon is passed from one set of hands to another until it 

reaches the hands of the person loading the truck. The fruit is passed almost with a 

push, never being held at full weight. If the sequence is broken, people let the fruit 

fall, and it is usually lost. 

c. Work Tasks 

The work demanded on the body by the different types of tasks involved in 

agricultural labor varies in energy requirements, body movements, and intensity. Other 

parameters which have to be entered into the equation are factors such as age, 

individual agility and elasticity, body weight, environmental temperature and humidity, 

soil composition, and the overall health status of the person. Agricultural work is 

demanding on the body, even in this age of high technology. 

Two types of agricultural soils are present in the Yuma Valley. The sandy 

nature of the alluvial soils, sometimes coarse, makes one type of soil porous, water 

drains fast, and workers can easily walk through the fields. However, the second type 

of soil, darker in shade, when combined with water becomes sticky, or as informants 
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call it "mas chicloso" (more sticky). Walking steadily on this type of soil is hard 

because it sticks to the shoes with each step. As the farmworker walks through the 

field more and more weight accumulates on and the feet begin to feel weighted down. 

This is especially relevant when harvesting cauliflower, because the soils have to be 

kept wet. Furthermore, farmworkers in cauliflower fields use special yellow plastic 

suits due to the excess moisture in the working area, making these workers easily 

identifiable and the targets of jokes of other farmworkers. 

The amount of work that a person does in the field varies according to the job 

that he/she is assigned. A limpiador or weeder, the person who cuts excess plants and 

weeds in each row, usually does not have to bend his/her back as much as a lettuce 

cutter. The long-hoe allows the weeder to give one or two strokes to cut the seedlings. 

The cortador de Jechuga Oettuce cutter) has to work very fast and most of his/her time 

is spent with the back bent. Informants describe this as an arduous job, only surpassed 

by strawberry harvesting. 

The lettuce cuadrilla ~ tierra is usually composed of 35 workers; the 

cauliflower cutting and packing cuadrillas have between 30 and 32 workers, divided 

into smaller groups to perform the different tasks required by the process, beginning 

with the cutting of the cauliflower, through the packing, and the loading of the boxes 

onto the trucks. 
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1. Lettuce 

Harvesting of lettuce can be divided into several processes according to the type 

of distributor and product buyer. The ensalada or "salad," refers to lettuce heads that 

are cut and placed in big boxes to be shipped to restaurants for salad preparation. 

Usually a group of individuals working in a cuadrilla ~ tim:i, where no machines are 

involved, does this type of work. Iceberg lettuce is most often wrapped before it is 

packed in boxes of 24 pieces. The mixta or "mixed," refers to a combination of red, 

butter and green leaf lettuce harvesting; the china or "chinese," refers to kholorabi, 

bok choy, romaine, kale, nappa, and celery cabbage. Except for romaine and celery 

cabbage, all other china varieties were started in the area 5 to 6 years ago. Once the 

fields are prepared, the seeds are spread, and the fields are irrigated, or rather 

inundated, due to the soil's porosity. There are groups of regadores who place the 

irrigation tubes and set up the system to water the fields. Once the seedlings grow, the 

next step is weeding, followed by lettuce cutting, and finally discing of the fields. 

The fields are plowed, creating a parallel pattem of rows. Weeding takes place 

once the plants begin to grow, from October to January. The farmworkers use a long

hoe to weed out and keep plants at determined distances. The employer provides the 

long-hoes, and, in general, informants agreed that they are kept sharp. No short-hoes 

where seen in the area; and they are illegal under Arizona law. The entire cuadrilla 

starts on one side of the field and advances as a group to the other end of the field. 

Each individual takes care of weeding one row at a time, and the speed used by each 

- - ---- ._._----------------------
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individual varies. Once this group of rows is finished, the cuadrilla moves on to the 

next set of unweeded rows and start again on the side of the field, each individual 

weeding a row at a time until the other side of the field is reached. The process 

continues until the entire field has been weeded. In a regular harvesting day the lettuce 

workers pack approximately 3,500 boxes of lettuce. 

There are some individuals who by their experience and agility can weed faster 

than others, but speed does not necessarily relate to good work. A determined distance 

between plants has to be maintained for plant growth purposes. If the distance is not 

adequate, the plants will not have enough space to grow. If the distance is too wide, 

the row will eventually produce less heads of lettuce, which means less product to be 

collected and sold. The role of the foreman is to evaluate the work done by each of the 

cuadrilla members. Perhaps one of the fears of some individuals is that the foreman 

will find them to be too slow, or careless, and will eventually fire them. According to 

a foreman, a person is slow if he/she consistently stays at least one-half of a row 

behind the group. At least two of the women in the sample lost their jobs because they 

were classified as slow by their foremen. The first woman had done weeding for years. 

She had recently developed a severe pain in both knees that did not allow her to walk 

fast, slowing her at work. She was fired. The other woman had also done weeding for 

years and had worked for one of the local companies for the last four seasons. 

According to her, she had recently developed severe pain in her back and sides. This 

pain did not allow her to sleep well, and it was aggravated by the long hours of 
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walking on the job. She struggled for days to keep up with the work that had just 

started two weeks before. Her concern was that if she lost this job, she would also lose 

her work benefits, including her medical insurance. Although -she took some days off 

with the permission of the foreman and went to see a doctor, when she came back to 

work, the pain persisted, it did not allow her to work efficiently, and she had to quit. 

She eventually had surgery, a cholecystectomy which was only partially covered by her 

husband's medical insurance. She had lost her insurance when she quit her job. 

Work starts early in the morning, usually 7:00 A.M. and continues through the 

day. The cuadrilla has a lunch break usually between 11 and 12 in the morning, which 

lasts for 30 minutes. There are other breaks during the day, when the cuadrilla finishes 

work in a field and moves onto another, sometimes in the same surrounding area, 

sometimes miles away from the field that was cleared. In order to move from field to 

field, people use either their vehicles or ride the buses provided by the contractor. The 

bus driver, usually a male, may be the foreman or another member of the cuadrilla. 

Day temperatures ranged from 101°F to 80°F during October 1990. Figure 5.2 

shows a sample of high and low temperatures during that month. Due to high day 

temperatures in the area during the beginning of the work season, the work day usually 

began early at 7:00 to 8:00 A.M., to maximize use of the cool hours of the day. By 

January and February 1991, day temperatures were cooler than in previous months, 

with a low high of 61°F on January 29. Figure 5.3 presents a sample of January and 

February low and high temperatures. 

--------
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Figure 5.3 
Sample of Winter 1991 Temperatures 
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In general, the farmworkers are notified every day after work of the time the 

group will meet to go to the field the next day. A problem during the winter months 

is morning frost. When there is frost or excess water after a rain shower, work usually 

begins later in the morning. The cuadrilla sometimes has to wait for a few hours 

before conditions are right for commencing work, and these wait-hours are not paid 

work hours. Therefore, if meeting time was set at 8:00 A.M., but the frost in the field 

does not allow work until 11:00 A.M., the farm workers are not compensated for those 

three hours. When work begins late, it will continue until the task for the day is 

completed. It is not uncommon to see people working from 7:00 A.M. to 6:00 P.M. 

during the peak of the harvest season. Travel time has to be added as an indirect cost 

to work time. The time spent going to and from work can add up to four or more 

hours a day for some farmworkers. 

Lettuce harvesting is team work. If one team worker falls behind, others have 

to take over, or the person can be fired. The work in the lettuce fields can be divided 

into that done by the cuadrilla de tierra and that done by the cuadrilla working the 

maquina de lechuga (lettuce machine). People working in the cuadrilla ~ tierra usually 

cut lettuce heads and place them in carton boxes. Most of the work done by this type 

of group involves continuous bending forward, cutting the lettuce, and placing it in a 

box until the box is filled. Box after box is fllied until the field is harvested. Those 

working in the lettuce machines are usually divided into smaller groups, one composed 

of the cutters (cortadores), one composed of tapers (enteipadoras), one composed of 
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packers (empacadoras), and one composed of lifters (cargadores). The cutters have to 

open the plant, separating lettuce leaves until a firm head of lettuce can be cut. They 

continuously bend forward to cut the lettuce heads, straighten their bodies a little, and 

place the heads in plastic sheets. These heads are left on the field rows for the other 

groups of workers. Also left on the fields are the excess lettuce leaves which can be 

a hazard by creating slippery areas in the fields. 

The machine runs behind the cutters. Starting from the back of the machine, 

three groups work in sets. The tapers and the packers walk in the field; the lifters work 

on top of the machine. The tapers pick up the lettuce with the plastic from the field, 

spin it to keep air out, tighten the plastic against the lettuce, and seal it with adhesive 

tape. Then they place the lettuce on a machine band running toward the packers. From 

these bands the packers sort the lettuce heads by size and place them in the 

corresponding boxes. The most common number of heads per box is 24. The boxes 

are then lifted by the packers and placed on another band running just behind the boxes 

being filled. Once a box is filled and set on the band, the packers stretch to reach for 

new boxes on a shelf above the boxes being filled. The cargadores lift the full boxes, 

tape them, and stack them on a platform on the front part of the machine, close to the 

conductor's seat. The boxes are later lifted from the platform aiid placed on trucks that 

take them to the refrigerated warehouses in town. As mentioned before, each day the 

workers pack approximately 3,500 boxes of lettuce. 
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While moving down the set of rows, the machine is set to run on its own; 

however, the operator turns it to start a new set of rows. Although in terms of velocity 

the machine is set to run at a low mile-per-hour speed, it is fast enough to keep the 

group working at a steady pace. There are variations on the type of machine just 

described; older versions of lettuce machines are still available in the area. The 

arrangement of workers in the process varies somewhat, but it is similar to that 

described before. 

Work related accidents are not uncommon. Newcomers to the group find 

themselves under stress as they try to work at the pace of other set partners. The 

cutters use very sharp knives that are swung constantly in order to cut the lettuce 

heads, and they occasionally cut themselves. The whole team works by moving 

constantly whether stretching to reach for something, bending, lifting, or turning at 

different speeds and angles in slippery fields. This is conducive to accidents. 

While conducting a field visit during the winter 1991, an accident occurred. 

One of the lifters of a cuadrilla stepped onto a moving band to grab a box that was 

stuck at the end of the band. As he stepped on the band, his foot was caught in 

between the rods of the band and he could not pull it out. The band had to be stopped 

and several of the men had to help. His foot was eventually pulled out when one of the 

men bent the rods of the band. Work continued as soon as his foot was freed. Other 

workers continued their tasks while the rescue operation was taking place. 

- ------
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There are variations to the theme for each type of crop; some companies use 

machines, others only manpower. In general, all jobs can be done by males and 

females although there are subtle divisions of labor, as in the case of tractors which 

are usually driven by males. There are women working as mayordomas (foremen), but 

males are usually the norm; women most often work as empacadoras, enteipadoras, 

or sorteadoras (sorters) in lettuce and broccoli machines, and as sorteadoras or 

empacadoras in the citrus warehouses. 

d. Work Benefits 

Under federal regulations, Social Security tax has to be deducted from the pay 

of any farmworker who earns at least $150 in cash wages during a year, or who works 

for wages at least 20 days. The employer is responsible for submitting a record of such 

deductions and the farmworker's own contributions to the federal government. In 

addition, the employer is required to provide a W-2 form to each of the farmworkers 

by January 31 of the following year. The farmworkers are eligible for Social Security 

payments when they retire or become disabled (Wilk, 1988). 

According to child labor guidelines, the minimum legal age limit to do farm 

work is age 12, although children 10 to 11 years of age can engage in farm labor 

under special circumstances, which include permission of parents, to conduct work 

during non-school hours. They can work on small farms which in general are not 

required by law to pay children federal minimum wage. Children can also work on 
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larger farms for no more than eight weeks if permission is granted by the Labor 

Department. The Labor Department may also issue permits for children to work when 

the harvest of a crop may be in danger of causing economic disruption to the industry 

and there are no more people 12 years of age and older to do the work. Children 14 

to 15 years of age can work during non-school hours, and children 16 years of age and 

older can engage in farm labor at any time (Wilk, 1988). 

After work, farm workers are allowed to take home some of the products they 

harvest. Informants stressed that the farm worker is allowed to take home as many 

pieces of fruits or vegetables as it is possible to carry in the hands. Summer is the 

season to take fruit home, while winter is vegetable season. In the past, citrus workers 

could take up to a sack of fruit home, but in recent years they are allowed only 12 

pieces of fruit a day. Cauliflower is not as accessible to the farmworkers as other 

crops. The market price of approximately one dollar a piece, and the size of the 

cuadrillas (approximately 30 workers per group) could represent an added cost to the 

company if all workers were to take more than one head home. As for watermelon, 

the market price influences how many pieces the workers can take home, but in 

general they are allowed to take home one piece every other day. Once the fields have 

been harvested, some pieces remain due to poor quality or size. The fields are 

"opened" and the local residents can come to take from it at will, free of charge. Thus, 

providing some area residents produce at no cost. A few days after "opening," the 

tractors are brought in to shred and disc the fields. 
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Interestingly, the worn tractor disks are transformed into frying "woks" by the 

resident of the area. These frying utensils commonly are used outdoors on charcoal fire 

to fry chicken, intestines and tripe, pork, and other meat items, during weekend family 

reunions or cookouts. 

e. Health Benefits 

Unlike other U.S. states, Arizona and California require that farmworkers 

receive complete workers' compensation coverage, giving the farmworkers and other 

workers the same extent of coverage (Wilk, 1988). 

Few companies in the area hire farmworkers directly and still provide a package 

of benefits to their workers. The subjects interviewed reported that these jobs are 

becoming more difficult to obtain with every new season. One reason seems to be the 

practice of companies of using contratistas or contractors. For example, a company 

hires a contractor and pays a certain amount of money for a specific work load to be 

completed within a certain time frame. The contractor, in tum, estimates the wages to 

be paid, the number of workers needed, and how they will be organized to complete 

the assigned work. Farmworkers are paid by the hour or by the piece. Citrus harvest 

is usually paid by the piece (e.g., per box of oranges). By using contractors, the 

company does not have to provide benefits to the farmworkers since they are not hired 

by the company; the contractors usually do not provide health benefits to the 

farm workers they hire. 
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It has to be stressed that a few of the local companies have established 

contracts with physicians in San Luis Rio Colorado. According to these companies' 

guidelines, insured workers can seek medical services from practitioners as provided 

in a list issued every year (the physicians' names may vary each year). The physicians 

and the companies enter into a contract in which the company pays about $10-20 per 

consultation per individual to the physician. Usually the worker is covered at no extra 

cost, but a fee has to be paid for family members. A company may offer to pay 100 

per cent, or close to it, of the employee's health expenses if services are sought on the 

Mexican side of the border. However, if services are sought on the U.S. side, the 

company covers a small percentage of the medical expenses incurred by the worker, 

and a deductible has to be paid. Dependents' health benefits are covered by the 

company under certain conditions. 

This type of arrangement benefits the company, the workers, and the Mexican 

practitioners. Given that medical service costs are usually lower on the Mexican side, 

the company can invest less and derive more services for its workers. The worker and 

his family can interact with practitioners who are native-Spanish speakers and have 

access to health services on weekends or after-work hours. The Mexican practitioners 

can derive a continuous source of business that pays in dollars. However, there are 

drawbacks to this system such as reports of overcharges to the companies by certain 

physicians, and inferior quality of services on the Mexican side. 
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c. On Working Conditions and Workers' Rights 

The amount of calories burnt a day varies according to the conditions of the 

weather, as well as the conditions of the soil and the type of work that is being 

. performed. Dehydration is always a risk, especially during the summer months. 

Farmworkers have to work even when temperatures reach levels higher than 100°F. 

There is a practice among farmworkers of drinking Gatorade, referred to as ~, a 

Spanish word used to refer to both rehydration fluid and I. V. solutions. 

Under OSHA's 1987 federal field sanitation standards, agricultural employers 

are required to provide drinking water, toilets, and wash water for their farm workers 

(Wilk, 1988). Under Arizona law, the employer of at least five farmworkers is 

required to provide drinking water, toilets (one for every forty workers), and hand 

washing facilities, all located within one-quarter mile from the workplace (Wilk, 

1988). In the Yuma area, drinking water is provided by the contractor or the company. 

Ice water is usually provided; it is kept in big orange containers. The containers are 

placed near the tractors, the machines, or on a low stand at the beginning of a row in 

the field. During the course of the fieldwork, it was noticed that there were usually a 

few (two to three) cups on top of the orange container, and thirsty individuals used any 

of those cups. This is of some concern since viruses and bacteria could be transmitted 

among the workers who share the communal cups. 

Farmworkers reported that certain employers are not concerned with the quality 

of the drinking water they give to their workers. When the water runs out, the 
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containers are filled with water from the canals or any other close source. However, 

this was not seen during the fieldwork. Other informants recalled times in which they 

were thirsty but avoided drinking the water because it was too warm or they knew it 

was from the canal. It is common practice to wait to get a drink of water until one 

finishes working the row on the side where the water container has been placed. 

Afternoon work in the field can be hazardous in the summer and early fall, 

especially for regadores who have to flood the fields. Each row takes about 45 minutes 

to fill with water. The regadores sometimes work more than 12-hour shifts in areas 

where there is no tree shade. They move from field to field by using pick-up trucks, 

but these are usually far away and become very hot under the desert's sun. The 

workers cover themselves by wearing hats, long sleeve shirts, and kerchiefs. Water 

loss is probably high, and to this has to be added the tiredness that comes from 

working long-hour shifts. The work of a regador is probably not as demanding for 

those who work the citrus fields or for those who work the night shift. In the winter, 

however, the regadores who work at night experience the cold desert temperatures, and 

they also have to be more vigilant to freezes that can affect the citrus trees and crops. 

In most of the fields visited during the fieldwork, mobile toilets were located 

on one end of the field. These units are usually pulled by the buses that transport the 

workers to the fields. In general, it is the responsibility of the foreman or the bus 

driver to clean the toilets and the buses every day. According to informants, some 

companies and contractors require more thorough cleaning of the units than others, and 
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it is not uncommon to find dirty and fetid toilets. Regarding wash water, there were 

no visible sources of water for hand washing in the fields visited during the fieldwork. 

The toilets units are pulled forward as the workers move from one set of rows to 

another. The workers usually wait to get to the end of two sets of rows (one going 

down, one coming back) to use the facilities. The contractors or companies also 

provide certain first aid medications and supplies although this is not common 

knowledge among the newest workers. A female informant related that she did not 

learn of this standard practice until the end of the work season. 

In general, men wear long pants, tennis shoes, and use caps or hats to cover 

their heads, but they do not seem to follow a clothing strategy for work purposes. The 

women seem more concerned about covering their bodies and faces. They wear long 

pants and long sleeve shirts. They cover their heads and faces with kerchiefs, on top 

of which they wear straw hats. Sometimes the hats have a cloth band that match the 

color of the kerchiefs worn by the women. Some of the women wear gloves. When 

asked about the use of the kerchiefs and the gloves, women answered that these pieces 

of clothing protect them from the sun, the wind, and the dust. Others claimed that they 

are a protection barrier from pesticides and insecticides ever present in the workplace. 

Pesticides are still used in the area; they are applied by airplanes or special 

trucks. The application of these substances was most noticeable in the late afternoons, 

at dusk. Some of the applicators interviewed related that the companies follow certain 

procedures in order to minimize the excessive contamination of their workers. Workers 
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have to wear protective equipment, such as special suits, masks, gloves, and boots, 

that have to be left within company grounds before the workers go home. However, 

there were complaints regarding incidents of contamination in the past. One man 

related an episode in which he began to experience a pesticide reaction, but the 

supervisor initially disregarded his pleas for help. After the man collapsed unconscious, 

other co-workers mobilized to call the paramedics. 

An important issue in farm labor is pregnancy. It is not uncommon to find 

pregnant women working in the fields. One of the women in the sample worked in the 

weeding of lettuce fields during her first trimester of pregnancy. She stopped work 

because she could not find a second employer after work ended with the contractor. 

A second woman worked in the field for five months, despite being diagnosed with 

gestational diabetes. A third woman worked in a lettuce machine until her seventh 

month of pregnancy. Her co-workers had a baby shower for her on her last day of 

work during lunch time. Women related incidents of pregnant co-workers or 

themselves wearing loose clothes in order to conceal their pregnancies and continue 

working in the fields. In all cases, the need for income was the reason why these 

women continued working in the fields, although they were aware of the possibility of 

serious pregnancy outcomes. Foremen are aware of this practice, but they seem to 

overlook it. Health practitioners in the area are also aware of the practice. 
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g. Dietary Issues 

Eating conditions in the field vary as does the ingestion of liquids. Water, as 

discussed earlier, is provided by the employer. The farmworkers are allowed to walk 

to the end of the field to seek their lunch bags during eating breaks. There are few 

opportunities to eat other than during break times and when moving from one field to 

another. On some occasions, the waiting periods before learning of the location of the 

work field represent opportunities to have an early snack or something to drink. 

Lunch break is usually one-half hour long. Some of the farmworkers carry their 

lunch bag with them so when lunch time comes, they can sit on the ground where they 

are rather than having to walk back to the bus or car to get their sack; if the lunch 

break occurs when they are working in the middle of the field, this can save many 

steps and maximize their rest time. Those who do not carry their lunch bags have a 

shorter period of time than their counterparts but they may sit under the shade of the 

bus or the car. In general, most people gather in small groups to eat and chat. 

The types of foods brought to the field vary from day to day and by person. In 

general, most individuals interviewed bring four to six burros to work. A burro is a 

flour tortilla filled with meat, refried beans, chicken, potatoes, and chorizo (spicy pork 

sausage), or other stuffing, and rolled. The filling is usually left-over food from meals 

served at home the night before, or food prepared in the early hours of the day before 

going to work. Like a sandwich, this type of food is easy to carry, and can be eaten 

during any break. Other individuals prefer to bring a thermos with warm food and 

tortillas. The type of tortilla brought to the field is usually flour, because it can be 
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eaten without the need of warming it first. Com tortillas are brought to the field less 

often because, in general, they are eaten warm and this cannot be done in the field as 

easily. Some farmworkers, especially females, bring containers with cooked 

vegetables, salad, or fruits. Drinks include coffee, lemonade, ~ ~ (fresh fruit 

based drinks), hot cocoa with milk, soft drinks, and water. 

The type and amount of the food brought to work is related to the amount of 

work expected during the day. If work shifts are longer than eight hours, more food 

is brought than when shifts are five to six hours long. The food not only has to be 

satisfying, but, according to informants, it has to provide enough energy to do the 

work, and in the case of men, it has to be palatable. Female food preparers most often 

complained that their husbands demand food that is easy to take to work and that is 

enjoyable too. This requires the preparation of meat and vegetable dishes with spicy 

sauces or salsas, . usually accompanied by beans, cooked or refried. Fruit is added to 

the meal as dessert. 

There seems to be a pattern in which men eat more tortillas at work than 

females do. The dietary recalls suggest that men eat between three to four tortillas per 

meal at work; men working more than eight-hour shifts take between six and seven 

tortillas to work every day. This eating pattern has important implications to the design 

of dietary recommendations for farmworkers, especially for diets restricting calories 

or carbohydrates, because the changes most often demand a reversal on a way of life 

and eating. In fact, retired farmworkers in the sample complained that inactivity after 
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a life of farm work made them gain weight easily, and their dietary habits especially 

the consumption of tortillas had to be curbed. 

h. Social Issues 

The disintegration of the local agricultural companies has placed a greater stress 

on household economies. Especially critical are the loss of work benefits such as health 

insurance, workman's compensation, seniority privileges, overtime pay, and paid 

holidays. By using contractors the companies pay bulk sums for the completion of 

specific workloads. The contractors pay lower salaries per hour than companies do, 

regardless of the farmlaborer's work experience (the difference can be as much as $2-

2.50 an hour) and do not provide health insurance or other benefits. Informants argue 

that working for a contractor is more risky than working for a company because a 

worker can be fired easily and another person can take that worker's place almost 

immediately. An informant claimed that as recent as 1990, some contractors continued 

to hire undocumented workers, paying them $1.50 to $2.10 per hour. 

Undocumented workers and Rodinos (those who got Amnesty under IRCA, also 

known as the Simpson-Rodino law) are seen as competitors by some long-term U.S. 

residents. When jobs are scarce in the area, competition is strong and animosity builds 

up among workers. Just as it said that Mexicans take the jobs of U.S. citizens, 

arguments are made by the long- term residents of Mexican origin that "[the 

undocumented workers and/or Rodinosl take whatever wages they can take, and the 
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undocumented workers and/or Rodinos] take whatever wages they can take, and the 

contractors prefer hiring them ... ," or "when they [the undocumented workers and/or 

Rodinos] come, wages start going down . . .," or "if we do not take the low wages, 

then the Rodinos or the "illegals" [undocumented workers] will take our places, then 

we will have no jobs, and no money to sustain the family .... " 

Cotton workers were not considered for amnesty undt:;.1 ihe Simpson-Rodino law 

because today cotton is cultivated with machines. On the Mexican side, however cotton 

is not always harvested with machines. Furthermore, unlike U.S. farmers, Mexican 

farmers along the border area still use defoliants on cotton, a practice prohibited in the 

U. S. This must have occupational and environmental consequences on the farmworkers 

and residents of the area, not only on the Mexican side but the U.S. side as well due 

to wind patterns. 

The daily crossings of green card holders from San Luis Rio Colorado probably 

account for a high percentage of the crossing numbers registered by U.S. Customs 

officials at the San Luis port of entry, especially during the peak months of the 

planting and harvesting seasons (from September to April). Figure 5.4 shows the 

patterns of pedestrian border crossings by month from January 1986 to July 1991. In 

April the crossings taper off and begin to increase again by August and September. 

The peak months are usually December, January, and February. It is important to note 

that these are also the months of winter tourism to both Arizona and Sonora, which 

adds to the number of border crossings. Figure 5.5 shows the number of private 



Figure 5.4 
Pedestrian Border Crossings by Month 

at the San Luis Port of Entry 
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Figure 5.5 
Private Vehicle Border Crossings by Month 

at the San Luis Port of Entry 
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vehicle border crossings from January 1986 to July 1991 at the San Luis port of entry. 

The difference in graph patterns between the two figures indicates that vehicle 

crossings have kept at somewhat constant numbers during the last years, while 

pedestrian crossings have increased in cumulative numbers but maintain the pattern of 

sharp increases and drops during the periods of intensive and slow agriCUltural 

production in the area. An important graph feature for 1990 needs to be stressed. A 

deviation from normal pattern is observed in the number of pedestrian border crossings 

during the months of October and November when pedestrian entries declined by 3 and 

17 per cent, respectively, from the previous year. This may be related to a period of 

uncertainty and concern relating to the war in the Persian Gulf. 

August of 1990 saw the beginning of a stressful period for families in the Yuma 

area with the conflict in the Persian Gulf. Rumors circulated through family networks 

or were discussed in Mexican newspapers and other circles. These rumors produced 

fear among young adult males and their families who thought they might be sent to the 

Gulf to fight with the U.S armed forces. A rumor suggested that those willing to serve 

in the U.S. Army could, at their return from the war, obtain U.S. residency or 

citizenship. Another rumor suggested that IRCA beneficiaries would be enlisted in the 

army in order to obtain their permanent residency in the U.S. Among the families in 

the sample, two had sons in the Gulf; others had relatives. An October Sunday prayer 

in the Somerton Catholic church recalled the names of 120 residents or resident family 

members serving with the U.S. armed forces in the Gulf. Fear was so high during the 
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War period that at least one of the families interviewed was planning to leave the 

country and go back to Mexico to prevent the government from drafting their son. 

Although the family reconsidered and stayed, their decision was based on fears and it 

could have resulted in their loss of all benefits in the U.S. and an uncertain future in 

Mexico where they no longer have relatives. 

i. Other Issues 

In general, agricultural workers are subject to many factors that reduce or 

increase their wages. Their work schedules may place them in difficult situations that 

affect their health. One of the females related by telephone the following: 

We have been working in this area [Yuma] this summer, we did not 
want to follow ~ corrida. We have to work many hours a day because 
the employers want to get the most work done in the fields, there is a 
good price for the melon at this time. We go to Winterhaven 
[California], we leave around five in the morning and come back around 
7:30 at night, by the time we get back and buy a soda or something to 
eat, it is already eight at night ... we are working in the melon fields, 
we started not long ago and there are probably only four weeks of 
work, both me and my husband go to work, and work hard. He has 
high blood pressure. But he is not the only one at home, I am also 
worried because my daughter who is 21 has had high blood pressure 
problems since she had her baby. . . . 

Two events in the summer and fall of 1991 had an effect on farmers' profits 

and the farmworkers' household economy. The first event was the Salmonella 

contamination of Texas cantaloupes in the summer, which led to a drop in sales at the 

national level. The drop in demand effected a drop in prices. Economic considerations 
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led some California growers to destroy some of their crops in order to cushion their 

losses for the season. This meant an early loss of jobs for farmworkers, and reduced 

family earnings for the season during a continued period of national recession. One of 

the families in the sample who migrates following the melon crops returned earlier 

from their California migration with little income saved, only to find a second 

unfortunate event, the whitefly infestation of melon and other crops in Imperial Valley. 

The second event was the whitefly infestation. The B strain (previously known 

as the Poinsettia strain; Mycogen Corporation, 1992b) of the sweet potato whitefly 

infested cantaloupe fields in Southern California. This pest lacked natural competitors 

and was not affected by pesticides. The whitefly thrived in the hot and arid 

environment of the Southwestern region, and up to November 1991 caused 

approximately $200 million in damages (McDowell, 1991). It infected many crops in 

Imperial Valley, causing damage to winter produce, broccoli, lettuce and cauliflower 

(Mycogen, 1992a). This led to the destruction of crops with a consequent economic 

loss to farmers and again loss of jobs and wages to farmworkers as there were no 

fields to be harvested. According to informants, the pest did not affect the crops as 

severely in the Yuma Valley. As temperatures in the area began to drop due to the 

seasonal changes (fall), the whitefly could not thrive. However, the whitefly problem 

was expected to continue during the 1992 season. By February of 1992, 80 per cent 

of the plants surveyed had adults laying eggs, and farmers expected to plant less spring 
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melon in 1992 (Mycogen, 1992b), which implied fewer jobs for local farmworkers 

during spring and early summer 1992. 

There are high risks in the life of migrant and seasonal farmworkers and their 

families. The fluctuations of their incomes and the uncertainty of jobs are yearly 

occurrences. For the migrant farmworkers the yearly migration movement is another 

stressful aspect of life. As Scheder's (1981) work reported, one of the most important 

stressful events among Texas migrant farm workers is travelling. In the Somerton-San 

Luis study, at least two of the migrant families had lost close relatives to traffic 

accidents during the migration movement, and some of the families have been involved 

in traffic accidents themselves. The informants also related stories of how in each trip 

they knew of the death of a friend or a co-worker. As one female expressed it 

"jvolvimos . . . eso ~ es ganancia!" (we came back . . . that in itself is a big 

accomplishment!). The thought that the yearly move could be accompanied by the loss 

of a close relative or of one's life is always present in the mind of the migrant 

families, and there is a sense of relief when the families arrive back "home," even if 

it is for a few months. 

C. Health Care 

The Somerton-San Luis area is served by a clinic located in the community of 

Somerton. It is a migrant and a community health center and serves, among others, 

migrant farm workers and their families, low income families of the area, and the 
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elderly. The use of a sliding fee system has allowed the clinic to provide health 

services to the community at low fees, although for some families even low fees 

represent a problem for the household budget. Other medical and health care services 

are available in the city of Yuma and in San Luis Rio Colorado. These are for-pay 

services, although the price difference varies considerably between Yuma and San Luis 

Rio Colorado. During the study period, general practitioners in San Luis Rio Colorado 

charged between $20 to $25 dollars per visit to U.S. residents, and specialists charged 

between $35 and $40 dollars per visit. Unlike the U.S. where certain services may be 

paid in installments, health services in San Luis Rio Colorado are provided upon 

payment-received, whether it is a doctor's visit or surgery at the hospital. Despite the 

need for cash to pay for health services on the Mexican side, some of the Somerton

San Luis area residents who lack insurance seek medical advice or treatment on the 

Mexican side, whether in San Luis Rio Colorado or in Mexica1i or other cities of the 

Mexican states of Baja California or Sonora. 

Among the services provided at the Somerton clinic are primary health care, 

certain laboratory tests and diagnostics, some emergency procedures, and dental 

services. The clinic also has a pharmacy, and the prices are usually lower than those 

in Yuma pharmacies. Medication samples provided by the pharmaceutical companies 

are given to people of scarce economic resources. The staff of the clinic includes nurse 

aides, physicians, a dentist, the administrative team, and the Vida y- Salllil project 

team. The Vida y- Salud project is a perinatal program that seeks to improve pre-natal 

----------------------
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care of pregnant women, especially migrant farmworkers. During the length of the 

study period, the clinic had on staff two to three physicians, a dentist, and four nurse 

aides. One of the physicians was called to serve in the armed forces during the war in 

the Persian Gulf, leaving the clinic with one physician. As a new director was hired 

in 1991, the clinic planned to increase the number of physicians and sought to integrate 

an OB/GYN practice since one of the few (or perhaps the only) bilingual obstetricians 

in Yuma retired. 

The clinic's services were rated from good to bad by the study participants and 

other community members. Most of those who reported bad services had a history of 

misunderstandings, language barriers, bad treatment, and poor rapport with the 

physicians or clinic staff in the past. However, among the clients of the clinic who 

found the services satisfactory were the elderly. Due to the nature and extent of their 

health problems and their reduced mobility, this portion of the population relies on the 

nearest health care provider for treatment, follow-up consultations, and medication. 

The nature of the health problems of the elderly also requires the services of specialists 

who can only be found in Yuma, and sometimes as far away as Phoenix or Tucson. 

In many instances, the clinic provides transportation for these clients; thus, a source 

of service satisfaction arises. 

Among the factors that prevented individuals from seeking health care at the 

Somerton clinic were the restricted service hours of the clinic which were 8:30 A.M. 

to 4:30 P.M., Monday through Friday during the study period. The clinic's schedule 
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coincided with the working hours of the adult clients who sought health care for their 

children or for themselves. Other factors involved in the reluctance to use the clinic 

related to the unavailability of appointments due to increased demand or limited doctor 

availability during certain periods; poor rapport between staff members and clients; and 

the perceived notion of lower prices for some services or medications on the Mexican 

side. 

Certain health problems cannot be treated by the clinic's staff, and thus the 

clients are referred to specialists in Yuma, and for some complex surgical procedures 

and cancer treatments, they are referred to Phoenix or Tucson hospitals or doctors. 

Some patients have to be transported by ambulance to these metropolitan centers, 

which are three and four hours away from Yuma. Among the informants, health 

services in Yuma city were perceived as good yet not easily available or accessible to 

the Somerton-San Luis area population. In terms of dental care, the informants 

expressed their dissatisfaction with the services offered on the U.S. side; thus, they 

preferred to visit dentists in San Luis Rio Colorado. None of the subjects interviewed 

mentioned the use of dental services in Yuma. 

Among the families in the study not covered by a health program, individuals 

sought medical care in San Luis Rio Colorado. Independent of the expenditures for 

services on the Mexican side, use of such services is perceived as a convenience. 

Among the factors that influenced the subjects to cross the border for medical care 

were the ability to communicate with the practitioners, the perceived low cost of visit 
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($20 to 25 dollars), convenient business hours (Monday to Saturday from morning to 

evening, and occasionally Sundays), short waiting time and/or immediate consultation. 

Some subjects felt confident if the physician was Mexican or spoke Spanish because 

of the ability to communicate with the practitioner in that language. Most Yuma 

specialists are not Spanish speakers, and they have to rely on interpreters to 

communicate with the client. This is especially true in the area of gynecologic and 

obstetric services where women usually have to bring an interpreter to communicate 

with the physician. This problem of patient-doctor communication seems to provide a 

justification to seek medical services in Mexico. 

Common health problems affecting the residents of the area are hypertension, 

diabetes, cardiovascular problems, arthritis, and musculoskeletal problems. The latter 

are common among farmworkers, who often complain of back pain. The use of pain 

killers by farmworkers is widespread. The strength of these drugs varies from over

the-counter medications such as Anacin, to stronger medications obtained on the 

Mexican side. Furthermore, it is well known that some of the farmworkers, especially 

lettuce cutters, use amphetamines. The reasons vary, but they are usually tied to the 

desire to increase work productivity even in the presence of aching muscles and back 

pain. 

Joint and back injuries were mentioned often by adults with a long history of 

agricultural work, especially those who in the past worked in the fields using the short

hoe. Among these individuals, two males had both knees replaced through surgical 
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procedures; another male who was granted disability ten years before has severe knee 

and leg problems and walks with a cane; a female experienced a serious back problem 

after an accident in the field (she fell from the ladder while harvesting oranges); and 

several individuals injured their hands or legs at work, losing phalanges or portions of 

skin and muscle, and cutting nerves. In general, the critical cases required orthopedic 

services only offered in Phoenix or Tucson and thus had to be transported to one of 

these cities. However, younger farmworkers also complained of muscle and joint pain. 

In the field, a worker in his/her early forties is already considered an "older person" 

by his/her younger co-workers. Females are prompt to stress that women age 

considerable after a few years of work in the fields. 

A wide spectrum of immediate and mediate consequences derived from these 

health problems can be observed. For example, in the case of a couple working as a 

team in the field, the absence of one of the members due to severe or permanent injury 

might place the entire family at risk. First, the withdrawal of one of the working 

members represents an income loss. Second, the able partner requires a new partner 

in order to generate a steady income, but this requires the adjustment to a new team 

member, and in the case of older females, few men or women would team with them, 

work speed diminishes with each added decade of life. 

A diabetes group started in Somerton in 1990 by the county nutritionist has 

become an important source of information on diabetes for diabetics and their families. 

Interest grew, and by 1991, the county nutritionist had begun meetings in San Luis for 
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the benefit of San Luis and San Luis Rio Colorado diabetics who could not attend the 

Somerton group meetings due to transportation barriers. In general, most of the 

participants were Spanish speakers, although English speakers occasionally attended 

the meetings. The nutritionist guided the group to learn more about the disease and 

taught them strategies to maintain glucose control, especially those related to dietary 

practices. In addition, blood glucose testing was taught to members of the group and 

starter kits were sometimes given free of charge to them. 

D. Household Life 

A number of entrepreneurial individuals, especially females, do side jobs or sell 

to earn extra money. Side jobs include crochet or sewing for others, as well as selling 

of home made food products, such as empanadas (pastry filled with fruit), or tamales 

(com meal filled with meat, vegetables, or fruit cooked in a com husk), and selling 

candy. Children also sell to earn money; they generally sell aguas frescas (fresh fruit 

drinks), sodas, candy, and snacks. These products are usually bought in San Luis Rio 

Colorado. The most popular items are caramels, tamarindo fruit pulp, chewing gum, 

saladitos (salted dried plums), and churritos and doritos (both are fried snacks) to 

which chili sauce and lemon are added. 

Another source of income for women is the selling of home decorating 

products. These are sold during special gatherings at a hostess' home. The products 

range from small figurines to wall mirrors and tables. The hostess earns points or a 



215 

free object when her guests purchase a certain amount of money in merchandise. These 

objects were often seen decorating the households visited during the study, whether in 

Yuma, San Luis, Somerton, or Gadsden. 

The composition of the households varies in size and type. Although most of 

the households visited in the area are composed of nuclear families, it was evident that 

extended family households are not unusual, especially those composed by elder 

parents and their children, some of whom had children of their own. There were also 

cases in which married, separated, or divorced children and their families lived in 

smaller structures adjacent to their parents' home. These structures were usually within 

the boundaries of the parents' property and often consisted of small trailer homes or 

wooden structures. Among the individuals who own their homes, remodeling or 

construction was often done by the owners themselves, and the materials were usually 

bought in Mexico. 

There is a great mobility in the area, and the birth of place of the residents can 

be traced to other areas in Mexico or the U.S. Most of the subjects interviewed came 

from West Coast Mexican states, especially Sonora, Baja California, Michoacan and 

Jalisco. Some of them were children of agricultural or railroad workers who held 

seasonal jobs in California, Texas, Arizona, Illinois and Oklahoma from the 1940s to 

the 1960s; others emigrated from Mexico through the sponsorship of their parents who 

had participated in the bracero program and emigrated years before. One female could 

trace her ancestry to the founders of Tucson, and another has a long family history of 
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residence in the Yuma area. One male has a long family history of residence in New 

Mexico. Some subjects claimed part Chinese, Japanese, Spanish, German, Anglo

American, Italian, English, or Native American ancestry, in addition to their Mexican 

roots. A few individuals reported Amerindian ancestry, specifically Mayo Indian 

ancestry. Two of the study households were related by blood, two members were 

siblings, and two were uncle and niece. 

E. Diet 

As mentioned previously in the methods section, each random glucose reading 

was usually preceded or followed by a recall of the food items eaten by the subject 

before the glucose test. In addition, through the diet section of the first questionnaire 

(Appendix G) preferred food items were elicited from the subjects, and ethnographic 

observations led to the accumulation of data on aspects of dietary behavior. The quality 

and type of the dietary data obtained through these means were insufficient to conduct 

an in-depth statistical analysis of the dietary data. However, counts and percentages 

could be estimated for certain foods for a sub-sample of subjects. In lieu of the 

questions proposed in this study, it was deemed necessary to document aspects of 

dietary behavior among the subjects in the study. The data gathered and presented here 

provide patterns as to which are commonly consumed food items in the Somerton-San 

Luis area households studied. 
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Most of the females interviewed in the field and during the household study did 

not drink alcoholic beverages. Among those who drank alcoholic beverages, they drank 

them infrequently, usually during certain social occasions such as parties. Unlike 

females, males drank heavily although they seldom reported getting drunk. They 

usually drank after work and during social occasions and gatherings. In general, 

subjects reported that the amount of beer consumed during the year peaks in the 

summer months and diminishes during the winter when preferred alcoholic drinks are 

tequila and cheap hard liquor, although it was common to observe males who ended 

the work day with beer even during the winter work season. Daily consumption of beer 

as reported by males varied from two cans of beer or a caguama (32 oz. bottled beer) 

to two twelve-packs. Few males were found to be non-drinkers; they were usually men 

beyond their fifth decade of life. 

Important dietary trends emerged when the data were examined separately for 

males and females. There were differences between the male and female food 

consumption patterns. The most often consumed items reported by males were beef 

(includes carne asada), flour tortillas, corn tortillas, potato, eggs, beans, and tomatoes, 

while among females they were beef (includes carne asada), corn tortillas, beans, 

tomatoes, and flour tortillas, in that order. Figures 5.6 and 5.7 present the distribution 

of the foods most often consumed by females and males, respectively. Second, a 

distinctive pattern of consumption was observed regarding tortillas. Males (n =20) 
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Figure 5.6 
Foods Most Often Eaten by Females 



Figure 5.7 
Foods Most Often Eaten by Males 
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seemed to have a higher preference for the consumption of flour tortillas, while 

females (n =46) reported a higher consumption of com tortillas. 

The dietary data were sorted into five categories, carbohydrates, animal protein, 

fruits, vegetables, and drinks. Figures 5.8 and 5.9 provide the distribution of the 

carbohydrate sources for females and males, respectively. The main sources of 

carbohydrates for females were com tortillas, beans, and flour tortillas. Among males 

the items were flour tortillas, com tortillas, potatoes, and beans. For both groups, 

tortillas constitute an important source of carbohydrates. Another important source of 

carbohydrates is beans. Com tortillas and beans are often purchased in Mexican stores, 

while flour tortillas are most often made by the females at home on a daily basis. Some 

females reported making an approximate number of 50 tortillas a day. Working 

females made the tortillas either before going to work, which meant waking up at 4:00 

A.M., or after returning from work, while fixing dinner. 

Animal protein sources of importance for females were beef, eggs, and chicken. 

Figure 5.10 presents the distribution of the animal protein sources. It is necessary to 

note that the repeated mention by the subjects of came asada (a charbroiled thinly 

sliced piece of beef) as a separate category from beef led to its use as an independent 

animal protein source in the figures presented in this section. Among males the most 

commonly reported animal protein sources were eggs, beef, and chicken. These and 

other protein sources are presented in Figure 5.11. Most of the meat and chicken 

consumed in the households were bought in local stores, while fish and shellfish were 



Figure 5.8 
Carbohydrate Sources among Females 
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Figure 5.9 
Carbohydrate Sources among Males 
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Figure S.10 
Animal Protein Sources among Females 
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Figure 5.11 
Animal Protein Sources among Males 
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usually bought in Mexico, and sometimes only consumed in San Luis Rio Colorado 

from street vendors, especially shellfish. According to informants, tacos made from 

carne asada are commonly consumed from street vendors and small eating 

establishments in San Luis Rio Colorado. In general, carne ~ is a common item 

in outside cookouts. 

Fruit sources were varied, especially for females. Figures 5.12 and 5.13 show 

the distribution of the fruit sources for females and males, respectively. Bananas, 

oranges, and apples were the three main fruit items for both males and females. These 

items were available at all grocery stores in the area during the three field seasons. 

Lemons, oranges, grapes, dates, grapefruit, cantaloupes, and watermelons are grown 

in the area and are accessible to most residents whether through work in the fields or 

in the packing warehouses that process those fruits, or by exchanging food items 

brought from work (e.g., lettuce, broccoli, cauliflower, etc.) with friends who work 

in the citrus, grape, melon or date agricultural industries. These fruits are also 

available through relatives or friends when they are able to obtain large quantities of 

fruit at work. In addition, some of the Somerton households have citrus trees, orland 

other fruit trees in their gardens. Guamuchil is a pod that grows on a tree; the fruit has 

many seeds and not much flesh, and it is often consumed as a snack. Mango, guayaba, 

mamey and jicama are fruits usually brought from Mexico. 

Figures 5.14 and 5.15 present the distribution of the vegetable sources for 

females and males, respectively. Both females and males reported tomato, onion, chile, 
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Figure 5.12 
Fruits Consumed among Females 
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Figure 5.13 
Fruits Consumed among Males 
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Figure 5.14 
Vegetables Consumed among Females 



Figure S.lS 
Vegetables Consumed among Males 
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and lettuce as the main vegetables consumed by them. The high ranking of these 

vegetables is tied to cooking practices. Tomato, onion, and chile are basic elements in 

the local cuisine, they are the main ingredients in most dishes, ~, and salads. 

Lettuce is the main and sometimes the only item in salads. Cabbage is widely used for 

salads (instead of lettuce), over tostadas and tacos, and it is also used in beef stews. 

As in the case of the fruits discussed above, lettuce, cauliflower, broccoli, asparagus, 

potatoes, and tomatoes are sometimes obtained through work or through friends 

working in those agricultural industries. Vegetable items such as cilantro, avocado, 

nopales (prickly pear cactus pads), verdolagas (greens), chayotes, tomatoes, and other 

vegetables are bought in Mexico. Some residents have vegetable andlor herb gardens 

from which they harvest numerous and diverse items. 

Drinks most often reported by females were sodas, coffee and milk. For males 

the main drink was beer, followed by coffee and milk. Figures 5.16 and 5.17 show the 

distribution of the drink items for females and males, respectively. Aguas frescas are 

cold drinks made with water, fresh fruit, and sugar; atoles are drinks made with oats, 

maize, corn starch, or rice flour, water and sugar and served hot. The horchata is a 

Mexican cold drink usually made from rice or rice flour, water, milk, sugar, vanilla, 

and cinnamon. 

Dietary patterns in the household may vary due to the composition, age 

distribution, and health status of its members. Thus, the data gathered were also 

examined to ascertain if there were dietary differences for the group of diabetics in the 
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Figure 5.16 
Drinks Consumed among Females 



Figure 5.17 
Drinks Consumed among Males 
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study. Figures 5.18 and 5.19 present the distribution of the food items consumed by 

the diabetic females and males, respectively. Among some of the patterns encountered, 

the main food items for female diabetics (n = 12) were milk, beans and both types of 

tortillas. The size of the group of male diabetics in this study (n=5) provided a 

distorted sequence of food items. Onions, both types of tortillas, eggs and tomatoes 

were the most important foods. As mentioned before, onion and tomato are basic 

elements in most of the dishes, the salsas, and the salads of the local cuisine, which 

is reflected in their high ranking in the food distribution among males. Thus, without 

diminishing the importance of the two cooking ingredients (onion and tomato), the two 

types of tortillas and eggs are the main foods among diabetic males, and the same food 

items reported by non-diabetic males. This might suggest that regardless of their health 

status, males tend to maintain their regular dietary habits, or that the dietary habits of 

the residents in this area point to the importance of beans, and corn and flour tortillas 

in their daily diet. 

The data were also examined to determine the ranking of carbohydrate, animal 

protein, fruit, vegetable, and drink sources among diabetics. These food groups are 

presented in Figures 5.20, 5.21, 5.22, 5.23, and 5.24, respectively. Among the 

carbohydrate sources, both types of tortillas remained the main food items. Beans were 

also a basic carbohydrate source for both males and females. The three food items are 

often associated as the staple of Mexican diet. Among the animal protein sources, 

males seemed to have a preference for eggs, cheese, and beef, while females reported 



Figure S.18 
COnimon Foods in Diabetic Females' Diets 
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Figure 5.19 
Common Foods in Diabetic Males' Diets 
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Figure 5.20 
Carbohydrate Sources among Diabetics 
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Figure S.21 
Animal Protein Sources among Diabetics 
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Figure 5.22 
Fruits Consumed among Diabetics 
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Figure 5.23 
Vegetables Consumed among Diabetics 
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Figure 5.24 
Drinks Consumed among Diabetics 
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a preference for beef, eggs, and chicken (Figure 5.21), in that order. Males seemed 

to have fattier preferences than females as reflected by the reporting of hot dogs and 

chicharr6n (pork rinds). Apples, oranges and bananas, shown in Figure 5.22, were the 

main fruit sources among diabetics, regardless of sex. These were also the three main 

fruit sources for non-diabetics, as discussed above. 

The top ranking of onion, tomato, and chile in Figure 5.23, again points to the 

important role of these vegetables in the local cuisine. Nopales were an important food 

source for diabetics. Among many MexIcans and U.S. Mexicans, folk theories suggest 

that nopales are a good remedy for diabetes; scientific studies suggest that nopales have 

a low glycemic index (Frati, et al., 1990). Although they are not thought to be a cure, 

it is believed that they play an important role in helping the diabetic control his/her 

disease. Nopales are usually placed on the fire until they blacken and then they are 

eaten in a tortilla (usually com tortilla). They are also cooked, chopped, and eaten in 

cold salads (with tomato, chile, onion and cilantro), or in scrambled eggs, or in stews 

with other vegetables. A few informants pureed them with water and drank the 

mixture. Aloe vera was also used as a diabetes remedy. The cactus leaves are blended 

with water and saccharin or aspartame to form a drink. One of the informants drank 

this mixture when thirsty instead of regular water. Milk, coffee, and juice were drinks 

frequently used by diabetic females, while coffee, tea and milk were most often used 

by males. Interestingly, beer continued to emerge as a relevant drink among males but 

not among females. Other drink sources are presented in Figure 5.24. 
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In summary, the foods most often eaten by the subjects interviewed were those 

commonly identified with a Mexican diet, which include flour and corn tortillas, beans, 

tomato, and beef. Beans and tortillas were the top sources of carbohydrates among 

females and males. Beef was the most important protein source among the subjects 

interviewed, followed by eggs and chicken, which were also important protein sources. 

Fish and shellfish were not found to be common food items in the diet of the residents 

interviewed. Bananas, oranges, and apples were the most important fruit sources; 

tomato, onion, chile, and lettuce were the most important vegetable sources. Among 

the group of diabetics, nopales were also an important vegetable source. There were 

differences between the female and male groups regarding everyday drinks. Among 

females, the most important source of liquids was soda, while among males it was 

beer. This pattern was also different among diabetics, where females consumed more 

milk, and males consumed more coffee than their counterparts. The diversity of the 

individual and the household diets was not only related to item accessibility at the local 

stores. Household economics and local crop growing patterns were important factors 

in dietary diversity, after all, in the Somerton-San Luis area different fruits and 

vegetables are grown and are available to the local residents through diverse means. 

F. Seasonality 

The nature of the agricultural activity in the Somerton-San Luis area leads to 

the development of seasonal patterns of work, income, diet, activity, and leisure. This 
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section seeks to project the importance of such seasonal patterns at the individual and 

at the household levels. 

As mentioned earlier in this chapter, the beginning of the agricultural season 

in the area starts in the fall and reaches its height during the winter months, when 

harvesting reaches its peak. Jobs are most accessible to the residents during the fall and 

the winter months, and these jobs begin to decline during the spring and the summer 

months. Seasonal farm workers use their unemployment benefits during the off-season, 

while migrant farm workers leave the area in search for work in California farms and 

other agricultural areas. There are consequences related to this pattern of agricultural 

activity at both the individual and the household levels. 

The financial situation of the households varies on a yearly basis by the number 

of household members working, the length of the periods of work of each of the 

members, the type of wages received, and the types of jobs held by the household 

members. The time of greater household income is usually achieved during the peak 

of the work season, and it is at its lowest during the summer or early fall when 

individual unemployment compensation is exhausted by the household, especially in 

the case of seasonal farm workers and migrant farm workers who could not find jobs in 

other areas. During the off-season, home telephone service may be canceled, payment 

of bills delayed, and the variety of food items curtailed (e.g., less meat and more 

beans are consumed). Visits to health practitioners are also postponed, except in the 

case of children, and of painful or serious health problems. 
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The migrant farmworkers interviewed experienced a desire to leave the migrant 

stream and reside permanently in the community. This desire was mostly rooted in the 

fact that seasonal work in the area is becoming harder to find each year, and that when 

found, low wages which seem to decrease even more with each work season, and the 

erosion of basic job benefits, such as health insurance, make it hard to support even 

the basic household needs (Le., food, clothing, and health). There is growing interest 

of obtaining jobs in local industry and in the city because these jobs could provide the 

stability of year round income, health benefits, and ideally higher wages; however, the 

farmworkers find that a major barrier between them and those jobs is their inability to 

speak English. It is not uncommon to find that these individuals are able to understand 

work-related English words, but their own management of the English language is 

limited. They get by in the English speaking world with a limited knowledge of 

phrases. There were some individuals who enrolled each year in evening English 

courses, but not all were able to complete them, due to long work shifts, in most 

cases. Furthermore, the age or physical condition of these farm workers after years of 

hard farm work does not make them marketable. But most importantly, the production 

of non-agricultural jobs in the area is limited, especially in the communities of 

Somerton and San Luis, which as mentioned before have substantially higher 

unemployment rates than the city of Yuma. Even the tourism industry in the area is 

limited to the cooler months of the year which tend to coincide with the height of the 

agricultural season. 
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Seasonal changes in dietary habits were observed in the households studied. As 

mentioned earlier in this chapter, the availability of cruciferous vegetables and lettuce 

increases in the area as harvesting of these products takes place during the agricultural 

season. The consumption of diverse produce items is thus related to their ease of 

access as well as to their low price (they are often obtained free). In contrast, the late 

spring and early summer months are associated with the increased access to melons 

and some citrus fruits. Vegetables available in local markets, and in the city of Yuma, 

during the summer are diverse but financial constraints at the household level are also 

higher during the off-season months. Thus, the plausibility of maintaining a diverse 

diet during the off-season is partially determined by the financial situation of the local 

households. Furthermore, although it is possible to purchase vegetables and fruits at 

a low price on the Mexican side, not all produce is allowed into the U.S. under 

Customs regulations. Therefore, the finding of a higher reliance on tortillas and beans 

by the households sampled reflect the low cost and ease of access of these food items. 

And, the popUlarity of tomato, onion, potatoes, and chiles is probably both related to 

their preference as basic cooking items, as well as to their accessibility and low cost 

in local and Mexican markets. 

The seasonal changes in dietary habits are also related to the agricultural 

schedule. The reliance on burros and tacos increases during the agricultural season for 

the working adults in the households. As mentioned before, these foods are often used 

as preferred lunch items due to their ease of preparation, ease of carrying to work, and 
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their "fulfilling" or hunger satisfying nature, they are mostly carbohydrates. During 

the off-season the ingestion of these foods diminishes and the preparation of meals 

which require sitting at a table for their consumption increases. These meals may 

include ingredients used in the burros or tacos (e.g., beans) but the portions increase 

because they are not confined to the volume area allowed by the tortilla. Weight 

increases experienced by farmworkers during the off-season may be related to both 

inactivity and increased consumption of certain foods. 

The ethnographic and quantitative data obtained in the present study suggest that 

the demands of agricultural work on the body leads to a restructuring and reshaping 

of muscles, especially those mostly used by the farmworker, e.g., biceps and triceps. 

This in turn has an effect on adipose tissue. In addition, the nature of the work and the 

environmental factors also demand of the farmworker the ingestion of fluids and 

increased calories for sustenance and for energy needed to accomplish the work tasks. 

Thus, weight increases and decreases in farmworkers may not necessarily be related 

to fat build-up, but to muscle mass increase during the agricultural season and to 

muscle mass loss during the off-season (due to inactivity). Although not enough data 

were available to make sample comparisons, changes in weight, and body fat were 

evident in subjects of the sample. Table 5.1 provides data on calf and upper arm 

circumferences, weight, and skin folds (triceps, biceps, subscapular, forearm, 

midaxillary, and calf) changes of five subjects. 



Sex Age Season CalfCire Arm Weight Trie 
Cire 

1 M 30 S 34.7 32.5 68.0 3.0 

1 M 30 W 34.5 31.1 65.0 0.7 

2 F 35 S 34.2 31.2 63.5 3.6 

2 F 35 W - - 64.0 2.1 

3 M 47 S - 32.7 n.s 1.7 

3 M 47 W - -- 74.0 0.9 

4 M 38 S 37.8 32.8 84.5 3.8 

4 M 38 W 38.5 32.5 83.0 0.9 

S F 36 S 33.2 30.2 60.9 2.6 

S F 36 F 33.0 30.9 60.5 2.3 

Die. Subsea Forear 
p. m 

0.7 3.0 0.7 

0.4 1.9 0.5 

2.1 -- 1.3 

1.3 2.2 1.0 

0.4 2.2 0.8 

0.4 1.6 0.8 

0.7 3.0 0.7 

0.4 2.2 D.S 

2.0 - 1.1 

1.0 2.S 0.8 

Mida Calf 
x. 

1.5 0.9 

1.1 0.8 

3.2 1.7 

2.3 0.8 

1.7 -
1.2 0.6 

3.0 1.2 

1.7 0.6 

3.1 1.2 I 

2.1 0.8 
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The data presented in the previous table shows that the subjects experienced 

body composition changes between the off-season (summer) and the working season 

(winter for the first four subjects, and fall for the fifth subject). A closer assessment 

of the individual data suggested that the second subject (ID =2) experienced a weight 

loss between the summer and the fall (from 63.5 kg to 62.5 kg), with a subsequent 

weight gain in the winter work season (64.0 kg). A comparison of the skinfolds of this 

subject showed fat loss despite the weight gain, as reflected in Table 5.1. The data on 

the other four subjects showed that they experienced both weight loss and fat loss (as 

reflected by skinfold measurements) during the work season. Furthermore, the fourth 

subject (ID=4) experienced a calf circumference diameter gain (37.8 cm in the 

summer to 38.5 cm in the winter) despite the reduction in the calf skinfold to half its 

original summer measurement (from 1.2 cm in the summer to 0.6 cm in the winter). 

The farmworkers are aware of their weight changes and are often concerned 

about the weight loss that occurs during the working season. The interviews revealed 

that some farmworkers obtain I. V. solutions every year at the beginning of the work 

season. In addition, they begin or increase their consumption of multi-vitamins. The 

I. V. solutions are obtained at Mexican "health" centers, while the multi-vitamins are 

usually purchased at health food stores in Yuma, or mailed by relatives from other 

cities in the U.S. 

The degree of daily activity for the working adults in the Somerton-San Luis 

area, especially for the working women, increases during the work season and 
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diminishes during the off-season (summer). Although most subjects maintained their 

levels of household activity (whether cleaning, sweeping, gardening, or other 

household chores) throughout the year, the limited possibilities of obtaining other 

sources of work outside the agricultural industry during the off-season period, and the 

high daily temperatures, led them to maintain less active lives during the off-season. 

As mentioned before, even the completion of outside activities, such as walking, was 

usually postponed to the late afternoon or early evening hours due to the high day 

temperatures in the Yuma Valley. In contrast, the cool months in the area coincided 

with the work season, and given the nature of the work shifts (early starting hours and 

long shifts) during the height of the work season, the completion of outside activities 

was also limited. 

In summary, seasonality affects the cycles of work, food consumption, types 

of foods eaten, financial situation, economic, and social responsibilities at the 

household level. It also has an impact on the physiological status of the individual 

household members, especially the working adults whose body composition experiences 

changes with each off-season and working season. Although not enough quantitative 

data were available to estimate the extent of the body changes experienced by these 

farmworkers during the year, the limited data suggested that the changes are real, and 

that they are part of yearly cycles of physiological change in the lives of the working 

adults of the Somerton-San Luis area. 
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This chapter presents the results of the statistical analysis of the data. The first 

section provides a description of the overall sample's demographic and anthropometric 

characteristics. The second section of the chapter provides a description of a sub

sample, a group of 79 adults from whom data were obtained in most areas of the 

research interest, i.e., anthropometric, socioeconomic, health, and family history. The 

main portion of the statistical analysis concentrates on this group of adults. The third 

section of the chapter provides a comparison between the diabetic and the non-diabetic 

subjects of the sub-sample, and evaluates the impact of different variables on diabetes 

status. 

Bias in the sample may have been introduced because the research study was 

presented as a diabetes project to the prospective subjects. Therefore, it is plausible 

that individuals who perceived a greater risk of becoming diabetics may have accepted 

to participate more readily than individuals who have no risk or knowledge of the 

disease. The study may have also attracted the participation of individuals who 

otherwise would have not participated in projects carried out in clinical settings 

because testing of capillary blood glucose and measuring weight and blood pressure 

may have been incentives that attracted individuals who were more health conscious 

or lacked the opportunity to attend health related events in the community than other 
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members of the area studied. However, the household nature of the study and the 

number of household members who participated were two important factors that added 

to sample variability. Furthermore, as discussed earlier in Chapter 4, Sampling 

section, of all the households approached only six categorically refused to participate 

in the study. Two major constraints to recruiting a larger number of households into 

the study were time and financial barriers. 

A. Description of the Sample 

For the purpose of this study, a household is defined as the place of residence 

where a group of people co-reside. The household may be the place of residence of an 

individual living alone, a nuclear family, an extended family, or other. In addition, a 

head of household is here defined as the person who administers the household, and 

who made the decision to participate in this study. Overall, 57 heads of households 

signed the consent form. The English and the Spanish versions of this consent form are 

shown in Appendices E and F, respectively. One household in which a diagnosed 

insulin-dependent diabetic (assessed by age at diagnosis) resided was excluded from the 

analysis because no anthropometric measurements were available for any of the 

household members, and questionnaire data were insufficient to provide an assessment 

of the household history and dynamics. Thus, the statistical analysis was carried out 

using 56 households. 
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Missing data reduced the subject numbers of some variables in the statistical 

analysis. Missing data was the result of the inability of the researcher to take the 

measurements due to several reasons, among them the unfortunate death of two of the 

participants (one after surgery, one after a motor vehicle accident); tender sites or 

deformities on the body of participants, usually due to musculoskeletal problems 

related to accidents or other incidents; excessive adipose tissue; the inability to locate 

a particular subject during several household visit attempts; and the relocation or 

migration of all or some household members. 

Of the 57 households, some were visited more times than others due to 

unfinished interviews, measuring of missing household members, number of 

participating household members, and other factors. In general, the most accessible 

households were those headed by a person living alone. Interviews were usually fluid 

and lacked interruptions. The large households provided the most dynamic and 

sometimes turbulent environment, and interviews usually lasted longer than in the small 

households. Although the attempt was made to measure all household members during 

each one of the visits, this was not always possible due to the dynamic environment 

in which the sampled population lives. 

a. Demographics 

There was a greater female than male participation. Sixty-five per cent (138) 

of the measured subjects were females, and 35 per cent (74) were males. Fifty per cent 
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of the measured subjects were younger than 28 years of age, and 8.6 per cent were 65 

years of age and older. The oldest person in the sampled households was 86 years of 

age, although this person was not measured. Table 6.1 presents the distribution of the 

total sample by sex and age group. There was a low male to female ratio in the 60 to 

65 years age group (5 males to 13 females), the 15 to 19 years age group (1 male to 

15 females), the 25 to 29 years age group (3 males to 14 females), and the 30 to 34 

years of age (2 males to 9 females). Although there were more women than men in 

most age groups, the older age groups (65 to 69 years and 70 to 74 years of age) were 

more represented by male than female participants. Furthermore, there were no female 

participants in the 75 to 79 years age group. The missing ages of the three females of 

the sample corresponded to two teenagers and one child. 

The total number of household members measured in each household varied 

from one to eleven. The most common number of members measured in each 

household was one (28.3 per cent), followed by three (18.9 per cent), and two (17 per 

cent). Among the 212 subjects measured during the study, 137 were remeasured during 

a different season of the study period. One-hundred and fifty-four subjects were 

measured in the summer of 1990, 112 were measured in the fall of 1990, and 83 were 

measured in the winter of 1991. 

Table 6.2 presents the distribution of the sample by age and sex and compares 

the sample percentages to the percentage of individuals in the 1990 population of 

Somerton. The community of Somerton was used for this comparison because 72 per 
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Table 6.1 
Distribution of Sample Subjects by Sex and Age Group 

MALES BY AGE GROUP 
Valid Cumulative 

Age Group Frequency Percent Percent Percent 
0 - 4 3 4.1 4.1 4.1 
5 - 9 10 13.5 13.5 17.6 

10 - 14 12 16.2 16.2 33.8 
15 - 19 1 1.4 1.4 35.1 
20 - 24 5 6.8 6.8 41.9 
25 - 29 3 4.1 4.1 45.9 
30 - 34 2 2.7 2.7 48.6 
35 - 39 6 8.1 8.1 56.8 
40 - 44 4 5.4 5.4 62.2 
45 - 49 2 2.7 2.7 64.9 
50 - 54 2 2.7 2.7 67.6 
55 - 59 5 6.8 6.8 74.3 
60 - 64 5 6.8 6.8 81.1 
65 - 69 7 9.5 9.5 90.5 
70 - 74 4 5.4 5.4 95.9 
75 - 79 3 4.1 4.1 100.0 

------ ------- -------
TOTAL 74 100.0 100.0 

-----------------------------------------------------------
FEMALES BY AGE GROUP 

Valid Cumulative 
Age Group Frequency Percent Percent Percent 

0 - 4 3 2.2 2.2 2.2 
5 - 9 16 11.6 11.9 14.1 

10 - 14 17 12.3 12.6 26.7 
15 - 19 15 10.9 11.1 37.8 
20 - 24 8 5.S 5.9 43.7 
25 - 29 14 10.1 10.4 54.1 
30 - 34 9 6.5 6.7 60.7 
35 - 39 11 8.0 8.1 68.9 
40 - 44 4 2.9 3.0 71.9 
45 - 49 8 5.8 5.9 77.8 
50 - 54 6 4.3 4.4 82.2 
55 - 59 7 5.1 5.2 87.4 
60 - 64 13 9.4 9.6 97.0 
65 - 69 2 1.4 1.5 98.5 
70 - 74 2 1.4 1.5 100.0 
MISSING DATA 3 2.2 MISSING 

------ ------- -------
TOTAL 138 100.0 100.0 
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Table 6.2 
Comparison of the Per Cent of Individuals in the Sample and 

in the Population of Somerton by Sex and Age Group 

MALES BY AGE GROUP % SAMPLE % POPULATION1 

0 - 4 4.1 9.9 
5 - 9 13.5 11.0 

10 - 14 16.2 13.0 
15 - 19 1.4 12.8 
20 - 24 6.8 7.5 
25 - 29 4.1 7.7 
30 - 34 2.7 6.8 
35 - 39 8.1 6.3 
40 - 44 5.4 4.9 
45 - 49 2.7 3.0 
50 - 54 2.7 3.2 
55 - 59 6.8 3.5 
60 - 64 6.8 3.4 
65 - 69 9.5 4.0 
70 - 74 5.4 1.6 
75 - 79 4.1 0.5 

-----------------------------------------------------------
FEMALES BY AGE GROUP % SAMPLE % POPULATION! 

0 - 4 2.2 10.1 
5 - 9 11.9 10.4 

10 - 14 12.6 11.7 
15 - 19 11.1 11.6 
20 - 24 5.9 8.8 
25 - 29 10.4 7.6 
30 - 34 6.7 7.6 
35 - 39 8.1 7.2 
40 - 44 3.0 4.5 
45 - 49 5.9 4.5 
50 - 54 4.4 3.7 
55 - 59 5.2 4.0 
60 - 64 9.6 3.3 
65 - 69 1.5 3.0 
70 - 74 1.5 0.9 
75 - 79 0.0 0.8 

1 The percentages derive from the 1990 census data for the community of 
Somerton, Arizona. 
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cent (41) of the households sampled resided in the Somerton area, 21 per cent (12) 

resided in San Luis, and 7 per cent (4) resided in the community of Gadsden. In 

general, the sample population was older than the overall Somerton population. Males 

were over-represented in the 10 to 14, 55 years and older age groups in the sample 

when compared to the 1990 population of Somerton; and they were under-represented 

in the 15 to 19 years age group. Among females, the sample population was slightly 

older than the Somerton population. Overall, the sample was over-represented in the 

60 to 64 years age group, and under-represented in the 0 to 4 and the 20 to 24 years 

age groups. 

h. Anthropometry 

Descriptive statistics, mean, standard deviation, skewness, minimum and 

maximum values, and number of individuals measured for each of the anthropometric 

variables and for all measuring sessions are provided in Table 6.3. Although an effort 

was made to perform the complete protocol with each one of the subjects, complete 

anthropometries were not possible for the whole sample, given that most households 

were visited or revisited by a single researcher. Blood pressures were not taken in 

some children, especially the very young. Pulse was an added variable to the protocol 

in the field. Height was difficult to obtain in some young children. Sitting height, 

tibiale height and bicondylar femur were measurements reserved for children. This 

decision was made by the researcher in the field after noticing the difficulty of properly 
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Table 6.3 

Descriptive Statistics of Anthropometric Measurements 
All Measurin2 Sessions eN - 349) 

VA~TnRT ...... MF.~N R.d !::1rDtd M~n MAV n,"" 

~vsto1iC! BP 117.90 19.61 '7A An .,nn 24n 

ni::lRrnli,., BP 71.48 12.21 .4/; 4n ,nl 240 

PulR~ '7/;.n":l 1., 41 -.n!; .II.? 11":1 ., ":11 

Heioht l!;".!;A 1'7.ACI -, .79 77.4 1'7A.e:; ':t1n 

Sittino H~ioht /;'7./;q A.AI; .29 49.0 AQ . .Il .,A 

Tih'::l1D Heioht ~7 '1 I;.CICI ~4 ?'7 n e:;":I.n ':t4 

Bicondv1ar Femur 8.4!> .96 - 77 I=. 1 Q A 44 

WriRt- RrD::lnt-h 4.96 .61 _ 4'7 ":I ., /; 2 "4 

Ca 1 f' ("; r,." -'" ,,.,,,. ":1":1 1 C; e:; ?e:; - 4C1 1Q '7 44 Q 1.11.A 

Unner ~rm ci .-'" !r 2C1.n'7 6.61 16 16.4 .II./; /; 11=.? 

~rm T.pnnt-h 1;8 15 8.92 _1 nQ ":IQ n AI; I; 1~n 

TJnnpr Arm Lenoth ~1 88 ~.99 
_ /;'7 1Q '7 4n!; '27 

Biacromia1 Diameter ~4 10 4.40 - 64 ., 1 ":I 4':t A 1 ~Q 

Biil;n,.,ruRt-::ll ni::lm ., e:; t:.1 ":I Ae:; - .,n 1/; ":I ~A A , ~2 

We;t"Jht-. /;~ 22 21 .42 - ~7 1n 2 "7.0 ~~, 

BMI 26 .,~ 6"~ ~7 1 ~ ~t:. .11.'7 14 .,QQ 

Blood G1ucnR~ 1 1.,., 6":1 A? ':II:; 2 Cln 46 I:;nn ?nt:. 

Time 1 2 79 '.'9 2 14 1 1? n 1Qn 

R1nnn r.:l"t'"nRP ? ,t:.4 nn 128 22 , 4t:. t:.4 44!; 17 

Time 2 2 91 2 24 1.77 ? CI , ,e:; 

Year Born 54 66 " !;!; - I!; 12 AQ ~44 

W::l; Rt- ('Ii ~ 84.26 18.02 1e:; 4'7n 1?I;.A "4 

Skinfo1ds' 

Trit"PrlR ? ":It:. 1 nQ 4e:; I:; /;.n '7., 

Rit"PrlR 1.44 .89 A'7 ":I 4 I; 17~ 

Sn'h .. ,. .. ··"11ar 2.25 1.20 e:;n .4 /;.n 15!; 

Fnrp::lrm 1 1A .1=.":1 1':tn .':t 4 n 1'7':1 

Mi d::nd 11 ::Iru ., . , A , . e:;e:; . Cl7 .~ 6 A 1.11.4 

~t1r1r::lili::lt" 1.81 1.51 1 .nq .':t !;.4 46 

Th;nh ':\ ?4 , 46 .44 .7 7 1 114 

("::I1f' , ':;8 .91:; 1 ."":1 .1; 5.5 160 

SubRcan/Thicrh Ratio 71; 4A '.9':t 1Q ':\ ?e:; 1n? 

Tricens/Thicrh Ratio .An ':t/; ~.7n . , c; ':\ 14 '1,:\ 

Subscan/Calf Ratio , .64 1 11 1 .80 .'9 C;A":I 144 

Subscan/Tricens Rat , .06 5':t 2.09 ~~ 3.7' 1!;':I 
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obtaining such measurements from adults. Adult men were sometimes reluctant to 

cooperate in measurements other than weight, height and some circumferences and 

skinfolds, but some were persuaded to cooperate in subsequent household visits. 

Midaxillary, suprailiac and thigh skinfolds were not obtained from some individuals 

due to the type of clothing, the breadth of the skinfold or other reasons. Blood glucose 

measurements were only taken from subjects older than 18 years of age, and an effort 

was made to elicit a last meal description or 24-hour food recall from each of the 

subjects tested, although this information was not always detailed. 

Body mass index (BMI) was calculated as weight in kilograms (kg) divided by 

height in meters squared (m2). In order to assess regional fat distribution, the following 

ratios were calculated. For upper versus lower fat assessment three ratios were 

calculated, triceps skinfold was divided by thigh skinfold; subscapular skinfold was 

divided by thigh skinfold; and subscapular skinfold was divided by calf skinfold 

(Kissebah and Peiris, 1989). Centrality index was calculated as subscapular skinfold 

divided by triceps skin fold (Haffner, et al., 1991a). These values were derived for 

comparison within the sample and with other studies. The actual number of subjects 

for whom ratios could be calculated varied due to missing data; thus, subscapular-to

thigh ratio and triceps-to-thigh ratio were available for only half or less of the sampled 

subjects. 

Table 6.4 provides the mean, standard deviation, minimum and maximum 

values of one time measurements of all SUbjects. 
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Table 6.4 

Descriptive Statistics of Anthropometric Variables (n=212) 

VA~TA.RT.F. • MF.A.N a." M~n Mav n-

Sv~t-n1;t"! R1nnr'l Pressu"'" 117.n., .,n . .,q An .,nn 144 

Di"'~t~lio Rlnnd ]) .. ",a~u,.", 71 .7A 1 ~, j:; 4n lnn 144 

])ul~", 77.44 ,., , n 4~ 1 1 ~ 1 ~A 

HeirJht 151 . .,4 1q.~5 7A 17A.5 191 

Si ...... ~nn ,","'~nn'" 67 ':;'Q A A~ ./I.Q AQ 4 .,A 

Tihi .. l", ,",,,,;nni- ":t7 " 5 qQ "'7 ~~ 14 

Bit"!nndvl .... J;'",mn .. R 44 Q7 ,:;. , Q R 4~ 

Wrist Bre .. dth 4.Q~ ", ~ ., "., , 1 ~ 

_Calf Ci ~ ... <>n,...,. 33 15 5 '4 19.7 44q 140 

UnnA .. A. .. m ('!~ .. , ~ ,,.,'" "a.n1 " ':;1 1':;' ./I. 4':; ,:;. 1 ~., 

Arm T.<>nni-n "R.nA A Q., ~a A~ ~ ,.,q 

UnnAr Arm T.pnnt-h ~1 .R':; 4 n ,Q.'7 4n ~ ,.,,, 
R; "',.. ...... m;.al Di ametAr 34 19 4 41 ., 1 ~ 4~ R 1~4 

Biili~orvstal Di '5."9 3 S" 1':; ~ ~R.R "9 

WeirJht 61.1' 21 66 11 5 ',5 5 201 

BMT .,~ ?? 6 3n ,~ ~,:; ./1.'7 14 1'7'7 

Blnnr'l r.lut"!r")se 1 , 1 a 1 A 79 58 4':;' ~nl ,,~ 

T:\mp 1 ., '7a ., .,~ ~ 1?n 1 n1 

Blnnr'l r.1",., ...... '" ., 1'7a ~o 136 Q ':;'./1. 44~ 14 

Timp ., 2 97 2 .42 .2 Q , ,., 
Ye::l .. Rnrn ~'7 44 ." 3':; 1? Aa .,na 

Waist ,.; L". .,.. .... A4 ~~ 1A ~A 4'7 1?~ A "n 

Skinf~1d~· 

Trioens '.4n 1 ,n .~ 6.n 1r:;~ 

Bioens 1 .44 .an ~ 4.5 154 

Subsoanular 2.30 1 .25 .4 6.0 137 

Fnrearm 1.1 R .65 .~ 4.0 154 

Midaxillarv 2.1 Q '1 .61 .3 ':;.R "6 

Sunrailiac 'A':;' 1 57 3 5.4 A? 

ThirJh 3.25 1.48 .7 7.1 106 

.Calf 1.70 .99 .5 5.5 143 

Suh .. ,." ..... /'T'n; nn ~"' ... ; n .76 50 .'9 ~ ?~ Q4 

Trir:ens/Thiah Ratio .81 38 .25 3 14 105 

Sub .. ,., .. ,...lc::I1f' 'R::It-in , 64 , , ~ ?Q ~A~ ,.,q 

Subscao/Triceos Rat 1.04 52 .33 3.71 136 

-_._--._-_ .. _-------------
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B. The Suh-Sample 

Seventy-nine subjects from 56 households were both measured and interviewed 

regarding socioeconomic, dietary, family history and health issues. Among these 79 

subjects, 67 per cent (53) were females and 33 per cent (26) were males. Table 6.5 

presents the distribution of the sub-sample by age. The highest rate of participation was 

in the 35 to 39 years age group (17.7 per cent), followed by the 60 to 64 years age 

group. The lowest rates of participation were in the 20 to 24 years and the 70 to 74 

years age groups. The low participation of the youngest age group was probably 

related to the nature of the problem, NIDDM, most often manifested beyond the fourth 

decade of life, and the attempt to recruit for the study households where at least one 

member was 35 years of age or older. The low percentage of the oldest age group is 

not surprising given that this age group comprises only 0.9 per cent of the Somerton 

population and 0.7 per cent of the population of San Luis. 

a. Anthropometry 

Table 6.6 presents the mean, standard deviation, minimum and maximum 

values of the anthropometry for the group of 79 adults interviewed in the study. 

The sub-sample was older and heavier than the overall sample. The sub-sample 

was comprised of adults, with a mean BMI of 29.13 kg/m2, while the BMI mean of 

the total sample was 25.22 kg/m2. The females of the sub-sample had a mean BMI of 

29.5 kg/m2 (median = 29.13 kg/m2, mode = 18.9 kg/m2). The males in the sub-



Table 6.5 
Distribution of the Sub-Sample by Age Group 

(n = 79) 

AGE GROUP FREQUENCY PERCENTAGE 

20 - 24 2 2.5 

25 - 29 7 8.9 

30 - 34 4 5.0 

35 - 39 14 17.7 

40 - 44 6 8.0 

45 - 49 9 11.0 

50 - 54 5 6.0 

55 - 59 10 12.7 

60 - 64 11 14.0 

65 - 69 6 8.0 

70 - 74 3 3.8 

75 - 79 2 2.5 

TOTALS 79 100.0 
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Table 6.6 
Means and Standard Deviations of Anthropometric 

Measurements of Adult Subjects (n=79) 

VARTARLEo MEAN R.d Min Max 

Svstolic Rlood ft. 12.3 12 22 48 85 200 

D; ::II''It-nI i ro BI nnn .PreRsure 7.5.,9~ 1? Rf\ '" 100 

U",;nh1- .i59,92 8 R? 144.n 17R.0 

Wrist Dreadth S . .30. ~41 4.' ..6., , 

Ca 1 f' l!; ret: ~. ,·Hi 47 ~ 1~ .31 1 44.9 

Un1"l~r Arm.C.irCl.1mf'~rpne~ .3.3 .47 4,90 20 3 46.6 

Arm.Lenath 7' 40 4 LS5 63.' 85.5 

n,.,,., .... Arm T.", ... nt-h 33 93 2,61 29,0 40 5 

Ri.olr!rnm;a1 Diameter 36.65 232 32 .0 A.1R 

BiiliocrvRtal Dirlm 28 21 2.03 23.0 33 a 
W~;("Jht 1 74 26 13.31 45 5 110 5 

W~i("Jht 2 75,84 13.82 51 5 108 5 

Wei("Jht 3 74 84 13.21 50 0 106 0 

Desired W~i("Jht 65,06 9.50 50 0 84,0 

PDWT 135 13 . 25 92 89 1 224,7 

8MI 29 ,1.3 5 28 19,9 47. 1 

Blood n1 I,.,n",,,, 1 126.76 86 32 A6 .420 

Tim~ ] , .R' 1 R4 3 9 5 

Rlnod nlu",nRP , ]30 R6 101 .67 62 500 

Tim~ 2 3 26 ?80 .2 12 0 

Y~ar Born 41 63 14 3R 1.3 70 

Waist Cir umr, .. "' ..... '" 96 89 1.3 ,71 68.0 125 .8 

Skinfo1ds o 

Trieens 2 83 1 16 5 6 0 

Ric~ns 1 69 .97 .3 4 5 

Subscanular 2,80 .99 .9 5 8 

For~arm 1,25 .63 4 3 2 

Midaxi1lrlrv 2,93 1 64 4 6 B 

Sunrailiac 3 12 2 .00 5 5 4 

Thi("Jh 3.78 1 52 7 6 8 

Calf 1.80 1 16 5 5 5 

~t1h",,.,::tn/Thiah Ra±io _~ .03 7.2 ~7C:; ~.,c:; 

Tricens/Thiah Ratio .99 54 ,286 3 14 

Suh"''''rln/C.ol1f' Rat-in , 18 , ,q .65' 5.RO 

Subscan/Tricecs Rat 1 21 64 .556 371 
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sample had a mean BMI of 28.4 kg/m2 (median = 28.03 kg/m2, mode = 20.3 kg/m2), 

which was lower than the mean value for females. According to Deshetler (1991) and 

Ferranninni (et al., 1992) females with BMIs greater than 26 kg/m2, and males with 

BMIs greater than 27 kg/m2, are within the obese category, while according to the 

National Diabetes Data Group (1979) the obese categories for females are BMIs 

greater than 27 kg/m2, and BMIs greater than 25 kg/m2 for males. Considering either 

definition, more than half of the males and females of the sub-sample were above the 

obese thresholds. Even if PDW (per cent desirable weight) is considered as the 

measurement to determine obesity, more than half of all the sub-sample subjects had 

a PDW greater than 130 per cent(median = 131.995%; mean = 135.13%, s.d. 25.9; 

mode = 118.53%). One female had a PDW greater than 200 per cent (224.7%). 

t-tests were performed for the anthropometric measurements in order to assess 

differences between males and females. The results of t-tests for the diameters, 

circumferences and lengths are presented in Table 6.7. Table 6.S presents the results 

of the t-tests for the skinfolds, skinfold ratios, and age. 

Significant differences between males and females were evident for height, 

wrist breadth, arm length, upper arm length and biacromial diameter. Smaller 

differences between males and females were found for diastolic blood pressure, Weight 

1 and Weight 2. Overall, females in the sub-sample were younger than males. Females 

had more adiposity than males, as suggested the 2-tail p ~ .001 for all skinfolds, 



MALE FEMALE 

VARIABLES MEAN S.D. MEAN S.D. 

systolic BP 129.6 24.3 119.8 20.9 

Diastolic BP 81.3 10.9 73.3 13.1 

Height 168.3 6.6 155.9 6.6 

Wrist Breadth 5.6 .35 5.1 .34 

Calf Circumference 36.0 2.4 36.5 3.4 

Upper Arm Circumf. 33.2 3.6 33.6 5.5 

Arm Length 77.6 3.5 70.0 3.3 

Upper Arm Length 36.6 1.99 32.8 1.9 

Biacromial Diameter 38.6 2.2 35.7 1.7 

Biiliocrystal Diam. 28.6 1.6 28.0 2.2 

Weight 1 79.7 12.1 71.6 13.2 

Weight 2 83.0 13.7 73.1 13.1 

Weight 3 77.9 11.5 74.0 13.8 

Waist 100.7 11.4 95.1 14.5 

BMI 28.4 4.2 29.5 5.7 

Blood Glucose 1 123.5 80.1 128.3 89.9 

Time 1 2.95 1.9 2.76 1.8 

Blood Glucose 2 140.3 94.4 127.2 105.4 

Time 2 3.20 3.1 3.28 2.7 

t-TEST RESULTS 

t-VALUE d.f. 2-TAIL P 

1. 74 44 .089 

2.84 59 .006 

7.57 45 .000 

4.14 23 .000 

-.80 45 .425 

-.42 61 .674 

7.74 31 .000 

6.57 29 .000 

5.24 30 .000 

1.05 43 .300 

2.64 51 .011 

2.17 19 .043 

0.86 16 .410 

1.52 39 .136 

-.93 60 .357 

-.23 47 .820 

.38 36 .704 

.43 26 .674 

-.09 21 .931 
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MALES FEMALES 

VARIABLES MEAN s.d. MEAN s.d. 

Triceps 1.95 .95 3.26 1.00 

Biceps 1.01 .68 2.03 .93 

Forearm .89 .43 1.43 .63 

Subscapular 2.65 .89 2.89 1.04 

Midaxillary 1.95 1.08 3.33 1.68 

Suprai1iac'" 2.05 2.19 3.83 1.91 

Thigh'" 1.90 1.16 4.06 1.36 

Calf 1.08 • 77 2.098 1.17 

Subscapular/Thigh'" 2.16 .92 .79 .39 

Triceps/Thigh'" 1.496 .67 .91 .49 

subscapular/calf 3.21 1.47 1.69 .87 

subscapular/Triceps 1. 70 .85 .94 .22 

AGE 54.62 14.29 45.30 13.53 

t-TEST RESULTS 

t-VALUE d.t. 2-TAIL P 

-5.30 46 .000 

-5.20 57 .000 

-4.12 60 .000 

-.88 42 .383 

-3.50 39 .001 

-.94 2 .447 

-3.80 5 .009 

-4.02 47 .000 

3.26 4 .028 

1.90 4 .120 

3.83 20 .001 

3.86 19 .001 

2.77 47 .008 
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except for subscapular. Two skinfold measurements, suprailiac and thigh skinfolds, 

were partially dropped from subsequent analyses due to small subject numbers. 

b. Socioeconomic Characteristics 

The nature of the socioeconomic questions produced two sets of data, one 

quantitative in nature and one qUalitative. Table 6.9, section A, presents the results of 

the sub-sample of 79 subjects interviewed in 56 households. Given that some 

individuals were members of the same household certain variables had higher missing 

data due to their elimination in order to avoid household data duplication. These 

variables are presented in Table 6.9, section B. 

Other information obtained through the household interviews and questionnaires 

was coded to provide further comparison variables. Among the variables produced in 

this manner were those related to work status, enrollment in Medicare, Medicaid, 

WIC, AHCCCS and/or private insurance, immigration status, and source(s) of 

household income. 

The house size in which the subjects lived was variable, and the structure 

ranged from brick homes with gardens to trailer-homes placed on bare terrain. Among 

27 families who owned brick houses cooling was possible through the use of water 

coolers or air conditioning units; 15 families owned trailer-homes which have coolers 

and fans, except for one where the owner had no artificial means of cooling when the 

study started; 7 families rented apartments in government projects (at EI Pueblo 



A. INDIVIDUALS Cn=7') 

VARIABLE: 

Year Born 

Years of Schooling 

No. of States Lived 

Years as U.S. Immigrant 

Years as u.S. Citizen 

B. HOUSEHOLDS (n=S7) 

VARIABLE: 

Income per Week 

No. Cars OWned 

No. Residents Season 1 

No. Residents Season 2 

No. Residents Season 3 

Age Resident 1 

Age Resident 2 

Age Resident 3 

Age Resident 4 

Age Resident 5 

Age Resident 6 

Age Resident 7 

Age Resident 8 

Age Resident 9 

Age Resident 10 

No. Residents Working 

No. Residents in School 

Table 6.9 
Socioeconomic Variables 

MEAN s.d. 

41.63 14.38 

6.06 3.39 

3.76 1.38 

15.47 11.00 

40.20 19.95 

MEAN s.d. 

195.46 107.26 

1.48 .92 

3.98 2.46 

4.70 2.26 

4.68 2.36 

47.14 14.17 

45.60 17.85 

17.33 8.98 

12.31 6.98 

11.43 11.24 

11.88 8.44 

19.43 22.48 

30.33 31.77 

35.33 44.06 

1.00 ----
1.09 .91 

1.68 1.40 

No. Residents Stay Home 1.77 1.57 

Yrs Lived in this House 8.66 8.36 

No. Children U.S. Born 1.52 1.53 
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Min. Max. n= 

13 70 79 

0 14 68 

1 9 70 

0 38 38 

1 65 20 

Min. Max. n= 

36 460 39 

0 4 52 

0 11 55 

1 12 53 

0 12 53 

19 77 56 

4 70 52 

1 40 45 

0 29 35 

0 58 3. 

0 26 16 

0 63 7 

11 67 3 

6 86 3 

1 1 1 

0 5 57 

0 4 S6 

0 7 57 

0 36 50 

0 6 44 
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all had central air conditioI,ling, and at Valley Vista some apartments had central air, 

others had water coolers) in the Somerton area. Five families owned homes which they 

constructed with government loans, some had central air conditioning or water coolers, 

and ceiling fans. Three families lived in adjacent structures to homes (added structures 

to the original house) and had water coolers. Two families rented brick houses, and 

one family lived with relatives who owned a brick house. Some of the construction 

supplies for the building of the houses was brought from Mexico, e.g., bricks and tile, 

as reported by the subjects. 

Job stability was uncommon, even individuals who worked for local agricultural 

companies were laid off for periods of time and work benefits, such as health 

insurance, were inactivated by the companies. During such periods some individuals 

sought jobs on a temporary basis with contratistas (contractors), even if they were 

hired at minimum wages. This job instability made the gathering of accurate 

employment data difficult because a person could work for a contractor two weeks and 

then be without work for months, work for a company and not have insurance for the 

first month and then have insurance for a few months, then be laid off, cash 

unemployment benefits, all within a half-year period. In the summer 1990 session of 

the study, full time jobs were held by a few individuals. Two men held maintenance 

jobs in Yuma; 3 men had night jobs at Yuma factories, and 1 had a 60-hour a week 

day job at a warehouse in Yuma; 4 men held afternoon jobs as sprayers; and 1 worked 

as a gardener. Two men worked in California and did not come to their Yuma home 
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often. Two men worked in construction; another man repaired vehicles at home to 

supplement his household income (he sought to earn enough money through this work 

to avoid following la corrida that year). Seven people, most of them women, held 

temporary jobs which lasted a few weeks in the tomato or the grape fields of the 

Imperial and the Yuma Valleys. Other subjects did not have a job but were ready to 

collect or were already receiving unemployment benefits. Two families and 2 adult 

males followed la corrida and worked in California that summer; and 1 family returned 

to Mexico for the summer of 1990, once the school year was over. 

Household income figures were calculated for income earned during a week by 

all household members and from all sources, including food stamps, supplemental 

payments, wages, and others. In most cases the annual income as reported to IRS or 

welfare officials was the figure used to calculate the weekly income. This annual figure 

was found to be easily obtainable in households that receive welfare and unemployment 

benefits. In other cases the subjects provided the pay stubs to calculate the income 

figure. It should be stressed that in most households the weekly income figure 

fluctuates during the year, by season and by employment status. Welfare benefits such 

as food stamps are reduced when income flow is higher due to job related income. The 

mean income figure for the households was $195.50 a week (s.d. $107.26), the median 

value was $190 and the mode was $250 a week. One-third of the sampled households 

earned less than $115 a week. Overall, annual income was less than $10,000 for 51 

per cent of the sampled households. Only three households had annual incomes of 
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more than $20,000 ($21,008, $22,776 and $23,920). Two of the major income earners 

in these households had permanent jobs, one of them had a full-time job at a 

warehouse in Yuma, the other worked for the County. The third main income earner 

worked for an agricultural company. 

An income factor was calculated to adjust for household size and to assess if 

the households could be considered under or above national poverty level. Figures 

from the 100 per cent poverty level adjusted for family size from the national 

minimum WIC poverty income limits for July 1, 1990 to June 30, 1991 were used to 

create this income factor. According to the national figures, the income for a family 

of 1 to be considered 100 per cent of poverty level was $6,280, and for a family of 

8 was $21,280. The income factor figures revealed that 68 per cent of the sampled 

households lived under poverty level, i.e., income factor < 1.0 (range from 0.089 to 

0.811), and although 32 per cent of the households had an income factor> 1.0 the 

range did not exceed 2.0 (range from 1.009 to 1.986). The income factor mean was 

0.783 (s.d. 0.49) and the median was 0.6798. Even the two highest income households 

were just below the 200 per cent poverty level. 

Thirty-three per cent (19) of the households reported only 1 source of income, 

40 per cent of the households had 2 sources of income, 27 per cent had 3 sources of 

income, and 1 household had 4 sources of income. Among the sources of income, 48 

of the sampled households earned income from employment sources, although some 

of them also lived from unemployment benefits during portions of the year; 13 
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households received social security payments; a person in a single household received 

pension payments from the Union; 6 households received supplemental social security 

payments; 1 household received alimony and child support. One household owned a 

family business in San Luis, although the owner worked as a farmworker during 

portions of the year. Approximately 20 households sold home made goods, food items, 

candy, sodas, or sold objects at the Swap Meet in order to earn extra income. The 

1990-1991 food stamp program eligibility limits for a family of 1 was no more than 

$681 of monthly gross income for an allotment of $105 in food stamps, and $2,304 for 

a family of 8 for a food stamps allotment of $634. Fifteen households received food 

stamps all year long; a variable number of households received food stamps only 

during portions of the year. 

Among the elderly, the estimated monthly amount received as social security 

benefits was $350, which in most cases went to pay rent, electricity, telephone, and 

groceries. Some of the elderly received food stamps, and eight of the senior citizens 

bought their lunch at the Senior Center in Somerton or San Luis for $1.50 a day during 

week days, and the meals-on-wheels program delivered lunch to a retired-disabled 

couple in their home. 

Seventy-two per cent of the subjects held Mexican citizenship and they were 

legal residents of the U.S. (although a few of their Mexico born children had no 

residency papers yet). Among the other 28 per cent, 20 per cent were U.S. citizens by 

birth, and 8 per cent were naturalized U.S. citizens. At least half of all the residents 
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immigrated to the U.S. more than 15 years ago, and 29 per cent received their 

immigration papers in the last four years, through the Amnesty program (lRCA). 

Thirteen and one-half per cent of the households did not own a car, 38.5 per 

cent owned one car, 36.5 per cent owned two cars, 9.6 per cent owned three cars, and 

only one household owned four cars. Among the material objects seen in the 

households, all had refrigerators, stoves, radios and television sets. The TV usually 

played a Spanish-language station, whether u.S. based (required TV cable 

subscription) or Mexican based. The programs watched in these channels were Spanish 

language news and soap-operas; weekend programs varied. Children were seen 

watching more English-language TV than adults, usually cartoons, movies, videos, and 

others. The fall and winter field seasons coincided with the conflict in the Persian 

Gulf. Four households had children or relatives in the armed forces, three of whom 

were deployed to the Gulf. News watching on TV or radio listening was more common 

in most of the households during this period of conflict than during the summer. 

c. Family History and Migration 

Information regarding genealogy, family and migration histories were obtained 

from 79 subjects. Among the most salient findings of the historical reconstruction of 

the migration patterns of the subjects in the sample were that the state of Sonora has 

been the birthplace of 31 per cent of the subjects, 28 to 27 per cent of the subjects' 

parents, and 19 to 28 per cent of the subjects' grandparents. Other Mexican states 
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where significant percentages of the subjects or their ancestors were born were 

Michoacan (16 to 8 per cent) and Ialisco (10 to 7 per cent). The distribution of the 

percentages of each of the most salient birthplaces is presented in Table 6.10. 

Other birthplaces mentioned by the subjects (EGO) included Hidalgo, 

California, Cuba, Coahuila, Colima, Texas, New Mexico and Oklahoma. Other states 

reported as the mother's (MO) birthplace were California, Hidalgo, Colima, Texas, 

Illinois and New Mexico; and among the father's (FA) birthplace were Texas, 

Coahuila, Colima, Hidalgo, California, and New Mexico. Other places of origin of 

maternal grandfathers (MOFA) were Colima, Coahuila, California, Texas, New 

Mexico, China, Cuba and Spain; and among maternal grandmothers (MOMO) were 

Mexico City, Tamaulipas, Coahuila, Colima, California, Texas, New Mexico, 

Oklahoma, Cuba, Japan and Spain were also reported. Among the paternal 

grandfathers (F AF A) other places of origin were Coahuila, Hidalgo, Texas, New 

Mexico, and Cuba; and among paternal grandmothers (F AMO) were Coahuila, 

Colima, Hidalgo and New Mexico. 

The subjects were also questioned regarding their "ethnicity" and their 

responses were either "Mexican" or "American. " Inquiring further into the possibility 

of other ethnic roots besides Mexican, the responses elicited suggested the following 

combinations, Mexican (no other known background), 66 per cent; Mexican-European 

(Spanish, German, Italian or American Caucasian), 14 per ceot; Mexican-European

Amerindian, 8 per cent; Mexican-European-Oriental (Chinese or Japanese), 3 percent; 



STATE OF ORIGIN EGO MO MOFA 
(%) (%) (%) 

SONORA 31 28 28 

MICHOACAN 8 9 13 

I JALISCO 8 8 10 
, 

SINALOA 5 8 7 

ZACATECAS 4 7 7 

I DURANGO 5 5 4 
I 

I BAJA CALIFORNIA 12 5 4 

NAYARIT 1 3 3 

CHIHUAHUA 3 5 3 

SPAIN (COUNTRY) 0 0 2 

ARIZONA, U.S. 7 3 0 

GUANAJUATO 3 1 3 

MOMO FA FAFA 
(%) (%) (%) 

22 27 19 

10 15 15 

10 7 9 

8 8 9 

8 8 9 

3 8 6 

5 3 2 

5 1 2 

5 3 2 

2 0 8 

2 4 6 

3 4 6 

FAMO 
(%) 

21 

16 
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Mexican-Mayo Indian, 5 per cent; Spanish (all ancestors), 3 per cent; and New Mexico 

Mexican, 1 per cent. The inclusion of Mayo Indian as a separate category in this ethnic 

breakdown was done because the subjects referred to these as "blue eye-white Indians. " 

Mayo Indians are Cahita speakers, linguistically close to the Yaqui Indians of Northern 

Mexico. The fact that some have blue eyes reflects admixture (Carlos Velez-Ibanez, 

personal communication). 

In order to assess migration patterns and extended family geographic location, 

a number of questions were asked regarding the residence of family members in the 

U.S., Mexico and other countries. Seventy-six per cent of the subjects had relatives 

in the Yuma area (other than the household members), 48 per cent had relatives in 

other Arizona communities, and 73 per cent had relatives in California. Twenty-four 

per cent of the subjects had no relatives living in the U.S., and 37 per cent had no 

relatives living in Mexico. Sixty-four per cent of the subjects had relatives living in 

Sonora, and 30 per cent had relatives in Baja California. Other states where relatives 

resided were mentioned by the subjects but each of those states contributed less than 

12 per cent to the total percentage (e.g., Sinaloa, Michoacan, Mexico City, Jalisco, 

Zacatecas, Nevada and Florida). Only 8 per cent of the subjects had relatives in other 

countries (Cuba, Peru, Germany and Canada). 

Of all the places of origin mentioned, Michoacan, Colima, Jalisco, Nayarit, 

Sinaloa, Sonora, and Baja California are Western Coastal Mexican states. Chihuahua, 

Durango, Zacatecas and Guanajuato are located along the eastern section of the Sierra 
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Madre Occidental mountain range that travels along the western area of the Mexican 

territory. The distribution of the states of origin of the subjects and their families, and 

the present place of residence of the subjects was in accordance with the patterns of 

migration discussed earlier in Chapter 2, i.e., Western Mexican states connected to 

Western U.S. states. Furthermore, the percentage of the younger generation born along 

the border states (Baja California and Sonora) was greater than that of previous 

generations, and at least 66 per cent of the households interviewed had children born 

in the U.S. In addition, the present geographic distribution of the relatives of the 

sampled subjects also suggested a movement toward the border states and the U.S., 

especially the state of California. 

Overall, 76 per cent of the subjects reported a family history of migration. In 

some cases this history goes back to the grandparents, e.g., one subject's father 

worked in the railroad in Illinois while the family lived in Central Mexico, and another 

subject's father worked in the Arizona mines while the family lived in Sonora. The 

patterns of migration of the subjects were measured by counting the number of states 

in which they had lived. Two per cent of the sampled subjects had lived in only I 

state, Arizona. Thirty-one per cent had lived in 4 states, 30 per cent had lived in 3 

states, 20 per cent had lived in 5 states, 11 per cent had lived in 2 states, and 4 per 

cent had lived in 7 or more states throughout their lives. Seventy-three per cent of the 

subjects had lived in Sonora, 66 per cent in California, 19 per cent in Baja California, 

and 10 per cent in Jalisco. 
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d. Health Related Factors 

Table 6.11, section A, presents the mean, standard deviation, minimum and 

maximum values of quantitative health variables. Female-specific variables are 

presented in section B of Table 6.11. 

Twenty-seven per cent of the subjects reported having good health, the rest 

reported one or several diseases or ailments. Among the most often reported conditions 

were hypertension (24 per cent), diabetes (19 per cent), heart problems (14 per cent), 

arthritis (11 per cent), work injuries (5 per cent), ulcer problems (5 per cent), 

nervousness (4 per cent), and depression (4 per cent). Among 64 subjects, 23 per cent 

reported high cholesterol; however, given that most of these individuals had not been 

tested recently for high cholesterol the self-reporting of cholesterol was not considered 

reliable in this study. 

Fifty-seven per cent of the subjects reported dieting at one or several points in 

their lives, and 48.4 per cent reported some kind of physical activity or exercise, 

although the most often reported activity was walking. Only 6 per cent of the subjects 

reported bicycle exercise, and 2 subjects played softball on an irregular basis. Sixty

two per cent of the subjects never smoked, 16 per cent quit smoking, and 22 per cent 

were smokers at the time of the study. Forty-one and one-half per cent of the subjects 

did not drink, 21.5 per cent were ex-drinkers, and 37 per cent drank occasionally or 

daily. 
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Table 6.11 

Health Related Variables 

II~. INDIVIDUALS (n=79) 

VARIABLE: MEAN s.d. Min. Max. n= 

No. Diabetic Relatives 1.37 1.38 0 5 76 

No. Medications Used 1.64 1.89 0 11 78 

Years Smoking 5.90 10.99 0 . 45 62 

No. Cigarettes Smoked 13.26 15.41 0 50 19 

Weight (kg) 74.44 13.47 45.5 110.5 74 

Height (m) 1.60 .09 1.44 1.78 73 

BMI (kg/m2) 29.09 5.33 18.90 47.20 72 

PDW (%) 135.13 25.92 89.1 224.7 72 

Desired Weight (kg) 65.06 9.50 50.0 84.0 44 

B. FEMALE-SPECIFIC (n=53) 

VARIABLE: MEAN s.d. Min. Max. n= 

No. Pregnancies 5.33 3.02 0 11 51 

No. Miscarriages .72 1.05 0 5 43 

No. Big Babies .60 1.25 0 7 47 

Weight Big Baby 1 5.13 .89 4.5 8.0 16 

Weight Big Baby 2 4.90 .42 4.5 5.5 5 
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The most common number of pregnancies reported by the female subjects was 

3 (21 per cent), followed by 6 (13 per cent); and, only one female did not have 

children throughout her reproductive years. FOrty per cent of the females used the pill 

(contraceptive) at one stage of their lives. Two females reported a history of gestational 

diabetes, and 16 females reported giving birth to high weight babies (~4.5 kg). 

Although 88 per cent of the high weight babies were between 4.5 and 5.0 kilograms, 

one woman reported giving birth to a 6.5 kilograms baby, and another woman reported 

an 8.0 kilograms baby. 

Sixty-eight per cent of the subjects took medications or vitamin supplements. 

Twenty-four per cent took only 1 medication, 22 per cent took 2 medications, and 19 

per cent took 3 to 5 medications. Only 2 subjects took 7 and 11 different medications. 

A list of the medications used by the adult subjects at time of the study period is 

presented in Appendix P. Some of the medications were purchased in Mexico, 

sometimes as substitutes for brand drugs prescribed by physicians in the U.S. Although 

some of these medications were equivalent in formulation, the price was usually 

considerably lower for Mexican medications. For example, the cost of the 

contraceptive Secuentex, used by one of the subjects, had a price of less than 50 cents 

($1,000 pesos in 1990) a cycle in Mexico. A number of brand medications like certain 

antidiabetic drugs were not available through the Mexican pharmaceutical industry, as 

was the case of Glucotrol (glipizide) and Micronase (glyburide), commonly prescribed 

to the diabetics in the sample and diabetics in the U.S. Two diabetic subjects who were 
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price sensitive substituted their U.S. prescription with the less costly Euglucon 

(glyburide) produced in Mexico without consulting their physician first. Other subjects 

could not afford the cost of their U.S. prescription drugs and did not follow their 

medical regimes, as in the case of a disabled man who was prescribed the drug 

Percocet (narcotic plus acetaminophen) which he never bought. 

In general, most households maintained a number of medications available at 

home, especially households with children. The medications usually included cough 

syrups and cold medications (e.g., Desenfriol, Coricidin), analgesics (e.g., Tempra, 

Mej oral , aspirin), certain antibiotics (e.g., amoxicillin, penicillin), and diarrheal 

formulations, which were commonly purchased in San Luis Rio Colorado pharmacies, 

especially antibiotics which did not require a physician's prescription for purchase in 

Mexico. Although most of the sample subjects had been clients of the clinic at one 

time or another, some families sought health care in San Luis Rio Colorado. In the 

summer of 1990, of 22 visits made to health practitioners by household members in 

the study, 12 were made to the clinic or to Yuma physicians, and 10 were made to 

practitioners in San Luis Rio Colorado. 

Only 26 per cent of all subjects had private insurance throughout the year or 

during portions of it. Six subjects received Medicare benefits, 7 received disability 

benefits. Among the households visited, 34 per cent had family members covered by 

AHCCCS, the State of Arizona's health coverage for the needy. Two households 

received Medicaid, and 4 households received WIC benefits. Most parents tried to 
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obtain some health coverage for their children through AHCCCS or Medicaid when 

no private insurance was available. The coverage through AHCCCS or Medicaid is 

determined by guidelines, and some or all of the children could be eligible if the 

parents' income remained low, the children were within the age range covered by the 

programs, and other requirements were satisfied. 

All subjects had heard the term diabetes, but 30 per cent of them could not 

characterize the problem. Overall, only 10 per cent of the sampled subjects were able 

to define further the disease, its complications and consequences. Most people reported 

that diabetes is "sugar in the blood that a person gets from "un susto Q un gusto" 

(something shocking or something enjoyable)." Even diabetics could not recall or did 

not know the complications caused by diabetes, such as retinopathy or neuropathy. Of 

the 79 adults interviewed, 32 per cent reported having 1 known diabetic relative, 13 

per cent knew of 2 diabetic relatives, 15 per cent had knowledge of 3 diabetic 

relatives, and 8 per cent had 4 to 5 diabetic relatives. The most commonly reported 

diabetic relatives were mother (21 cases), sister (17 cases), father's sister (7 cases), 

father (5 cases), mother's sister (4 cases), brother (4 cases), and spouse (4 cases). 

Twenty-five per cent of the subjects knew of a diabetic relative who had aied of 

diabetes or diabetic complications, mother being the relative most frequently mentioned 

(42 per cent of all relatives mentioned). Overall, maternal family history of diabetes 

was reported by 32 per cent of the subjects, while paternal family history of diabetes 

was reported by 20 per cent of the subjects. 
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c. Diabetics and Non-Diabetics 

This section is divided into several sub-sections in order to answer the specific 

research questions proposed for this study. The first sub-section provides a brief 

description of the diabetic sub-sample. In the second sub-section the prevalence of 

NIDDM for the sampled population is calculated and discussed. The third sub-section 

assesses specific NIDDM risk factors: age, sex, obesity and central adiposity, family 

history of diabetes, of hypertension, andlor of gallbladder disease, and ethnicity. The 

fourth sub-section assesses the impact of migration history. In the fifth sub-section, a 

number of variables are tested in order to find other possible predictors of NIDDM and 

blood glucose levels in the population studied. 

a. Diabetic Subjects 

Appendix Q provides the breakdown of the subjects by sex and diabetic status, 

using blood glucose levels by the time of the last meal consumed before the test took 

place. The diabetic subjects derive from the group of 79 adults in the sub-sample. 

Fifteen diabetic subjects were recruited and interviewed during the study, 10 females 

and 5 males. A group of 64 subjects were identified as non-diabetic, 43 females and 

21 males. Overall, 12 subjects had been previously diagnosed as diabetics, and 3 were 

identified as diabetics during the course of the study. These 3 individuals were not 

aware of their diabetic condition as later confirmed by an OGTT and a medical 

evaluation performed at the clinic. The OGTT test was performed subsequent to a 
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screening test during the study that revealed high blood glucose levels (> 140 mg/dl) 

in these subjects. The 3 newly diagnosed diabetics were females ages 60, 54 and 54. 

All of the ~ 140 mg/dl 2-hour post-prandial blood glucose readings corresponded to 

individuals who were diabetic or undiagnosed diabetics previous to the beginning of 

the study. However, not all diabetic individuals and recently diagnosed individuals had 

only blood glucose levels ~ 140 mg/dl. Figure 6.1 presents the graphic representation 

of the distribution of blood glucose levels in mg/dl of the diabetic subjects by their 

age. The diabetic subjects are represented by the number 1 in the plot; the number 2 

reflects the occurrence of two subjects at the same blood glucose and age intersect. 

Figure 6.1 
Plot of Blood Glucose Levels of Diabetics by Age 
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Table 6.12 presents the frequency distribution of the diabetics in the sub-

sample by age. The columns correspond to the age of the subject, sex, the occurrence 

frequency, the cell percentage, and the cumulative percentage. 

Table 6.12 
Age Distribution of the Diabetic Subjects 

I AGE I SEXI I FREQ. I PER CENT I CUM. % I 
45 f 1 6.67 6.67 

54 f 2 13.33 20.00 

55 m 1 6.67 26.67 

57 1m,2f 3 20.00 46.67 

60 f 1 6.67 53.33 

62 f 1 6.67 60.00 

64 m 1 6.67 66.67 

66 f 1 6.67 73.33 

67 f 1 6.67 80.00 

69 m 1 6.67 86.67 

70 m 1 6.67 93.33 

72 f 1 6.67 100.00 

TOTALS 5m, 10f 15 100.00 100.00 

I Male = m; Female = f. 

In addition to the diabetics interviewed for the study, two diabetic females had 

their glucose levels measured at one time during the course of the study. These females 

were related to members of the households studied, although they did not live in those 



285 

households; thus, they were not full participants in the study. Their inclusion in the 

analysis is limited to the estimation of diabetes prevalence for the studied population. 

The diabetics interviewed in this study, with the exception of two who 

occasionally used urine testing strips, did not test their glucose at home. None of the 

diabetics had a glucometer. Four of the diabetics controlled their diabetes through diet, 

five used Glyburide, three used glipizide and three used insulin. Not all of the diabetics 

under medication followed a strict dietary regime, except for two females. This was 

reflected in their low blood glucose readings. The therapy of some of the subjects 

changed throughout the course of the study. One female was using combination therapy 

at the beginning of the study and only insulin by the winter of 1991. One male changed 

from Glucotrol to Euglucon and was thinking of starting insulin, although most of the 

changes to his therapy were done without a physician's recommendation. This was 

possible due to the ease of access to antidiabetic medications without prescription in 

the San Luis Rio Colorado pharmacies. Two of the subjects also changed their 

antidiabetic medication dosage at will without consulting their physicians first. Their 

explanation was that if the medication helped them to reduce their blood glucose a 

higher dosage would be better for them. Two of the newly diagnosed diabetics started 

with a dietary regime only, while one started on antidiabetic medication once she was 

diagnosed at the clinic (her glucose remained in the 400+ mg/dllevels regardless of 

dietary regime). 
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In general, all diabetics followed certain dietary guidelines for their diabetes. 

Avoidance of certain food items was harder for males than for females. Two diabetic 

females followed a strict dietary regime that kept their glucose levels within the 120 

mg/dllimit; however, events during the fall and winter seasons contributed to the 

deterioration and fluctuation of their glucose levels. One female had health problems 

and her glucose often dropped to levels lower than 60 mg/dl. Her physician prescribed 

changes in the dosage of the seven medications she took at the time. The other female 

experienced higher glucose levels than usual due to an increase in food consumption 

during the visit of a son, and during the period of armed conflict in the Persian Gulf 

where her son served with the U.S. Armed Forces. 

In summary, 12 known diabetic subjects (5 males and 7 females) and 3 

undiagnosed diabetic females enrolled in the study. Most of the diabetic subjects had 

random blood glucose readings above 140 mg/dl, although a few had lower blood 

glucose readings at one or several times during the study period. 

h. Prevalence of NIDDM 

The estimation of true prevalence rates for the population is not possible due 

to the small sample size, and because the sample is slightly older than the overall 

population of the Somerton-San Luis area. Due to these constraints, the calculation of 

a NIDDM prevalence rate for the sampled population had to be performed using the 
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number of diabetics (n = 17) in the sample by the number of subjects in the study 

(n=212). This yielded a rate of 8.02 per cent. 

The diabetes rate was calculated for both sexes, and this yielded a rate of 6.8 

per cent for males and 8.7 per cent for females. When the rate was calculated for the 

35 years and older age group (n=94), the male group had a diabetes rate of 13.2 per 

cent, and the female group had a rate of 22.6 per cent. When only subjects 45 years 

of age and older (n=69) were considered, the male rate increased to 20 per cent and 

the female rate increased to 31.6 per cent. 

According to clinic statistics, in the summer of 1990 there were 68 diagnosed 

diabetic patients in the clinic's files. A comparison of the diabetics in the study sample 

and those listed by the clinic led to a match of only two diabetics. This would suggest 

that visits to the clinic are not always related to an existent health condition, and such 

condition may not be recorded on the patient's file. Furthermore, it would also suggest 

that there are diabetics in the area who are receiving their therapy indications from 

physicians outside the Yuma area, or are not under a physician's care, or they may be 

undiagnosed diabetics, as were the three female diabetics encountered in the present 

study. Therefore, if only the clinic's data is reported to health agencies and used for 

the estimation of prevalence rates in this area of Yuma County it is likely that such 

estimates may be below actual levels. 

In summary, the overall prevalence rate of NIDDM in this sample was of 8.02 

per cent. The rate increased with age and was greater among females than among 
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males, reaching a level of 20 per cent and 31.6 per cent, respectively, for the 45 years 

and older age group. 

c. NIDDM Known Risk Factors 

The literature on NIDDM suggests that the most important risk factors in 

NIDDM are age, sex, obesity, ethnicity, and family history of NIDDM whether 

parental diabetes or diabetic first degree relatives (ADA, 1991). In addition, research 

among U.S. Mexicans suggests that central distribution of body fat, history of 

gallbladder disease and gallbladder cancer, and Amerindian ancestry, are involved in 

the expression of NIDDM (Weiss, et al., 1984). The first step to assess the impact of 

these risk factors in the sampled population was to divide the sub-sample into two 

groups, diabetics and non-diabetics. In the following sub-sections, these risk factors 

are assessed and discussed in order to test their predicting value for the sampled 

population. 

1. Aee and Sex 

As mentioned in Chapter 1, the risk of diabetes increases with age, especially 

after the fourth decade of life, and it is higher among females especially those with 

Amerindian ancestry (ADA, 1991). Among the 79 subjects of the sub-sample, 15 

subjects were diabetic and their ages ranged from 45 to 72 years of age. This age 

range was within expected parameters (40 years of age and older). 

- -------- ----------
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Two measures of blood glucose were available for most of the subjects, B.G. 

1 and B.G. 2. Neither measure showed significant differences between males and 

females (for B.G. 1 males mean = 123.5 mg/dl, s.d. 80.1, females mean = 128.3 

mg/dl, s.d. 89.8; for B.G. 2 males mean = 127 mg/dl, s.d. 105, females 140.3 mg/dl, 

s.d. 94.4), nor between both measures (B.G. 1 mean = 138.7, s.d. 99.5; B.G. 2 mean 

= 130.86, s.d. 101.7; 2-tail p=.430, d.f. 49). However, the differences between the 

diabetic and the non-diabetic groups, as assessed by t-tests, were significantly different. 

The first blood glucose measure for the group of non-diabetics had a mean of 92.7 

mg/dl (s.d. 16.4), while for the diabetic group the mean was 256 mg/dl (s.d. 119), 

with p=O.OOOI (d.f. 14). The second blood glucose measure for the group of non

diabetics had a mean of 90.3 mg/dl (s.d. 17.9), while for the diabetic group the mean 

was 235 mg/dl (s.d. 148), with a significance of p=O.OO29 (d.f. 13). 

The sample had more female diabetic subjects (10) than male diabetic subjects 

(5). The sub-sample had a higher proportion of females than of males, but the 

proportion of diabetic males to non-diabetic males was lower than that of diabetic 

females to non-diabetic females. When the blood glucose values of the male and female 

groups were assessed separately by diabetic status, both measures of blood glucose 

(B.G. 1 and B.G. 2) were significantly different between diabetics and non-diabetics, 

although it should be noted that the size of the male sub-sample is small, especially in 

the diabetic cell. Table 6.13 presents the results of the t-tests. 



VARIABLES 

Females: 

B.G.1 

B.G.2 

Males: 

B.G.1 

B.G.2 

Table 6.13 
t-Test Results Comparing Blood Glucose Measures 

by Diabetic Status and Sex 
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DIABETICS NON-DIABETICS t-TEST RESULTS 

Mean s.d. Mean s.d. t-value df 2-tail p 

262.7 129.3 93.85 16.3 4.12 9 .003 

229.9 161.8 87.69 17.1 2.77 9 .021 

243.0 106.2 90.28 16.9 3.20 4 .032 

248.8 124.6 96.90 19.2 2.43 3 .092 

It should be stressed that the size of the standard deviation (s.d.) in the diabetic 

cells is high due to the high blood glucose values obtained from some of the diabetic 

subjects (maximum value for B.G. 1 was 420 mg/dl, and for B.G. 2 was 500 mg/dl). 

As mentioned before, none of the ~ 140 mg/dl blood glucose values corresponded to 

non-diabetic subjects. 

In summary, differences were found between the group of diabetic subjects and 

the non-diabetic subjects. The age range of the diabetic subjects was within expected 

parameters (all were older than 40 years of age), and there were more female diabetics 

than male diabetics (10 females and 5 males). The breakdown of the sample by sex and 

diabetic status showed higher random blood glucose levels in diabetic males and 

females than in non-diabetic males and females. However, no significant differences 
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were found in the blood glucose levels of males and females within the same category 

of diabetes status. 

2. Obesity and Central Adiposity 

Two other risk factors of importance in the development of NIDDM are obesity 

and regional fat distribution, especially central adiposity. There are several ways of 

determining these factors. Among the variables utilized to build the measures of 

obesity and central adiposity are height, weight, and skinfolds. Two common measures 

of adiposity are body mass index or BMI, and percent desirable weight or PDW. 

Regional fat distribution can be assessed using one of several ratios. The ratios of 

triceps-to-thigh skinfolds, subscapular-to-thigh skin folds, and subscapular-to-calf 

skin fold , assess upper versus lower fat distribution. The ratio of subscapular-to

triceps skinfolds denotes the centrality index. The formulas to build BMI, PDW, and 

the regional fat ratios are found in Appendix O. 

As shown earlier in section B. of this chapter, t-tests for anthropometric 

variables displayed differences between males and females. Males tended to be heavier 

than females in weight, and females had greater adiposity than males as assessed by 

skinfolds, especially for biceps, forearm, and calf skinfolds (2-tail pSO.OOO2, d.f. 57, 

60, and 47, respectively), and by regional fat distribution, expressed by the 

subscapular-to-calf skinfolds ratio (2-tail p=O.OOl, d.f. 20) and the subscapular-to

triceps skinfolds ratio (2-tail p=O.OOI, d.f. 19). Several t-tests were executed to assess 
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the differences between diabetics and non-diabetics. The procedure was set to compare 

both groups and the three weight variables (Weight 1, 2 and 3), the adiposity variables 

(skinfolds and regional fat ratios), and the body weight ratios (BMI and PDW). 

Although BMI and Weight 2 were found to be slightly different between the diabetic 

and the non-diabetic groups (2-tail p=0.08, d.f. 17 and 12, respectively), none of the 

weight variables, neither the body weight ratios, nor the skinfold, nor the regional fat 

distribution variables were found to be significantly different between the two groups. 

The slight difference in Weight 2 between diabetics and non-diabetics may be due to 

the greater weight of females in the diabetic group (83.2 kg, s.d. 14.04) than in the 

non-diabetic group (70.10 kg, s.d. 11.43). This difference was not apparent in Weight 

1 nor in Weight 3 between the diabetic and non-diabetic females. 

In summary, weight, skinfolds, ratios of adiposity and obesity were not found 

to be different between the diabetic and non-diabetic groups of this study. Although 

there were some sex differences, diabetic status did not contribute to create further 

differences in this sample. 

3. Diabetes. Hypertension. and Gallbladder Problems 

Hypertension, gallbladder cancer and gallbladder problems, and gestational 

diabetes are risk factors often cited in the NIDDM literature. These variables were 

assessed for the diabetic and the non-diabetic groups. Diabetics reported a higher rate 

of hypertension than non-diabetics (60 per cent and 23.8 per cent, respectively). None 
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of the subjects in either group reported gallbladder cancer, nor gallbladder stones. 

However, a similar percentage of subjects in both groups had experienced 

cholecystectomy (7.1 per cent of diabetics, and 8.8 per cent of the non-diabetics). 

Among females, only 2 reported gestational diabetes, both females were younger than 

45 years of age and neither was diabetic. 

Another set of risk factors often cited in the NIDDM literature are those related 

to family history of diabetes and gallbladder problems (gallbladder disease or cancer). 

These factors were assessed comparing the diabetic and the non-diabetic groups. 

Eighty-six per cent of the diabetics reported having a diabetic member in their 

genealogy, while only 42.6 per cent of the non-diabetics reported diabetes in their 

genealogy. Maternal history of diabetes was more common among diabetic subjects 

(61.5 per cent) than among non-diabetics (25.8 per cent). However, paternal history 

of diabetes was less often reported by diabetics (15.4 per cent) than by non-diabetics 

(21 per cent). Among the non-diabetic subjects 38.1 per cent of them had no known 

diabetic relatives. This contrasted with the 7.7 per cent of the diabetic subjects who 

had no known diabetic relative. Overall, diabetics had more diabetic relatives than non

diabetics subjects (e.g., 61.5 per cent of the diabetics reported having two to three 

diabetic relatives, while 20.6 per cent of the non-diabetics reported having two or three 

diabetic relatives). Fifty per cent of the diabetics had already lost a relative to diabetic 

complications, while only 19 per cent of the non-diabetic subjects had lost a relative 

to diabetes. 



294 

Family history of hypertension, gallbladder disease and gallbladder cancer were 

also assessed. Hypertension in the family was higher among diabetics (71.4 per cent) 

than among non-diabetics (58.3 per cent). Gallbladder disease in the family was 

reportedly higher among diabetics (46.2 per cent) than among non-diabetics (31.9 per 

cent). Gallbladder cancer was not known to have occurred in neither the diabetics' nor 

the non-diabetics' families. 

t-tests were executed to assess differences between the diabetic and the non

diabetic groups. Most of the comparisons of blood glucose (B.G.) levels did not show 

differences; however, a few variables showed significant differences. The group of 

non-diabetics with a family history of gallbladder problems had lower B.G. levels than 

the group with no such history (87 mg/dl and 95.3 mg/dl, respectively, t=2.6, d.f. 25, 

2-tail p= .016). Non-diabetics who had had a cholecystectomy had lower B.G. levels 

than those who still had their gallbladder (86.8 mg/dl and 94 mg/dl, respectively, 

t=2.3, d.f.13, p=.037). Diabetics with no paternal history of diabetes had higher 

B.G. levels than the diabetics who had a paternal history of diabetes (274.2 mg/dl and 

111 mg/dl, respectively, t=3.57, d.f. 3, p=.026). These were the only significant 

differences of the health problems and family history of diseases examined. Unlike 

other studies, the sample pointed toward an opposite association between blood glucose 

and gallbladder problems among non-diabetics, and blood glucose and paternal history 

of diabetes among diabetics. A source of error could be related to the small sample 
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size; however, the p values cannot be dismissed. None of the other variables known 

to be associated with blood glucose were found to be of importance for this sample. 

In summary, cholecystectomy and history of gallbladder problems were found 

to be associated with blood glucose levels among non-diabetics. Paternal history of 

diabetes was found to be inversely associated with blood glucose levels among 

diabetics. None of the other known risk factors, family history of diabetes, gallbladder 

problems, or hypertension, were found to be associated with blood glucose levels 

among non-diabetics nor diabetics in this sample. 

4. Ethnicity 

As mentioned in previous sections, an effort was made to obtain information 

on the ancestry of the subjects. While most of the sampled subjects (65 per cent) could 

not recall having other non-Mexican ancestors, 35 per cent could recall other ethnic 

or national roots. Interestingly, while 53 per cent of the diabetics reported an all 

Mexican background, 69.5 per cent of the non-diabetics reported an all Mexican 

background. Twenty per cent of the diabetics had a Mexican-European ancestry, 13.3 

per cent had a Mexican-European-Amerindian ancestry, and 13.3 had a Mexican-Mayo 

Indian ancestry. Among the non-diabetics the respective percentages for such 

categories were 11.9, 6.8, and 3.4 per cent. There were no diabetics in the Mexican

European-Oriental, Mexican from New Mexico, and All-Spanish-ancestors categories. 



296 

Appendix R presents the ethnicity breakdown of the subjects 45 years of age and older 

by diabetes status and sex. 

The ethnicity categories were compared and differences were found among 

them. The highest mean value for the overall sub-sample was for the Mexican

European-Amerindian category (216.83 mg/dl), followed by the Mexican-Mayo Indian 

category (200.25 mg/dl), the Mexican-European category (123.11 mg/dl), the Mexican 

category (116.69 mg/dl), the Mexican-European-Oriental category (102 mg/dl), and 

the All Spanish category (90.5 mg/dl). These rankings were still maintained when only 

females were entered into the analysis. The male rankings were slightly different, but 

the sample number in each of the ethnicity categories was reduced to 1, with the 

exception of the Mexican category (n=17). 

The mean values examined included both the diabetic and the non-diabetic 

subjects. Therefore, the ethnicity categories were examined separating the subjects into 

diabetic and non-diabetic groups. Differences in mean blood glucose values were found 

between the diabetic and the non-diabetic groups. This was expected given that, 

overall, diabetics had B.G. levels than non-diabetics in this study. The ethnicity 

categories were compared against each other, for both the diabetic and the non-diabetic 

groups. The comparison of the means for the different ethnicity groups suggested a 

gradient of blood glucose levels. In both the diabetic and non-diabetic groups, the 

Mexican-European-Amerindian ethnicity category had the highest mean B.G. level 

(409.5 mg/dl for diabetics, and 120.5 mg/dl for non-diabetics). Three of the ethnicity 
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categories did not have diabetic subjects (All Spanish, Mexican from New Mexico, and 

Mexican-European-Oriental). Thus, these categories were not included in the rest of 

the ethnicity analysis. 

t-tests were performed in order to assess the significance of the mean 

differences among the remaining ethnicity categories. The results of these comparisons 

are presented in Table 6.14. 

Non-Diabetic 

Diabetic 

Non-Diabetic 

Diabetic 

Non-Diabetic 

Diabetic 

Non-Diabetic 

Diabetic 

Table 6.14 
t-Tests for Blood Glucose Levels by Ethnicity Categories 

for Non-Diabetic and Diabetic Subjects 

Mean s.d. Mean s.d. t- d.f 

MEXICAN Mex-Mayo Ind. 

89.37 16.4 99.0 19.8 -.67 1 

236.3 118.8 301.5 84.1 -.90 2 

MEXICAN Mx-euro-ameri 

89.37 16.4 120.5 9.75 -5.6 5 

236.3 118.7 409.5 3.54 -4.1 7 

Mex-Mayo Ind. Mx-euro-ameri 

99.0 19.8 120.5 9.75 -1.5 1 

301.5 84.1 409.5 3.53 -1.8 1 

MEXICAN Mex-European 

89.37 16.4 96.3 14.4 -1.1 7 

236.3 118.8 176.7 94.1 .87 4 

p= 

.615 

.458 

.002 

.004 

.348 

.320 

.319 

.428 
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The only statistical significant differences among the ethnicity categories were 

found between the Mexican and the Mexican-European-Amerindian categories. The 

latter category had higher mean B.G. levels, for both the diabetic and the non-diabetic 

groups, than the Mexican category. The Mexican category had lower mean B. G. levels 

than all other ca~egories among non-diabetics, and among diabetics, with the exception 

of the Mexican-European category where diabetics had lower mean B.G. than the 

Mexican category diabetics. Although the results suggest lower B.G. levels in "non

admixed" Mexicans (i.e., Mexican category), the findings are not conclusive. The 

results are likely influenced by the small sample size and the large standard deviations 

in some categories, and should be interpreted with caution. 

In summary, higher levels of blood glucose were found in the diabetic group 

than in the non-diabetic group, regardless of ethnicity category. Due to the s.mall 

sample size in most of the ethnicity categories, there were no diabetics in the All 

Spanish, New Mexico Mexican, and the Mexican-European-Oriental categories. 

Among the categories that had diabetic subjects, the highest mean blood glucose level 

was in the Mexican-European-Amerindian category. The ranking of this category 

remained at the top, and still statistically significant, among all other categories when 

only non-diabetic subjects were considered. Furthermore, a gradient seemed to emerge 

in which "non-admixed" Mexicans had lower blood glucose levels than "admixed" 

Mexicans. 
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d. Migration History 

In order to further identify possible risk factors associated with diabetes in the 

sampled population, migration history was assessed. Among diabetics, 79 per cent of 

the subjects had lived in 2 to 4 states throughout their lives, while 75 per cent of the 

non-diabetics had lived in 1 to 4 states throughout their lives. Two of the states were 

Arizona and Sonora. There was a difference between the two groups regarding family 

history of migration. Eighty-seven per cent of the diabetics reported a family history 

of migration, while only 72.6 per cent of the non-diabetics reported a family history 

of migration. This family history was not exclusive of parents and grandparents, but 

included the respondent and his/her family as well. Family history of migration was 

further analyzed by executing t-tests. The tests showed similar blood glucose levels 

between the subjects with family history (mean 91.6 mg/dl, s.d. 14.6), and those 

without a family history of migration (mean 91.07, s.d. 22.4). 

In summary, although there were differences between the diabetic and the non

diabetic groups regarding migration history, no significant associations were found 

between the groups with a history of migration and those without a history of 

migration. 

e. Other Risk Factors 

Due to the type of data gathered during the length of the fieldwork, it was 

possible to make comparisons and assess other variables and their impact on diabetic 
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status. Among the factors discussed in this section are several health variables, place 

of origin of the subjects and their families, a number of lifestyle variables, education, 

and socioeconomic variables. 

1. Health Factors 

A number of variables were examined in order to assess the plausibility of 

identifying other NIDDM risk factors. Different health variables were plotted, and 

some of the plots produced are presented in Appendix S. 

Comparisons between the diabetic and non-diabetic groups showed that the 

percentage of diabetics with 4 or more health problems was 33.3 per cent, while only 

6.5 per cent of the non-diabetics reported having more than 3 health problems. In 

addition, more diabetics (86.7 per cent) took medications than non-diabetics (63.5 per 

cent). The number of medications was greater among diabetics than in non-diabetics. 

For example, 53.3 per cent of diabetics took 3 or more medications, while only 14.3 

per cent of non-diabetics took 3 to 5 medications. 

Histories of cardiovascular disease and cancer variables were examined to 

assess if they were related to NIDDM. In general, more diabetics reported a history 

of cardiovascular disease in the family than non-diabetics (57.1 per cent and 47.9 per 

cent, respectively). However, more non-diabetics reported cancer in the family than 

diabetics (51.02 per cent and 15.38 per cent, respectively). The types of cancer 
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reported by the s~bjects were liver, stomach, uterus, leukemia, rectal, breast, 

intestinal, prostate, and throat. 

Four other variables were examined for the group of females only. Fifty per 

cent of the diabetic females had between 8 to 11 pregnancies, while only 24.4 per cent 

of the non-diabetics had between 8 to 11 pregnancies. However, the percentage of 

babies born to diabetic females weighing more than 4.5 kg at birth was lower than that 

for non-diabetic females (22.2 per cent and 36.9 per cent, respectively). Pill use was 

exclusive of non-diabetic females (56.8 per cent); none of the diabetic females had ever 

taken this contraceptive. This could be partially related to the age of the diabetic 

females, who as a group are older than the group of non-diabetic females. Diabetic 

females also had less children born in the U.S. than non-diabetic females. Sixty per 

cent of the'diabetic females' children were born in the U.S., while the percentage for 

the non-diabetic females' children was 81.4 per cent. Both groups of diabetics and non

diabetics had similar percentages of females who never experienced a miscarriage or 

abortion (57.6 per cent of non-diabetics, and 60 per cent of diabetics), and among all 

females, only one non-diabetic female reported more than 2 miscarriages. 

In summary, diabetics were in poorer health than their non-diabetic 

counterparts. They had a greater number of health problems and took more 

medications than non-diabetics. Family history of cardiovascular problems was also 

greater among diabetics than among non-diabetics, but the differences were not 

significant. In contrast, non-diabetics reported a higher percentage of family history 
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of cancer than diabetics. Among females only, a greater number of diabetic females 

had eight or more offspring than non-diabetic females. When the two groups of 

females were compared, non-diabetic females reported more high weight babies (~ 

4.5 kg) than diabetic females, and they also had more babies born in the U.S. than 

diabetic females. Oral contraceptive use was found only among non-diabetic females. 

2. Place of Ori&:in 

The nature of the data derived from the genealogical inquiry allowed limited 

assessment of the role of place of origin and the risk of NIDDM. The data extracted 

allowed the categorization of the birthplace of seven individuals of the family for each 

case. The data examined in this sub-section relates to the birthplace of Ego (subject), 

his/her mother, father, mother's mother, mother's father, father's mother, and father's 

father. The name of the state of birth, and in a few cases the country of birth, if such 

birth occurred outside the U.S. or Mexico, of the above individual's was coded and 

examined. Overall, only 1 diabetic subject (7.1 per cent of the diabetics) had a U.S. 

born mother, while 8 non-diabetics (13.12 per cent) had a U.S. born mother. One 

diabetic (7.1 per cent) and 1 non-diabetic (5 per cent) had fathers born in the U.S. 

None of the parents of diabetic subjects, nor the diabetics themselves, came from the 

Western Mexican states of Sinaloa or Colima, nor from the Mexican Central states of 

Guanajuato or Hidalgo. 
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The breakdown of the data into single or multiple places of birth (states) in the 

genealogy revealed that unlike the non-diabetics' genealogical histories, 43 per cent of 

the diabetics and their families were born in the same state. The states were Sonora (3 

families), Chihuahua (1 family), Nayarit (1 family), and Michoacan (1 family). In only 

1 non-diabetic family all 7 members were born in the same state (Sonora). In contrast 

to their counterparts, 48 per cent of the non-diabetic subjects were born in a state 

different from that of their parents and grandparents. Overall, the percentage of non

Mexican born family members did not differ considerably between the diabetic and the 

non-diabetic families, except for a 6 per cent higher percentage of parents and maternal 

grandparents of non-diabetics. 

Table 6.15 gives the distribution of the number of places of origin (states) in 

the genealogy of the sampled subjects. 



Table 6.15 
Number of Places of Origin of Diabetic 

and Non-Diabetic Families 

Number of Birthplaces in Genealogy Percentage 

DIABETICS: 

All members same birthplace 43% 

Only Ego has different birthplace 0% 

Two birthplaces 21% 

Three birthplaces 21% 

Four birthplaces 7% 

Five birthplaces 0% 

NON-DIABETICS: 

All members with same birthplace 2% 

Only Ego has different birthplace 48% 

Two birthplaces 12% 

Three birthplaces 22% 

Four birthplaces 12% 

Five birthplaces 5% 
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In summary, there were no major differences between the places of origin 

(states) of the diabetic and the non-diabetic families. However, differences were found 

between the number of birthplaces of the two groups of families. Almost half of all 

diabetic families had the same place of origin, while only one of the non-diabetic 
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families shared the same birthplace. No other major differences were found by place 

of origin. 

3. Lifestyle Factors 

Several factors were assessed in order to understand if there were lifestyle 

patterns that could account for the distribution of the diabetic and the non-diabetic 

groups. The comparisons showed that more non-diabetics had never smoked than 

diabetics (65.5 per cent and 46.2 per cent, respectively), although the percentage of 

current smokers was similar between the two groups (21. 8 per cent of the non-diabetics 

and 23.08 per cent of the diabetics). Among diabetics 30.8 per cent were ex-smokers, 

while only 12.7 per cent of the non-diabetics were ex-smokers. Further examination 

of the distribution showed that females in the three smoking categories (non-smokers, 

current smokers, and ex-smokers) had higher B.G. levels than males. Also, diabetics 

in all three smoking categories had higher B.G. levels than non-diabetics; and, diabetic 

smokers had higher B.G. levels than diabetic ex-smokers and non-smokers. However, 

none of the differences in smoking were found to be significant. 

The percentage of non-drinkers in the sample was found to be similar between 

the non-diabetics and the diabetics (41.5 per cent of the non-diabetics and 41. 7 per cent 

of the diabetics), but there was a higher percentage of drinkers among non-diabetics 

than among diabetics (41.5 per cent and 16.67 per cent, respectively), and there was 

a higher percentage of former drinkers among diabetics than among non-diabetics (41.7 
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per cent and 17 per cent, respectively). Further comparisons revealed that males had 

lower B.G. levels than females, and that non-drinkers (mostly females) and ex-drinkers 

had higher B.G. levels than drinkers (B.G.I, p=.04; B.G.2, p=.02). 

Dieters had higher B.G.levels than non dieters. This was mostly due to 77 per 

cent of the diabetics being part of the dieter category. It was expected to find a higher 

percentage of dieting among diabetics than among non-diabetics. Diabetics usually 

receive instructions to follow a dietary regime from their physician, whether in order 

to lose weight or to maintain optimal levels of blood glucose. Male dieters had higher 

B.G. levels than male non-dieters. Male no-dieters had lower B.G. than female non

dieters, and male dieters had higher B.G. than female dieters; however, none of these 

differences were significant. 

Among other findings, 57.1 per cent of the diabetics engaged in some type of 

exercise activity; five subjects only engaged in walking, and three used a regular or 

a stationary bicycle to exercise. Among the 46.94 per cent of non-diabetics who 

exercised, only 6.12 per cent engaged in an exercise activity other than walking. 

Further comparisons did not reveal significant differences between the diabetic and 

non-diabetic groups. 

In summary, differences were found in the drinking behavior, more non

diabetics were drinkers than diabetics. A significant finding was that ex-drinkers and 

non-drinkers had higher blood glucose levels than drinkers. No other significant 

associations were found in the variables assessed. In general, diabetics had higher 
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blood glucose levels than their non-diabetic counterparts in drinking, smoking, dieting, 

and exercise habits. 

4. Education and Socioeconomic Factors 

A number of variables relating to education and socioeconomic situation were 

examined to assess differences between the diabetic and the non-diabetic groups. The 

comparisons showed that diabetics had less education than non-diabetics. Except for 

two subjects, all other diabetics (85.7 per cent) had less than 7 years of schooling, 

while among non-diabetics 53.7 per cent had less than 7 years of education. 

Differences in earned income were assessed for the diabetic and the non

diabetic group. Although the non-diabetics earned more than diabetics ($10,708 and 

$8,348, respectively), the difference was not statistically significant (t=1.3, d.f. 17, 

2-tail p=.212). Even when only the subjects older than 44 years were considered, the 

non-diabetics earned more than the diabetics ($10,212 and $8,348, respectively). 

Seventy-five per cent of the subjects in the sample had an income factor of 1.05 

or lower, i.e., they earned below or slightly above (.05) the 100 per cent 1991 poverty 

level. The income factor of the diabetic and the non-diabetic groups were compared, 

and the t-tests revealed that there were differences between both groups. Diabetics had 

an income factor of 0.778 while non-diabetics had an income factor of 0.869; however, 

the differences were not statistically significant. Overall, while 21.9 per cent of the 

non-diabetics had 3 sources of income, 46.2 per cent of the diabetics had 3 sources of 
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income. Only 7.7 per cent of diabetics had 1 source of income, while 35.9 per cent 

of the non-diabetics had 1 source of income. In addition to an income factor below 

poverty level and more than 1 source of income, diabetics received more social safety 

net assistance than non-diabetics. Although 36 per cent of the non-diabetics received 

lor 2 types of government assistance (Medicaid, Medicare, disability, AHCCCS), 60 

per cent of the diabetics received 1 or more types of government assistance. 

Further comparisons between the groups showed that there was a higher 

percentage of diabetics (46.7 per cent) on disability and/or Medicare assistance than 

non-diabetics (10.9 per cent). Medicaid and/or WIC assistance was reported only by 

non-diabetics (9.4 per cent), and this was most likely related to age distribution of the 

non-diabetic group, where subjects younger than 45 years of age had young children. 

A higher percentage of diabetic households were receiving AHCCCS than non-diabetic 

households (53.3 per cent and 29.7 per cent, respectively); and more diabetics 

themselves (20.0 per cent) depended on AHCCCS than non-diabetics (3.1 per cent). 

Finally, in order to assess the impact of the type of work performed by the 

subjects in the sample, a work index was constructed. Sixty-four per cent of the 

diabetics and 48 per cent of the non-diabetics had performed 1 type of work in their 

lives, and in most cases the specific work category was farm work. More non-diabetics 

had performed 2 types of work than diabetics (29.3 and 14.3 per cent, respectively), 

but similar percentages of non-diabetics and diabetics had performed at least 3 types 

of work in their lives (22.4 and 21.4 per cent, respectively). Farm work was the work 

~----~--



309 

category most often cited by the subjects and the percentages were not significantly 

different between the diabetic (73.3 per cent) and the non-diabetic (79.7 per cent) 

groups. Other work categories were not significantly outstanding for consideration, 

except for construction worker and factory worker. Each of these work categories 

accounted only for 8.5 per cent of the jobs held by non-diabetics. Construction was a 

second work category for one of the diabetics. Figure 6.2 presents a plot of blood 

glucose levels of the diabetics and non-diabetics by the first work category of the 

subjects. 

Figure 6.2 
Plot of Blood Glucose Levels of Subjects by Work Category 
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In summary, although differences were found between diabetics and non-

diabetics in income earned and income factor, the differences were not significant. 

However, more diabetics derived income from more than two sources than non-

diabetics. In addition, a higher percentage of diabetics depended on social safety net 

assistance, especially Medicare and AHCCCS. Approximately, 75 per cent of the 

subjects in the sample had a history of agricultural work. The percentage did not differ 

between the diabetic and the non-diabetic groups. 

D. Summary 

The examination of a number of variables revealed that NIDDM prevalence 

increases with age, and it is greater among females than among males. Table 6.16 

presents the NIDDM rates for the overall sample, the 35 years and older group, and 

the 45 years and older group. 

NIDDM PREVALENCE: 

Overall Sample 

Sample 

Age 35 and older 

Age 45 and older 

Table 6.16 
NIDDM Prevalence Rates 

Males 

6.8 

13.2 

20.0 

Females 

8.02 

8.7 

22.6 

31.6 
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The age range of the diabetic subjects was within expected parameters, i.e., all 

were 45 years of age or older. There were more female diabetics (12) than male (5) 

diabetics. The B. G. levels were significantly higher in diabetics than in non-diabetics, 

but there were no important differences between males and females within the same 

diabetic or non-diabetic groups. 

There were body composition differences between males and females in the 

sample. Males were heavier than females, and females had more adiposity than males. 

Although a slight difference was found in one weight measure and BMI between the 

diabetic and the non-diabetic groups, there were no major differences in obesity, 

central adiposity, or other fat ratios between both groups. Fifty-three per cent of the 

diabetics had PDW greater than 130 per cent. 

There was a higher percentage of hypertensives among diabetics than among 

non-diabetics. A greater percentage of diabetics had a maternal history of NIDDM, of 

gallbladder disease, and of hypertension than non-diabetics. They also had more 

relatives with NIDDM than non-diabetics. Diabetics had a higher percentage of family 

history of cardiovascular problems than non-diabetics, but non-diabetics had a higher 

percentage of family history of cancer than diabetics. 

A higher percentage of diabetic females had eight or more offspring than non

diabetic females, but more non-diabetic females reported giving birth to high weight 

babies (~ 4.5 kg) than diabetics. Non-diabetic females also had more U.S. born babies 

- -----------------------
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than diabetic females. Oral contraceptive use was found only among non-diabetic 

females. 

The results of the analyses also showed that non-diabetics with a family history 

of gallbladder problems had lower B.G. levels than non-diabetics with no such history. 

Also, non-diabetics who had a cholecystectomy had lower B.G. levels than those who 

still had their gallbladder. These findings were unexpected because they did not 

conform to the results of studies that have suggested an association between blood 

glucose, NIDDM, and gallbladder disease. 

Another finding was that diabetics with no paternal history of diabetes had 

higher B.G. levels than the diabetics who had a paternal history of diabetes. This was 

also unexpected because the literature suggests a positive association between NIDDM 

and paternal family history of the disease. 

In all ethnicity categories diabetic sub-groups had higher B. G. levels than non

diabetic sub-groups. The Mexican-European-Amerindian category had higher B.G. 

levels, for both the diabetic and the non-diabetic groups, than the Mexican category. 

The Mexican category had lower B.G. levels than all other ethnicity categories among 

non-diabetics, and among diabetics with the exception of the Mexican-European 

category. Diabetics in the latter category had lower B. G. levels than the Mexican 

category diabetics. The emergence of a gradient in which "non-admixed" Mexicans had 

lower B.G. levels than "admixed" Mexicans, even those with Caucasian ancestry, was 

unexpected in lieu of the existent literature on NIDDM and admixture. 
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Differences were observed between the diabetic and the non-diabetic groups 

regarding migration history, but no association was found between the group with a 

history of migration and the one without a history of migration. In terms of 

occupation, almost all subjects and their families were or had engaged in farm work. 

Almost 80 per cent of the non-diabetics and 73 per cent of the diabetics worked or had 

worked in the field; 64 per cent of the diabetics and 48 per cent of the non-diabetics 

had only done one type of work in life. No major differences were found between the 

places of origin (states) of the diabetic and the non-diabetic families, except that unlike 

the non-diabetics, almost half of all diabetic families had originated in the same state. 

As a group, diabetics had more health problems and took more medications 

than non-diabetics. Examination of lifestyle factors did not reveal major differences 

between the diabetic and the non-diabetic groups. However, the assessment of 

economic factors revealed that diabetics as a group used more social safety net 

assistance, and had lower incomes than non-diabetics. 

Table 6.17 presents some of the most salient findings presented in this chapter. 
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Table 6.17 
NIDDM and Possible Risk Factors 

RT~K NON_ 

Male Female MAl" Pemlll" 

Blnn<! Gluen." 243 m .. /dl 21\2.7mp/dl 90.3 m .. /dl 93.9 mp/dl . 

Ape 63.0 'i9.4 S2.6 42.0 

BMI >26 kp/ml 60% 90% 73.7% 61.5% 

PDW>130<r. 20% 70% 44.4% S6.4% 

60% 24% 

7% 9% 

Di.h",ie Relative R4." 43% 

Have 3-4 Diahe.io Relative. 62% 21% 

Relative died SO% 19% 

Matemal Historv 01 61% 26% 

Paternal Hi.tnrv nf NmOM l'i% 21 % 

Familv Hi.torv 71% S8% 

Fam. Histnrv of 46% 32'.(. 

Fam. Histnrv of CVD S7% 48% 

Fam. Historv of Cancer IS% 'il." 

. Fam. Historv 87% 73% 

Same nl.ee nf nrioin AO .nce.tnrs 43." 7tJ. 

Hav" 3-4 health 33% 7% 

Take 3+ 'i, % I % 

8+ - SO% 24% 

Hil'h Wei .. ht B.hv 22% - 37% 

Children U.S hnrn 60% - 81 % 

No • I\O<r. S8% 

Nev 46% 66% 

Current .mnke .. 23% 22% 

Current drinke .. 17% 42% 

Fnrmer drink" .. 42'.(. 17% 

Dietin .. 72% S3% 

Exercise S7% 47% 

I.e .. 7 vea .. of school 86% S4% 

Mexican 64% 73% 

Full-time Job 27% 33% 

6% 27'.(. 

.. 
20% S% 

S3% 30'.(. 

One tvoe of work in life 64'.(. 48% 
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E. Discussion 

This chapter section provides a discussion of the results obtained in the 

statistical analyses and through the ethnographic observations, and how they relate to 

the results obtained in other studies of NIDDM in U.S. Mexicans. In addition, other 

issues of risk are discussed in this section. 

The study differed from otherNIDDM studies of U.S. Mexicans in its emphasis 

on both households and individuals rather than solely on individuals. A number of 

factors were assessed, and due the nature of the study, with its emphasis on 

ethnographic observations, further contextualization of the study results was obtained. 

Although the sample size limited the strength of the statistical results, the ethnographic 

information added a number of dimensions not usually considered in clinical or medical 

studies. The study provided an extended view of social, economic, occupational, and 

community dynamics. 

NIDDM prevalence for the Somerton-San Luis sample was 8.2 per cent, a 

higher rate than the 6.9 per cent reported for Starr County, but lower than the 9.5 per 

cent reported for Laredo County (Weiss, et al., 1989), and the 14.5 and 10.0 per cent 

reported for the San Antonio barrio and the transitional area, respectively (Gardner, 

et al., 1984). The rate increased in the older age groups and was higher among females 

than among males. 

Research on NIDDM in U.S. Mexicans has suggested that a bimodal curve is 

characteristic of the distribution of glucose values in this group (Haffner, et al., 1984). 
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The results presented in the present study give support to Haffner's observation. 

Furthermore, the values above 140 mg/dl were exclusive of diabetics in this sample. 

The contribution of known NIDDM risk factors: age, family history of 

NIDDM, obesity and central adiposity, ethnicity, hypertension, and history of 

gestational diabetes in females, in the sampled population were not as strongly related 

to the disease as it has been found to be in most other studies of NIDDM in U.S. 

Mexicans (Mueller, et al., 1984; Haffner, 1987; Haffner, et al., 1991a; see review in 

Chapter 1). This study of the Somerton-San Luis area was not the only study that has 

failed to find a strong association, especially in obesity and central adiposity, and 

NIDDM. Scheder's study (1981) of migrant farmworkers in Texas and Wisconsin did 

not find a strong relationship between known risk factors and NIDDM. In her study, 

stressful life events, levels of dopamine-beta-hydroxylase, and years in the migrant 

stream were the best NIDDM risk predictors. Both Scheder's study and the present 

study focused on farm workers of Mexican ancestry or origin. 

The failure of the Somerton-San Luis study to find significant differences in 

weight, body fat distribution, and body weight ratios between diabetics and non

diabetics could be related to the small number of subjects in the sample. Another 

possible explanation is that diabetics lose weight after diagnosis as part of their therapy 

plan. Most of the diabetics in this study claimed they had lost weight since their 

diabetes was diagnosed. Furthermore, among the three female diabetics identified 

through this study, one started losing weight due to the dietary regime given by her 
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physician; she was the heaviest female in the study with a starting BMI of 47.1 kg/m2. 

The second diabetic female had been losing weight for months previous to her 

identification as diabetic, her starting BMI at the time of the study was 25.6 kg/m2. 

The third diabetic female also experienced weight loss previous to her diagnosis, and 

had a starting BMI of 26.3 kg/m2. Failure to find significant differences even for the 

centrality index could also be related to the small number of subjects, and the failure 

to obtain measurements to estimate the waist-to-hip ratio in this study. As mentioned 

earlier in the literature review, Chapter 1, waist-to-hip ratio was a useful identifying 

factor in other studies (Haffner, et al., 1987), and it might have been a better 

determinant of differences in this population sample. However, it should be stressed 

that Scheder's study (1981) did not find BMI to be a useful predictor of diabetes status 

in her study of migrant farm workers. The present study is in accordance with 

Scheder's results. This is important because both studies had an emphasis on 

farm workers and farm worker lifestyle. As it is argued later in this discussion, there 

are occupational factors that could affect the interpretation or reliability of measures 

such as adiposity and obesity when dealing with the farmworker population. 

Seasonality effects on weight, adiposity, and diet have been observed among residents 

of farming communities, especially those living in "energy-limited" environments 

(Leonard, 1989:466; Leonard, et al., 1990). 

Pettitt and associates (1988) found that among Pima Indians, paternal diabetes 

status in conjunction with maternal diabetes status and age were strong predictors of 
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NIDDM in offspring, but that paternal diabetes was not a significant predictor of high 

(abnormal) B.G. levels in offspring. Thus, in the Somerton-San Luis study, the finding 

that diabetics who had a negative history of paternal diabetes had higher B.G. levels 

than the diabetics who had a positive history of paternal diabetes could be related to 

the low predictability value of paternal history of diabetes when it relates to B. G. 

values, but not necessarily in terms of risk of developing the disease. Overall, more 

non-diabetics had a history of paternal diabetes than diabetics. However, the results of 

the present study still point in the direction of the relationship between maternal history 

of diabetes and the risk of NIDDM, and to the importance of further studying issues 

related to maternal intrauterine environment as well as to the overall natural 

environment. 

Researchers studying the importance of Amerindian ancestry and NIDDM have 

used mostly the di-hybrid (Amerindian and European) and the tri-hybrid (Amerindian, 

European, and African) admixture models (Relethford, et al., 1983; Hanis, et al., 

1991). Ancestry information obtained in the ~omerton-San Luis study suggests that 

there are other sources of genetic material contributing to the genetic diversity of this 

population, e.g., Asian and non-Spanish Caucasian admixture. The migration routes 

of the subjects in this study fall within the parameters suggested by social scientists 

studying U.S. Mexicans and border dynamics: Western Mexican states are closely 

related to Western U.S. states. Whether the Asian contribution to the gene pool in 

Western Mexico is significant, especially when assessing the risk of NIDDM, it is to 
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be determined. In addition, it remains to be determined the extent of the genetic 

contribution of the colonies of European Caucasians living in Northern and Western 

Mexico. It is plausible that the use of a di-hybrid or even a tri-hybrid admixture model 

for the study of NIDDM may not be satisfactory when assessing different U.S. 

Mexican populations. 

If Amerindian admixture accounts for much of the prevalence of NIDDM 

among U.S. Mexicans, the question arises as to the existence of an admixture threshold 

beyond which risk of developing NIDDM decreases substantially. The results of the 

ethnicity assessment in the sample revealed that II non-admixed II Mexicans had lower 

B.G. levels than II admixed " Mexicans, even lower than the Mexican-European 

category. Although the question presented above cannot be answered by the present 

study, it is part of the body of knowledge still lacking in the research of NIDDM and 

U.S. Mexicans. It is the interaction between the environment and the genotype that 

leads to the development of the disease, NIDDM. 

SAHS data revealed that U.S. Mexican diabetics had high rates of severe 

retinopathy, proteinuria, end-renal disease, and microvascular complications (Haffner, 

et al., 1991 b), and the researchers asked about the impact of these complications on 

the laborforce, especially the repercussions at the individual and economic levels. 

Hanis (et al., 1986) called for the study of the social environment which was thought 

to be a confounder in the Starr County study. The present study sought to shed light 

on the role of life stressors such as issues related to labor and health risks in the 
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workplace, factors such as birth place and length of residence in the U.S., which have 

not been addressed in the SAHS or the Starr County reports. Scheder (1981) was the 

first researcher to address issues related to the behavioral and the social realms of 

NIDDM in U.S. Mexicans. However, occupational risks, such as long-term exposure 

to pesticides have not been assessed in the studies of U.S. Mexican fa'11lworkers. This 

line of inquiry is important since increased B.G. levels have been found in subjects 

with a history of exposure to pesticides (Berberian and Enan, 1987). 

According to the U.S. Department of Agriculture (1991), non-metropolitan 

unemployment is usually higher than metropolitan unemployment figures, and non

metropolitan areas have a higher percentage of their residents living below poverty 

level than metropolitan populations. The Somerton-San Luis area in Yuma County 

conformed to this U.S.D.A. assessment of life in non-metropolitan areas. Almost 75 

per cent of the sampled households lived just above or below poverty level, in an area 

that reached unemployment rates of 45 per cent in San Luis and 37 per cent in 

Somerton in 1989 (see Chapter 3). The results of the study suggested that diabetics 

depended more on social safety net assistance than non-diabetics. The demographic 

assessment of the area (Chapter 3) also revealed that the elderly population of the 

community of Somerton is expanding. This would suggest that the demand for social 

safety net services, and chronic disease specialists and services would increase in the 

coming years. In lieu of the budgetary reductions taking place at the national and state 

(see Chapter 3) levels, it is imperative that planners understand the needs of the local 
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population, and that agency and service managers design strategies to serve in a cost-

effective manner the population of the area. 

Among the social and economic issues explored in the present study, household 

economics and health care accessibility problems were found to be similar to those 

reported in other studies of U.S. Mexicans. For example, the study conducted by 

Swinney (1988) in Texas, found that the clients of the clinic had inadequate incomes 

and often received a number of social safety net benefits (food stamps, Medicaid, 

Medicare, food pantry program goods). Similar to this Texas group, the pattern of use 

of social safety net assistance was observed in the Somerton-San Luis area. Swinney 

(1988) also found that clients of the Texas clinic required the use of a special 

transportation system, especially for the benefit of the disabled and the aged. The 

Somerton clinic's assessment of health care barriers in the Somerton-San Luis area also 

identified transportation as a critical barrier to health care, even though this community 

is not comprised within a metropolitan area like the one studied by Swinney. And, 

similarly to the Texas clinic, the Somerton clinic designed a transportation system to 

make health care more accessible to their clientele, especially the aged, the disabled, 

and pregnant women. In addition, through the Vida y- Salud project, the clinic also 

provided interpreters when necessary in order for Yuma physicians and the clinic's 

clients to communicate, especially in the area of maternal health care. 

In order to satisfy their basic and acquired needs, humans employ social 

relations and cultural principles that might be adaptive or maladaptive (Landy, 1990). 
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The data gathered in the present study suggested that the diet of the residents of the 

Somerton-San Luis area was not varied and was short in greens during the summer 

season. Ethnographic observations and quantitative data showed that during the 

summer, in almost every household what was categorized as verdura or "vegetables" 

were mostly tomatoes, garlic, and onion, the basic cooking ingredients in the local 

cuisine. Other vegetables took a secondary role and sometimes probing was the only 

way to elicit them when constructing the dietary recalls. In contrast, the dietary items 

used in the winter, when most residents work and are allowed to bring home produce 

from the fields, seem to provide more dietary diversity. As mentioned before, lettuce, 

cauliflower, broccoli, cabbage, and a few other vegetables and fruits are harvested in 

the area, and they are part of the daily diet of the local residents when in season. The 

most common way of acquisition is through exchange and bartering. 

The nature of the data obtained in the Somerton-San Luis area also suggested 

that behavioral patterns in purchasing, dieting, and cooking were diverse. The media 

messages of low-fat, low-calorie product consumption reach the area, and residents 

participate in the assimilation and acquisition of new dietary needs, such as the popular 

Slim Fast diet and low calorie salad dressings, as reflected by the choices made by 

informants. However, there are barriers to the satisfaction of these acquired needs. 

Fluctuations in work and income limit the possibilities of purchasing certain food 

items; and, the selection of such items is also limited by the products available at local 

stores. The grocery stores in San Luis cater to both the local residents as well as to the 
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neighbors to the south, i.e., San Luis Rio Colorado residents. Food assistance through 

programs such as food stamps, and the meals-on-wheels, the Senior Center and the 

school lunches, are important resources to an economically strapped community, 

especially to special groups such as the elderly, infants, and children. However, the 

foods provided through these programs are not necessarily "healthy" food choices. As 

shown in Appendix N, these foods often are high in fat and calories. Although the 

elderly have some knowledge and incentives to curb the intake of certain dietary 

elements (they have been told by their physicians), infants and children cannot exercise 

such behavior. Ultimately, in the absence of other food sources, the choice is often 

made in favor of ingesting what is available and accessible. In addition, although the 

food stamps program provides a flexibility of choice, no instruction is given to the 

participants as to which are "healthier" selections. Interviews also revealed that there 

was an increasing awareness of the need for change in order to reduce high cholesterol 

and high blood pressure among the residents; however, there is confusion regarding 

specific strategies as well as misconceptions. Thus, the selection of maladaptive dietary 

strategies is partially tied to economic and social factors within the micro- and the 

macro-environmental realms. 

The differences encountered in lifestyles between the diabetic and the non

diabetic groups in this study could be diluted if consideration is given to the changes 

required of diabetics after NIDDM diagnosis. The therapy recommendations of health 

practitioners seek to lead the diabetic individual to obtain a "healthier" lifestyle. The 
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impact of this lifestyle change on other household members could not be determined 

from the quantitative data gathered in the study. However, ethnographic observations 

suggest that therapy recommendations are often transmitted only to the affected 

individuals, i.e., diabetics, and not toward their primary family or other household 

members. The creation of the Somerton diabetes group by the county nutritionist was 

a deviation from traditional therapy procedures, and its effect was beginning to 

permeate into other institutions, e.g., the Somerton clinic began to incorporate both 

personalization in therapy, and inter-institutional cooperation. 

The data gathered in the Somerton-San Luis area points toward possible sources 

of error in view of the constantly changing life conditions in the area. Among the most 

significant factors are the fluctuations in work availability, work productivity, work 

related income, and dependency on social safety net assistance. Most importantly, the 

results suggest the need to further study the demands of farm work on the working 

adults. The tasks executed by the members of the cuadrillas in the field vary 

considerably and are affected by environmental factors such as daily temperatures. The 

physiological demands of farm labor have not been considered in studies of NIDDM, 

cardiovascular disease, and other chronic diseases of U. S. Mexican populations with 

a high percentage of migrant and/or seasonal farmworkers. Furthermore, few diabetes 

studies have assessed the impact of daily activity levels, leisure and work. Regensteiner 

and associates (1991) explored the impact of habitual physical activity on insulin levels 
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in San Luis Valley (Colorado) residents, and found that fasting insulin concentrations 

were negatively associated with levels of habitual activity regardless of BMI. 

The adoption of cultural values such as the idea of leanness, and the execution 

of aerobic exercise, among farm workers may take second place to the execution of 

every day work under conditions of severe environmental and social stress. Thus, 

researchers and health planners should be aware of the physiological requirements of 

farm labor on the individuals, and the yearly cycles of body composition change, as 

suggested by the present study. Furthermore, it is necessary to learn more about the 

effects of constant muscle/fat building and loss, and examine if there is a relationship 

between this process and NIDDM or other chronic diseases, especially as it might be 

relevant to issues of insulin sensitivity and pancreas exhaustion. In addition, the 

labelling of farmworkers' lifestyle choices should be carefully considered by 

researchers and health professionals given the required high energy body demands, and 

the musculoskeletal problems that these workers tend to experience, especially the 

limiting effect that such health problems may have on physical activity. 

The issues discussed in the previous paragraphs lead to the observation of two 

points regarding NIDDM and prevention. First, the significance that the disease affects 

one portion of the overall population but does not affect another leads to the question 

of which level must be selected for the application of prevention strategies, the 

individual or the population. If the individual is considered to be the target of action, 

will planners hold the individual responsible for the triggering and development of the 
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disease? Is there any foundation to enter the area of "blaming the victim?" Is adopting 

the idea of leanness, for example, the responsibility of the individual? However, if the 

population is considered the target of action, researchers enter the macro-environmental 

realm, e.g., social and economic policy. Is improving the overall living condition of 

the particular portion of the population at risk the course of action needed? Are the 

creation of new sources of jobs and the satisfaction of the most basic necessities key 

to obtaining improvements at the individual level? 

Second, if the disease has a genetic basis, the environmental realm has an 

important role in the expression of the disease. Which is the environment in which the 

disease (NIDDM) develops? The literature suggests that U.S. Mexicans are susceptible 

to developing NIDDM. The disease is not expressed under certain conditions, but 

which are the disadvantageous conditions or environment(s) in which NIDDM 

emerges? Weiss' concept of the New World Syndrome of metabolic diseases (Weiss, 

et al., 1984) and Neel's thrifty genotype (1962, 1982) pointed toward the importance 

of environmental interactions and susceptible genotypes, and stressed the role that 

disruptions in the equilibrium of a system can have in the breakdown of existent 

adaptation strategies, after all changes in the social and natural environments create 

changes in the human-environment relationship. Schull and Hanis (1990) stressed the 

importance of the "dependence of gene expression on the environment in which the 

expression occurs, i.e., that a genotype that may be advantageous or at least neutral 

in one environment may be disadvantageous in another." (1990: 105). These 
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expressions occur in certain environments, and it is in the environmental realm of 

disease that social scientists can contribute. The identification of the specific cause or 

causes of a chronic disease such as NIDDM, are not ~i1y achieved; however, it is 

possible to identify potential risks. The use of anthropology, which combines social as 

well as biological perspectives for human population understanding, are critical in this 

type of inquiry. It is imperative to go beyond the compilation of indexes and ratios, 

and to understand the dynamics that affect decision making and survival strategies in 

populations. 
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CHAPTER 7 

CONCLUSIONS AND RECOMMENDATIONS 

This chapter is divided into two sections. In the first section, the conclusions 

of the study are presented. In the second section, arguments are made for the 

incorporation of anthropological theory, methods, and techniques in health research, 

and recommendations are provided for the design of culturally relevant public health 

strategies, especially in the area of NIDDM, directed toward the U.S. Mexican 

population of Southwestern Arizona border area. 

A. Conclusions 

The.present study was the result of a pilot research project conducted in Yuma 

County, the main agricultural area of Southwestern Arizona. The county has a high 

percentage of residents of Mexican ancestry or origin, a high proportion of whom live 

in the area comprised between the communities of Somerton and San Luis, less than 

20 miles away from the U.S.-Mexico border. The aim of the study was to determine 

if this portion of the population of Arizona was a high risk population. In order to 

assess this issue, a specific health problem was selected, NIDDM. The purpose of the 

research inquiry was to assess the prevalence of NIDDM, and to determine which 

variables could be useful in the identification of NIDDM risk factors using a 

biocultural framework. 
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Several anthropological methods and techniques were used in this quest, among 

them anthropometric measurements, ethnographic interviews, life history collection, 

survey instrument application, and participant observation. Ethnographic interviews 

were used to document household dynamics, occupational patterns and risks, 

socioeconomic factors, and aspects of community life. Life history techniques, and the 

use of survey questionnaires, allowed the gathering of data on settlement and migration 

movements, genealogies, health histories, fertility, and occupational and economic 

histories. The purpose of using different methods was to document the complex natural 

and social environment of the U.S.-Mexico border region, in order to obtain a global 

perspective for the contextualization of the study results. The data were examined 

through the use of both statistical as well as ethnographic analyses. 

1. The first research question was the determination of the prevalence of 

NIDDM. The prevalence was estimated to be 8.02 per cent. Compared to the Starr 

County and Laredo County, Texas, rates which yielded 6.9 and 9.5 per cent 

respectively, the Somerton-San Luis rate was intermediate to the two Texas rates. 

However, this is still higher than the estimated national rate of 3.0 per cent. The rate 

of NIDDM increased with age and was higher among females than in males. The 45 + 

years female age group had a rate of 31.6 per cent, while their male counterparts had 

a rate of 20.0 per cent. 
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The 8.02 per cent rate includes 3 previously undiagnosed diabetics encountered 

through the study. These 3 subjects were females, older than 45 years of age. They 

represent 18.0 per cent of the diabetics in the study. If the study had relied only on 

self-reported diabetes, the NIDDM rate would had been lower, 6.6 per cent. 

Although the NIDDM rate of this study suggests that the Somerton-San Luis 

sample falls within known NIDDM rate parameters for U.S. Mexicans, it is still higher 

than the estimated national rate. 

2. The second research question related to known risk factors of NIDDM, 

specifically, sex, age, obesity, hypertension, family history of diabetes and gallbladder 

disease, and ethnicity. The results of the present study revealed differences between 

males and females. Diabetics were older than 45 years of age, which was expected. 

Blood glucose (B.G.) levels were significantly different between diabetics and non

diabetics but sex, adiposity, centrality indices, fat ratios, and gallbladder problems 

were not significant in determining B.G. levels. 

Diabetics suffered more hypertension, had higher family history of NIDDM, 

especially maternal; had more diabetic relatives, and had lost at least one relative to 

diabetes; and had higher history of hypertension than non-diabetics. However, none 

of the diabetics reported gestational diabetes, nor gallbladder cancer or stones. 

Important findings were that non-diabetics who had experienced a 

cholecystectomy or who had a family history of gallbladder disease had lower B.G. 
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levels than their counterparts (non-diabetics with no cholecystectomy or with no family 

history of gallbladder disease). Less diabetics had a history of paternal NIDDM than 

non-diabetics, and diabetics with paternal history of diabetes had lower B.G. levels 

than their counterparts. Finally, ethnicity was assessed by building categories of 

"admixed" and "non-admixed" Mexicans. The results of the analyses were important 

because B.G. levels were lower for the "non-admixed" Mexicans than for all other 

categories, including the Mexican-European category. 

3. The third research question explored issues of migration history. The family 

history of migration among the households in the Somerton-San Luis study was found 

to be similar between the group of diabetics and the non-diabetics. Three-quarters of 

the individuals interviewed had a family history of migration, regardless of diabetic 

status. This particular variable was not useful in assessing risks. 

4. The fourth research question related to the identification of NIDDM risk 

factors not commonly found in the published literature, and which could help to 

identify risk of NIDDM in the population under study. Four categories of variables 

were examined, health factors, place of origin, lifestyle factors, and educational and 

socioeconomic factors. 

Diabetics had more health problems, took more medications, reported higher 

family history of cardiovascular disease, and less family history of cancer than non-
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diabetics. Among females, diabetics had higher parity (8 to 11 pregnancies) than non-

diabetics, but non-diabetic females reported more high weight babies, and more 

children born in the U.S. than diabetics. 

The second category, place of origin, offered limited use in the determination 

of risk of NIDDM. The only significant difference was that almost half (43 per cent) 

of the diabetics originated in the same place of birth of their parents and grandparents, 

unlike non-diabetics (2 per cent). 

The third category suggested that the lifestyles of diabetics have changed. There 

were more ex-smokers, ex-drinkers, dieters, and exercisers among diabetics than 

among non-diabetics. The differences in lifestyle variables were not significant, but it 

was observed that the percentages of current smokers were similar between the two 

groups; females, regardless of smoking habit, had higher B.G. levels than males; and 

diabetic males who smoked had higher B.G. levels than their non-smoking and ex

smoker counterparts. Non-drinker rates were similar between the diabetics and the non

diabetics; however, more non-diabetics were current drinkers. Females had higher 

B.G. levels than males, regardless of drinking habits, and drinkers in general had 

lower B. G. levels than their counterparts. Although there were more dieters among 

diabetics, male non-dieters tended to have lower B.G. levels than male and female 

dieters. Diabetics not only exercised more than non-diabetics, but they also engaged 

in other sources of exercise than walking. 



333 

The fourth category, education and socioeconomic factors revealed that a 

significant number of diabetics had less than seven years of schooling. They also 

earned less income and had a higher income factor than diabetics, although the 

differences were not significant. However, more diabetics received income from more 

than two sources, and received more social safety net assistance. Finally, a higher 

percentage of diabetics had performed only one category of work in life, usually farm 

work, but the differences between the diabetic and non-diabetic groups regarding 

history of farm work were not significant. 

5. Finally, the fifth research question was, can a pattern of interplay between 

biological variables and external environmental factors at the micro- and macro-levels 

be identified? Two broad issues must be addressed. First, the determination of causal 

relationships is not possible due to the nature of the study. A number of biological and 

physiological factors deemed important to the research of NIDDM were not addressed 

in the study, e.g., hyperinsulinemia, which has been suggested as an important risk 

factor in the development of the disease. However, the number and nature of variables 

assessed in the study tend to partially support other studies of NIDDM in U.S. 

Mexicans, especially the notion that NIDDM is a problem in this portion of the U.S. 

population, and that age, sex, and family history of the disease are factors placing 

individuals at an increased risk of developing the disease. 
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Second, the determination of risks has to be dichotomized into risks that lead 

to the disease, and risks that are the product of having the disease. Most of the factors 

identified in this study as important for placing subjects into specific disease categories, 

can be labelled as risks developed as a consequence of the disease. For example, the 

lifestyle changes of the diabetics toward higher exercise levels, less smoking, and less 

drinking are partially related to the changes required by diabetic therapies. Factors 

such as mUlti-parity are likely linked to the development of the disease. 

Further contextualization is deemed important for the understanding of the 

interaction between factors such as low income and the number of health problems, 

and the negative relationship between family history of gallbladder problems and B.G. 

levels, and paternal history of NIDDM and B. G. levels. In a community where 

unemployment reaches levels beyond 40 per cent, and where social safety net services 

are required by more households each year, the element of recurrent poverty is critical. 

In general, in most societies the poor have more health problems, have the harshest 

jobs and living environments, and are constantly exposed to social and physical hazards 

(Hanlon and Pickett, 1984). The examination of the farmworker life in this study 

suggests that this particular "lifestyle" places both the individuals and the households 

at risk of occupational, economic, physiological, and psychological hazards. 

Farmworkers and their families are constantly exposed to agrochemicals, to yearly 

migratory movements (in the case of migrant workers), to income and work 

fluctuations; farm workers often develop a myriad of musculoskeletal problems, and 
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suffer numerous injuries, some workers even develop pharmaco-dependencies. The 

result of the constant exposures to these risks has not been studied carefully; however, 

the examination of the changes in body composition data presented in this study point 

to the direction of a phenomenon of cyclical occurrence which could have physiological 

effects not only in body re-composition, but may lead to metabolic modifications, 

perhaps even related to changes in pancreatic function, insulin secretion, andlor insulin 

resistance. 

The effect of farmworker lifestyle on physiological responses is a complex one. 

The type of tasks related to farm work during the work season produce changes in the 

body composition of the workers. In order to satisfy the body and work demands 

sources of dietary intake have to increase to provide sufficient energy. However, the 

seasonality of farm work in the Yuma Valley leads to the fluctuation of work and 

income that affect the worker and the household, and to the decrease in energy 

demands by the body. Dietary patterns during the off-season reflect less diversity than 

during the working season, especially in the consumption of greens. Furthermore, 

given that agriculture provides 37 per cent of the jobs in the Yuma area, which are 

also among the lowest paying types of jobs, and there are no other major sources of 

work during the off-season, the risk of entering poverty level categories is high. Thus, 

w~th unemployment rates of up to 40 per cent in the Somerton-San Luis communities, 

the households make use of a number of social safety net programs, such as 

unemployment benefits, food stamps, WIC and Medicaid, and AHCCCS during 
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different times of the year. Furthermore, households with long-term farmworkers are 

likely to have members on disability, sometimes reached at an early age (Le., before 

age 60). The overall risk outlook for households with aging members is compounded 

by the development of chronic diseases, e.g., diabetes, cardiovascular disease. The risk 

of developing these diseases is not only related to genetic predisposition but 

exacerbated by the social, economic, and psychological stressors that are part of being 

a farmworker and poor. 

At a macro-level, the policies and laws that have allowed agriculture to flourish 

in the Southwestern portion of Arizona have not necessarily benefitted in the same 

manner its workforce. In addition, the policies and programs at the state and local 

levels have not been directed always toward the economic development of the rural and 

smaller communities, e.g., creation of new sources of jobs. The proximity to the 

border with Mexico, increases and decreases the economic and social stressors placed 

on governments, as it is observed in the health care area, where workers seek health 

care on the Mexican side, but U.S. workers who reside in Mexico utilize the services 

offered in the U.S. side. Furthermore, the increasing practice of developing job 

sources that lack health benefits, the difficulty of recruiting bilingual health 

practitioners, especially physicians, and the restricted access to and low emphasis in 

the creation of preventive health services in lieu of budgetary cuts at the state and local 

levels, further increase the hazards of farmworkers lives. 
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In summary, the hazards of leading a life as a farmworker has effects on both 

the individual and the household levels. The effects of macro-level processes on 

farmworkers lives are continuous and dynamic. The effects of micro-level hazards 

further increase the risk of developing diseases such as NIDDM, which not only affect 

the individual but further disrupts the precarious situation of household life. 

B. Recommendations 

The purpose of this work was to design a study that considered both the macro

and the micro-environments of the population under study, and that used a multi-field 

perspective for the examination of a specific health problem, NIDDM. In order to 

assess human processes and problems, investigators have to use different perspectives 

if research seeks to be comprehensive and elucidating. Furthermore, the combination 

of survey perspectives such as those employed in social sciences and public health 

research, and the micro-perspective used in anthropological research is necessary 

because each one places our understanding of a research problem in a different plane. 

The micro-perspective provides the depth for the understanding of complex interaction 

between biological and social phenomena. 

The main contribution of anthropology to disciplines such as public health, 

whether epidemiology or health care prevention and management, is the 

contextualization of human processes, and the understanding of the natural and social 

environments involved in the development and maintenance of disease. This 
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contextualization provides the health planner with a stronger medium in which 

strategies can be designed, as well as a guide for the implementation of strategies and 

programs. 

In order to increase effective disease prevention programs in the border area, 

it is critical that they incorporate linguistically, culturally, and socioeconomic relevant 

messages. The goal should be to produce cost-effective strategies that could reap 

benefits to both the individuals and their households as well as to the community, in 

the near future and in the long-run. Furthermore, the impact of disease prevention 

strategies and programs on one side of the border is likely to extend, even if partially, 

to the other side, given the movement and communication that exists between the 

border communities, as revealed by the present study. As mentioned in previous 

chapters, families in the Yuma-San Luis Rio Colorado border area extend beyond the 

international line. 

The residents of the Somerton-San Luis area communities responded positively 

to the NIDDM study. They were cooperative and interested in participating, not only 

in this study, but also in programs that could improve their health and the health of 

their families. Although, males seemed to be less inclined to actively participate, they 

encouraged the participation of other family members, and when courted repeatedly, 

they often responded positively to participation. The success of the present study was 

possible due to the emphasis on household visits; success of other projects in the area 

may diminish if the sense of "personalization" is lessened. The main complaint of the 
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residents interviewed was that few institutions have reached them using their language 

and explaining issues. It is suggested that the effectiveness of the Somerton diabetes 

group, conducted by the county nutritionist during the 1990-1991 season, was mostly 

the result of the interest of the professional involved, even in the presence of health 

department budgetary cuts. 

The changes in dietary habits of the area residents are likely to be difficult but 

not impossible. Some subjects attempted to change their diets, especially when 

diagnosed with high cholesterol. One of the most difficult changes is the one from lard 

to shortening, or even a vegetable oil, for flour tortilla making. The texture of the 

dough may change, but it has been successfully attempted and accomplished by females 

in the area. Another change is the increase in the consumption of corn tortillas and the 

decrease in flour tortillas, especially when up to ten tortillas might be eaten by an 

individual on a daily basis. 

Farmworkers who live or return to their home-base in the Yuma area need to 

be provided with fundamental health services. Given the overall socioeconomic 

situation of the farm workers , households and the hazards of the work itself, 

farmworkers are most likely to experience serious health problems which are not 

treated or that are exacerbated by accessibility barriers, whether financial, time-related, 

or agency-related. As governmental subsidies decrease, fewer health resources and 

services are likely to be funded in the area. Thus, it is increasingly important to stress 

the creation of prevention programs especially in the rural border area, in order for 
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individuals and their households to learn about the benefit of, and practice, prevention 

strategies to maintain their health and reduce the impact of disease. However, even if 

prevention programs are initiated and are successful, there is not a broad body of 

knowledge on the extent of the work-related risks experienced by farmworkers. It is 

of utmost importance to study and understand further the risks of farmworkers lives 

and develop strategies to alleviate or diminish such work risks. There is a need to 

document thoroughly the activities entailed by each field task, and the impact of any 

changes in daily routines for the workers, and the long term repercussions of such 

tasks on the mental and physical health of the individuals. 

What is the impact of agricultural work demands on chronic disease sufferers, 

such as the diabetic person? The long hours of standing or bending, the energy 

demanded by the agricultural tasks, the maintenance of the dietary regime, the limited 

access to toilet facilities, and the work schedules, are factors to be considered 

especially as they relate to nephropathy and neuropathy in the diabetic individual. It 

is of utmost importance to assess the impact of agricultural work on peripheral 

neuropathy, and the development of complications such as foot ulcerations, recurrent 

vaginal infections, kidney infections, and others. 

What is the cost and contribution of the farmworkers to the nation? Although 

many investments are made in unemployment benefits, WIC, Medicaid, Medicare, and 

AHCCCS, the most tangible short-term benefit at the macro-economic level is probably 

the maintenance of winter vegetables and fruits at low market prices. After all, health 
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benefits and wages for fannworkers continue to diminish with each season, especially 

as the growers increase their use of contractors, who in tum hire the farmworkers. 

There is a possibility that agricultural jobs will decrease even further as increasing 

mechanization and the development of more efficient agricultural technologies are 

utilized. Consequently, this agricultural "modernization" will take away jobs. This has 

serious consequences. If the production of new sources of jobs is not set as a priority 

in the Somerton-San Luis area, the immediate result will be the deterioration of the 

economic base of the households, and further increase the unemployment rate in the 

area. This in tum will increase even more the demand for social safety net services, 

such as WIC, Medicaid, and AHCCCS, which as of today are threatened with reduced 

governmental subsidies due to national and state economic pressures. In addition, 

society will still have to pay for the chronic problems created by the strenuous history 

of work that farm workers have experienced most of their working lives. Disability 

claims are not likely to decrease in the coming years. 

Although the knowledge available to present suggests familial and genetic 

factors in the development of NIDDM, it is necessary to examine the whole web 

knitted around the social, psychological, cultural, and natural environment, even the 

historical background, in which the disease expresses itself, and identify those who 

living in an environment surrounded by risks do not develop the disease. In this way 

it would be possible to set hypotheses and work strategies for prevention, as well as 

the elaboration of therapeutic (not only medical) strategies for the effective and 
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successful control and management of NIDDM. As Assai (1988) suggested, we seek 

to influence individuals to change their lifestyle, what can we offer in exchange? Is the 

trade-off favorable and how does the individual assess it? There is still a vacuum in 

our understanding of NIDDM, and anthropologists ought to contribute to that 

understanding. 
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CLINIC'S LETTER OF INTRODUCTION 

[Date] 

[Patient's Name] 
[Address] 

Dear Ms./Mr. ______ __ 

VALLEY HEALTH CENTER, INC. 
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This letter is to introduce you to the survey group from the University 
of Arizona who will be conducting interviews with community members of 
Somerton, Gadsden and San Luis. As registered patients or family members 
of Valley Health Center, we request your cooperation with this group in 
answering their questions. All pertinent information given to the survey 
team will be kept confidential. 

Please read the enclosed letter carefully. A member of the survey team 
will be contacting you at a later date to set up an appointment for a 
personal interview. If you have any questions, please call or 
________ • Thank you. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 
Estimada(o) Sr./Sra. ________ __ 

Esta carta es para introducirle a un grupo de la Universidad de Arizona 
que estara conduciendo entrevistas con los miembros de la comunidad de 
Somerton, Gadsden y San Luis. Como pacientes registrados 0 miembros de 
la familia de Valley Health Center, les pedimos su cooperaci6n con este 
grupo contestandoles sus preguntas. Toda la informaci6n dada a estas 
personas se mantendra totalmente confidencial. 

Por favor lea cuidadosamente la carta adjunto. Un miembro de este grupo 
se pondra en contacto con usted para confirmar una entrevista personal. 
Si tiene alguna pregunta, por favor llame al 0 al 
Muchas gracias. 

Sinceramente, 

Director Ejecutivo 
VALLEY HEALTH CENTER, INC. 
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APPENDIX C 

RESEARCHER'S LETTER OF INTRODUCTION 

(ENGLISH VERSION) 

[Date) 

Dear Mr. or Ms. 

We would like to enlist your help and cooperation in a study we are doing 
in San Luis and Somerton. We are working with Valley Health Center to 
conduct a study on the health, activities, and diet of residents in these 
two communities. We hope the results of this study will help improve the 
health of these communities. 

Your name was provided by Valley Health Center as a member of the 
community who could provide us with some insights and opinions that could 
help us understand issues related to diet and daily activity as they 
relate to certain chronic diseases. 

The purpose of the study is to provide suggestions to health 
practitioners that could help them understand the problems that people 
like you face every day, and so that they can improve the effectiveness 
of treatment. Your participation in this study is NOT mandatory. If you 
choose to participate, you and your family are free to withdraw at any 
time. Your participation will not affect the quality of service you get 
at Valley Health Center. We assure you that the information you give us 
will be held in strictest confidence, we intend to protect your rights 
to privacy in every possible way. 

We are interested in meeting your and hope you can give us an hour or two 
or your precious time. If you have any questions please call or 

, we will be glad to answer them. We will be in touch w~th you in 
-=a-'i"fe':"":w~ days and we would like to thank you in advance for your 
cooperation. 

Sincerely, 

Claudine Cabrera-Mereb 
Department of Anthropology 
University of Arizona 
Tucson, Arizona 85721 
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APPENDIX D 

RESEARCHER'S LETTER OF INTRODUCTION 

(SPANISH VERSION) 

[Date] 

Estimada(o) Sra./sr. ________ _ 

Esperamos que Ud. y su familia se encuentren bien. Mis companeros y yo 
estamos trabajando con Valley Health Center. Estamos por comenzar un 
estudio sobre 1a sa1ud, actividades y a1imentaci6n de los residentes de 
las comunidades de San Luis y Somerton. Por medio de 1a presente, 
queremos invitar10s a pariticipar en nuestro estudio. 

Obtuvimos su nombre a traves de Valley Health Center. Consideramos que 
ustedes, como miembros de 1a comunidad, pueden darnos a1gunas opiniones 
e ideas que pudieran ayudarnos a enternder c6mo es que ciertos aspectos 
de 1a a1imentaci6n y actividades diarias pueden estar 1igados a ciertas 
enfermedades cr6nicas. 

E1 prop6sito de este estudio es poder dar sugerencias a los profesiona1es 
en e1 campo de 1a sa1ud para que entiendan mejor los problemas que gente 
como Uds. viven dia a dia, y para que puedan hacer un trabajo mas 
efectivo en e1 tratamiento de sus pacientes. Su participaci6n en este 
estudio NO es forzosa. Ud. 0 miembros de su familia estan en comp1eta 
1ibertad de aceptar y retirarse del estudio en cua1quier momento. Su 
participaci6n no cambiara en forma a1guna 1a ca1idad de servicios que 
reciben en Valley Health Center. Y, queremos asegurar1e que cua1quier 
cosa que Ud. 0 miembros de su familia nos diga, 1a mantendremos 
abso1utamente confidencia1. 

Estamos muy interesados en conocer10s y esperamos que nos puedan dar una 
hora, 0 dos, de su va1ioso tiempo. Si tienen a1guna pregunta, por favor 
11amenos a1 0 a1 , nos dara mucho gusto responder1es. 
Estaremos en contacto con Uds. en unos dias y de antemano 1es agradecemos 
su cooperaci6n. 

Sinceramente, 

Claudine Cabrera-Mereb 
Departamento de Antropo10gia 
Universidad de Arizona 
Tucson, Arizona 85721 
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CONSENT FORM 

(ENGLISH VERSION) 

The Risk of Non-Insulin Dependent Diabetes Mellitus 
in Agricultural Workers and Their Families 

CONSENT FORM 
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YOU ARE BEING ASKED TO READ THE FOLLOWING MATERIAL TO ENSURE THAT 
YOU ARE INFORMED OF THE NATURE OF'THIS RESEARCH STUDY AND OF HOW YOU WILL 
PARTICIPATE IN IT, IF YOU CONSENT TO DO SO. SIGNING THIS FORM WILL 
INDICATE THAT YOU HAVE BEEN SO INFORMED AND THAT YOU GIVE YOUR CONSENT. 
FEDERAL REGULATIONS REQUIRE WRITTEN INFORMED CONSENT PRIOR TO 
PARTICIPATION IN THIS RESEARCH STUDY SO THAT YOU KNOW THE NATURE AND THE 
RISKS OF YOUR PARTICIPATION AND CAN DECIDE TO PARTICIPATE OR NOT 
PARTICIPATE IN A FREE AND INFORMED MANNER. 

We would like to invite you to volunteer to take part in the 
research project "The risk of non-insulin dependent diabetes in 
agricultural workers and their families." The purpose of the project is 
to understand health, dietary and daily activity factors that may lead 
some individuals to develop diabetes. You are being invited to 
participate because you or your spouse are involved in agricultural work. 
We are recruiting families in which at least one adult member is 35 years 
of age, of Mexican or Mexican-American heritage. We are recruiting 150 
families in the Somerton and San Luis areas. 

If you agree to participate, you will be asked to agree to be 
weighed, allow us to measure your stature, your arms, hips and shoulders, 
allow us to get a drop of blood from your finger, and allow us to 
interview you about your family's eating and activity habits and your 
family history. We estimate the visit will take an hour and one half to 
two hours of your time. The measurements will take about 10-15 minutes 
per person, the interview can last about one hour. Any member of your 
family who would like to participate in the measurements and interview 
is welcomed, but a blood drop will only be taken from those who are older 
than 18 years of age. 

The only risks that could be encountered are infection when 
obtaining the drop of blood but we will use all precautions possible to 
avoid infection: new needles, washing your hands, and disinfection with 
alcohol before and after the prick, as required by the Centers for 
Disease Control. 

Your participation is voluntary, there is NO monetary compensation, 
neither will you have to pay anything. All the information will be kept 
confidential, only Ms. Cabrera-Mereb will have access to the information 
that she gathers at your house. 
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AUTHORIZATION 
n IN GIVING MY CONSENT BY SIGNING THIS FORM, I AGREE THAT THE 

METHODS, INCONVENIENCES, RISKS, AND BENEFITS HAVE BEEN EXPLAINED TO ME 
AND MY QUESTIONS HAVE BEEN ANSWERED. I UNDERSTAND THAT I MAY ASK 
QUESTIONS AT ANY TIME AND THAT I AM FREE TO WITHDRAW FROM THE PROJECT AT 
ANY TIME WITHOUT CAUSING BAD FEELINGS OR AFFECTING MY MEDICAL CARE. MY 
PARTICIPATION IN THIS PROJECT MAY BE ENDED BY THE INVESTIGATOR OR BY THE 
SPONSOR FOR REASONS THAT WOULD BE EXPLAINED. NEW INFORMATION DEVELOPED 
DURING THE COURSE OF THIS STUDY WHICH MAY AFFECT MY WILLINGNESS TO 
CONTINUE IN THIS RESEARCH PROJECT WILL BE GIVEN TO ME AS IT BECOMES 
AVAILABLE. I UNDERSTAND THAT THIS CONSENT FORM WILL BE FILED IN AN AREA 
DESIGNATED BY THE HUMAN SUBJECTS COMMITTEE WITH ACCESS RESTRICTED TO THE 
PRINCIPAL INVESTIGATOR, CLAUDINE CABRERA-MEREB, OR AUTHORIZED 
REPRESENTATIVE OF THE ANTHROPOLOGY DEPARTMENT. I UNDERSTAND THAT I DO NOT 
GIVE UP ANY OF MY LEGAL RIGHTS BY SIGNING THIS FORM. A COPY OF THIS 
SIGNED CONSENT FORM WILL BE GIVEN TO ME." 

SubJect'S S~gnature Date 

I have carefully explained to the subject the nature of the above 
project. I hereby certify that to the best of my knowledge the person who 
is signing this consent form understands clearly the nature, demands, 
benefits, and risks involved in his/her participation and his/her 
signature is legally valid. A medical problem or language or educational 
barrier has not precluded this understanding. 

Investigator's Signature 
Claudine Cabrera-Mereb 

Date 
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en Trabajadores Agricolas Y BUS Familias 

FORMA DE CONSENTIMIENTO 
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LE ESTAMOS PIDIENDO QUE LEA ESTA FORMA PARA ASEGURARNOS QUE UD. ESTA 
INFORMADO SOBRE LA NATURALEZA DE ESTE ESTUDIO Y COMO ES QUE UD. 
PARTICIPARA EN EL. SI DESEA HACERLO, AL FIRMAR ESTA FORMA, UD. INDICARA 
QUE ENTIENDE TODA LA INFORMACION Y QUE DA SU CONSENTIMIENTO. LOS 
ESTATUTOS FEDERALES REQUIEREN QUE ANTES DE PODER PARTICIPAR EN ESTE 
ESTUDIO, UD. DEBE FIRMAR DANDO SU CONSENTIMIENTO, PARA QUE UD. ENTIENDA 
LA NATURALEZA DEL ESTUDIO Y LOS RIESGOS QUE HAY AL PARTICIPAR, Y 
ENTONCES, DE FORMA LIBRE E INFORMADA DECIDA SI QUIERE PARTICIPAR 0 NO. 

Queremos invitarle a participar en el estudio llamado "El rie.go 
de diabetes mellitus, no-dependiente de insulina, en trabajadore. 
agricola. y .us familias". El objetivo de este estudio es entender 
factores de salud, alimentaci6n y actividades diarias que predispongan 
a ciertos individuos a desarrollar diabetes. Le estarnos invitando para 
que participe, porque Ud. 0 su conyuge es trabajador agricola. Estamos 
buscando familias en las que haya por 10 menos un adulto mayor de 35 anos 
de edad, de descendencia mexicana 0 mexico-americana. Estamos buscando 
la cooperaci6n de 150 familias en el area de Somerton y San Luie. 

5i decide participar, 1e pediremos que nos permita pesar10, medir 
su estatura, sus brazos, caderas y hombros. Ademas, queremoB que nos 
permita obtener una got a de sangre de su dedo, y que nos deje 
entrevistarlo sobre los habitos de alimentaci6n y actividades de su 
familia, asi como su historia familiar. La visita tomara entre una hora 
y media y dos horas. Las mediciones tomaran de 10 a 15 minutos por 
persona, y la entrevista tomara como una hora. Cualquier miembro de su 
familia que quiera participar puede hacerlo, pero la gota de sangre s6lo 
la pediremos a personas mayores de 18 anos. 

Usaremos todas las precauciones a nuestro alcance para evitar 
infecci6n al tomar la gota de sangre, usando agujas nuevas, pidi~ndole 
que se lave las manos antes y desinfectando con alcohol antes y despu~s 
de la punci6n, como requiere el Centro de Control de Enfermedades (CDC), 
para evitar cualquier tipo de infecci6n. Este es el unico riesgo que hay 
al participar en el estudio. Su participaci6n es voluntaria, NO hay 
compensaci6n monetaria, pero tampoco tiene Ud. que pagar nada. Toda la 
informaci6n se mantendra confidencial, y s610 la senora Cabrera-Mereb 
tendra acceso a cualquier informaci6n que se obtenga en su casa. 
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AUTORIZACION 
"AL FIRMAR ESTA FORMA DOY HI AUTORIZACION Y ESTOY DE ACUERDO EN QUE 

LOS METODOS, LAS INCONVENIENCIAS, LOS RIESGOS Y LOS BENEFICIOS ME HAN 
SIDO EXPLICADOS, Y QUE HIS PREGUNTAS HAN SIDO CONTESTADAS. ENTIENDO QUE 
PUEDO HACER PREGUNTAS EN CUALQUIER HOMENTO Y QUE PUEDO DEJAR DE 
PARTICIPAR EN EL PROYECTO CUANDO YO QUIERA SIN NINGUN PROBLEMA Y SIN QUE 
AFECTE LA ATENCION MEDICA QUE RECIBO. HI PARTICIPACION EN ESTE PROYECTO 
PUEDE SER CANCELADA POR EL INVESTIGADOR 0 POR EL PATROCI NADOR, POR 
RAZONES QUE KE SERIAN EXPLICADAS. SE ME NOTIFICARA DE CUALQUIER 
INFORMACION NUEVA QUE SE OBTENGA EN ESTE ESTUDIO Y QUE PUEDA AFECTAR HI 
DECISION DE CONTINUAR EN EL. ENTIENDO QUE ESTA FORMA DE CONSENTIHIENTO 
SERA GUARDADA EN UN AREA DESIGNADA POR EL COHITE DE SUJETOS HUKANOS, Y 
SOLO LA INVESTIGADORA, CLAUDINE CABRERA-KEREB, 0 UN REPRESENTATE 
AUTORIZADO DEL DEPARTAMENTO DE ANTROPOLOGIA, PODRAN TENER ACCESO A ELLA. 
ENTIENDO QUE NO PIERDO NINGUNO DE MIS DERECHOS LEGALES AL FIRMAR ESTA 
FORMA, Y QUE RECIBlRE UNA COPIA FIRMADA". 

Firma del Participante Fecha 

He explicado detenidamente, al participante, la naturaleza del 
proyecto. De esta manera certifico que, es mi entendimiento que el/la 
firmante de esta forma de consentimiento entiende claramente la 
naturaleza, los requisitos, los beneficios y los riesgos que se requieren 
de el/ella en su participaci6n y que su firma es legalmente vAlida. 
Ninguna barrera de lenguaje 0 educacional, ni ningun problema medico 
impide este entendimiento. 

Firma del Investigador 
Claudine Cabrera-Hereb 

Fecha 
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APPENDIX G 

QUESTIONNAIRE NUMBER 1 

Screening Porm 
Date: Family Name: ____________________________________ __ 

Name: ID Numb~-e-r-:-----------
Addre-s-s-:-------------------------------------------
Self-Reported diabetes: 

Do you have diabetes or sugar diabetes? 
,Tiene diabetes? 

Yes No 

Did a doctor tell you that you have it? Yes No 
,Fue acaso un medico quien le dijo que tenia diabetes-?----

1. Have you heard about diabetes? Yes No 
(,Ha escuchado alguna vez la pa1abra-aIabetes~ 

2. Can you describe what is diabetes? 
(,Puede describir 10 que es diabetes?) 

3. Do you know how a person gets diabetes? 
(,Sabe c6mo es que una persona 11ega a tener diabetes?) 

4. Do you remember where you first heard about it? 
(,Puede acordarse d6nde es que escuch6 por primera vez sobre la 

diabetes?) 

5. Do you have relatives with diabetes? 
(,Tiene parientes con diabetes?) 

6. Has any of them died of diabetes or diabetes complications? 
(,Ha muerto alguno de sus parientes de diabetes 0 comp1icaciones a 

causa de 1a diabetes?) 

Comments (Comentarios): 
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ADA Risk Pactors Checklist 

Family Name: __________________________________ ___ Date: ______________ _ 

Name: __________________________________________ __ ID Number: ________ __ 

Address: ________________________________________________________________ ___ 

_____ a) Diabetes Family History: Mother ________ _ Father ________ ___ 

__ b) BMI: Wt Ht, ___________ ___ 

_____ c) Ethnic Background: Mother Father ________ ___ 

__ d) Age: (m/d/y) ~40 years age? 

_____ e) Have been diagnosed previously with IGT? 

_____ f) Taking: Glucocorticoids ______ __ 

Furosemide, ____________________ _ 

Thiazides 

Estrogen-containing prod. ____________________ __ 

Beta blockers -----------------
Nicotinic Acid, ________________ _ 

_____ g) Diagnosed with: Hypertension ________________________ _ 

Hyperlipidemia: cholesterol ~240 mg/dl, ____________ __ 

triglycerides ~250 mg/dl __________ _ 

______ h) Non-pregnant women, 

Have you delivered a baby greater than 9 lbs.? ________ __ 

Have a history of Gestational Diabetes? ________________ __ 

________ TOTAL SCORE 
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List. de Rie.qos de I. AAD 

Apellido: ________________________________ __ Fecha: --------------
Nombre: ______________________________________ _ Numero ID 

Direcci6n: ______________________________________________________________ ___ 

__ a) Historia Familiar de Diabetes: Mama ------------
papa __________ __ 

__ b) BMI: __________ _ Peso ________ _ Estatura __________ _ 

___ C) Raices Etnicas: Mama papa __________________ _ 

__ d) Edad: (m/d/a) ~40 arios de edad _________ _ 

___ e) lDiagnosis de intolerancia a la glucosa? 

___ f) Toma medicamentos como: 

Glucocorticoides ----------------
Furosemide -------------------
Thiazides -----------------------
Productos con Estr6genos ____________________ ___ 

Bloqueadores beta ______________________ __ 

Acido Nicotinico -------------------------
_____ g) Diagnosis de: Presi6n Arterial Alta ________________________ _ 

Hiperlipidemia: cole sterol ~240 mg/dl ____________ __ 

trigliceridos ~250 mg/dl __________ _ 

______ h) Mujeres no embarazadas, 

lHa pesado alguno de sus bebes mas de 9 lbs.? ________ ___ 

lTiene historia de diabetes gestacional? ________________ __ 

_______ TOTAL 
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Demographics 
A. Household Information Oate: ____ _ 

Family Narne: _________________ _ oate: _______ _ 

Name: ___________________________________________ _ 10 Number: ____ _ 

Address: -------------------------------------------------------------
1. Household Composition: 

How many people live in this 

(lCu&ntas personas v~ven en esta casa?) 

Ages? Who is family? (lEdades? lQuienes son familia?) 
Names: 

2. Who works? Where? (lQuien trabaja? l06nde?) 

house? 

3. Who attends school? Which schools? (lQuien va a la escuela? tA que 
escuela?) 

4. Who stays home? Why? (lQuien se queda en casa durante el dl.a? lPor 
que?) 

5. Who takes care of the children? (lQuien cuida a los ninos?) 

6. Regular visitors? How often? (lAlguna persona quien les visite 
seguido? lque tan seguido?) 

7. How long has the family lived in this house? (tCuanto tiempo ha vivido 
la familia en esta casa?) 
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Individual Information 
Family Name: -------------------------------------

Date: ______________ _ 

Name: ____________________________________________ __ ID Number: ---------
Address: ________________________________________________________________ ___ 

Birthdate: ________________ (m/d/y) Where Born? ______________________ __ 

1. Schooling (list all): 
(Escuelas a las que fue y aoos que termin6) 

2. Work or Self-employed activities: 
(Trabajos U otras actividades donde gane dinero) 

3. How much do you earn a week (consider all sources of income)? 
(lCuanto gana a la semana? (Considere todas las fuentes de ingreso» 

4. When did you start living in this house? 
(lCuando empez6 a vivir en esta casa?) 

5. Where did you live before? (lD6nde vivia antes?) 

6. Ever lived outside Yuma county? Yes No ______ _ 
If yes, how long and reasons to move: 
(lHa vivido en otros lugares fuera del condado de Yuma? En ese 
caso, liste tiempo y razones por las que se mud6:) 

Arizona 
Other U.S. State 
Sonora 
Other Mexican state 

7. Any health problems, handicaps, etc.? (General Health) 
(lTiene algun problema de salud? lDeficiencias? (Salud General» 

8. Are you taking any medication? Contraceptive? 
(lEsta tomando algun medicamento? lLa pildora?) 

9. Have you taken contraceptives at any stage of your life? Kind? 
(lHa tomado anticonceptivos durante alguna etapa de su vida? lqull! 

tipo?) 
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Date 
Anthropometry -------

Anthropometrist: Recorder: 
Family Name: ID 
Individual Name: ID 

Systolic Blood Pressure __________ __ 

Diastolic Blood Pressure -----------
stature (nun) 

Sitting Height (rom) ___________ __ 

Tibiale Height (rom) -------------
Bicondylar Femur (nun) ___________ __ 

Wrist Breadth (nun) -------------
Calf Circumference (rom) ________________ __ Waist Circumf 

(rom) _______ _ 

Upper Arm Circumference (rom) --------
Arm Length (nun) _____________ _ 

Upper Arm Length (rom) _______________ __ 

Biacromial Diameter (nun) ____________ _ 

Biiliocristal Diameter (rom) _________ __ 

Weight (gr) _______________________ __ 

Skinfolds: (Two measurements each site) 

Triceps ____________ _ 

Biceps _____________ __ 

Subscapular __________ _ 

Forearm ___________ __ 

Midaxillary ____________ __ 

Supra-iliac __________ __ 

Thigh _____________________ __ 

Calf ___________________ __ 

BG ________________________ __ Last Meal (hr) _____________ __ 

Food Eaten: 
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Family History 
Family Name: ------------------------------------

Date: ______________ __ 

Name: -------------------------------------------- ID Number: ________ __ 

1. Where were you born? (lD6nde naci6?) 

2. Where have you lived since you were born? Aproximate dates? 
(,En qu~ lugares ha vivido desde que naci6? ,Fechas aproximadas?) 

3. Reasons why you moved to those places? (Razones por las que se mud6 
a esos lugares) 

4. How did you make a living? (,Que hacia para sobrevivir en esos 
lugares?) 

5. Who did you live with? (,Con quien vivia en esos lugares?) 

6. Where were you living when you got married? (,Donde vivia cuando se 
caso?) 

7. As a couple did you live alone or with others? (Como pareja ,vivieron 
solos 0 con otras personas?) 

8. Where were your parents born? (,D6nde nacieron sus padres?) 

9. Where did your parents live throughout their lives? 
(,Donde vivieron sus padres?) 

10. Do you know where your grandparents were born and where they lived? 
(,Sabe donde nacieron y vivieron sus abuelos?) 

11. Where do you have relatives? (lEn que lugares tiene parientes?) 

Yuma 

Arizona 

Other u.s. 

Sonora 

Other Mexico 

Other countries 

12. What do you know about your family history? Your genealogy? 
(,Que sabe de su genealogia, la historia de su familia?) 

13. Would you say that your family has a long history in one area, or a 
history of migration? 

(Diria Ud. que su familia tiene una larga historia en un &rea 0 se ha 
caracterizado por sus movimientos migratorios) 

14. Are you a U.S. citizen? If not, do you want to elaborate? 
(,Es ciudadano Americano? Si no, ldesea dar mas informacion?) 
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Family History of Diseases 

Do you know if any of your relatives has or had: 

a) diabetes (diabetes) 

b) cardiovascular disease (problemas cardiovasculares, del coraz6n) 

c) cancer (c&ncer) 

d) gallbladder problems (problemas de la vesicula) 

e) hypertension (presi6n arterial alta) 

f) other problems (otros problemas) 

Behavioral Issues 

1. What kind of work do you do? (lQue clase de trabajo hace?) 

2. What kind of activities do you do at work? Describe a typical day or 
week. 

(lQue c1ase de actividades realiza en el trabajo? Describa un dia 0 una 
semana tipica.) 

3. Do you drive, take the bus, walk, ride bicycle to go to work? 
(lManeja, toma el autobus, camina, 0 va en bicicleta al trabajo?) 

4. At home, do you send others to do things for you? 
(Cuando necesita algo en casa, lmanda a alguna persona a hacerlo?) 

5. Do you have health insurance? Yes No 
(lTiene algun tipo de seguro de salud?) ---------

If yes, Company __________________________ ___ 

How much do you have to pay? 
(lCu&nto tiene que pagar?) 

What health benefits do you have? 
(lQUe beneficios tiene?) 

In which way does it benefit you? 
(lDe que forma 10 beneficia?) 

Have you or your family used it? 
(lLo ha usado Ud. 0 au familia?) 

Do you or other family members make use of other services? Which? 
(lUd. u otro miembro de su familia usa otro tipo de servicio de 

salud? lCu&les?) 

COMMENTS: 
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4. To you what does "prevention" mean? How do you practice it and when? 
(Para Ud. lqu~ quiere decir "prevenci6n", c6mo se practica y cuando?) 

5. Are you taking any dietary supplement, drug or medication? 
(lEsta tomando algun suplemento nutricional, medicamento u otro?) 

6. Do you smoke? How long, how much and how has it changed? 
(lFuma? lPor cuanto tiempo ha fumado, cuanto fuma, ha cambiado?) 

7. Do you do any sports or exercise besides your daily routines? 
(lHace algun deporte 0 actividad fisica afuera de sus actividades 

diarias?) 

8. Do you eat out? How often, what kind of food, occasion, who goes? 
(lSale a comer fuera? lque tan seguido, que tipo de comida, en qu~ 

ocasi6n, qui~n va?) 

9. Do you turn down foods that you should not eat or drink? 
(Cuando le sirven algo que no debe comer, lse 10 come?) 

10. Do you always finish the food on your plate? 
(lSiempre se acaba la comida que Ie sirven 0 no?) 

11. Do you drink alcohol? (lToma?) Yes 
If yes: 

What kind? (lQue clase?) 

How much? (lCuantO?) 

How often? (lQue tan seguido?) 

How many years? (lPor cuantos anos?) 

Has it changed? (lHa cambiado?) 

No ___ _ 

When best to drink? (lLas mejores ocasiones para tomar?) 

When not to drink? (lCuando no toma?) 

12. Are you teased by others regarding your drinking? Would you say you 
get drunk? 

(lLe hacen bromas porque toma? lDiria Ud. que se emborracha?) 

13. Do you usually take home remedies? When? A particular one? 
(lAcostumbra tomar remedios caseros?, lCUando?, lalguno en forma 

regular?) 
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Date -------
1. Where do you usually eat (Generalmente, ,d6nde come?) 

Breakfast: 

Lunch: 

Dinner: 

2. Which is your heaviest meal? Around what time? (,Cu~l es su comida m~s 
fuerte del dia y a qu~ hora la come?) 

3. Which are your favorite foods? (,Cuales son sus platillos 0 comidas 
preferidas?) 

4. How often and how much do you eat of those? (,Que tan seguido los come 
y que tanto?) 

5. What desserts do you like? Which do you usually end up eating? (,Que 
postres le gustan? ,Cuales de ellos come?) 

6. What vegetables do you like? Which do you usually end up eating? 
(,Qu~ vegetales 0 verduras le gustan? ,Cuales de ellos come?) 

7. What fruits do you like? Which do you usually end up eating? 
(,Que frutas le gustan? ,Cuales de ellas come?) 

8. Do you eat tortillas, bread, rice or other grains with your foods? How 
much and how often? 

(,Come tortillas, pan, arroz, otros productos de grano? ,Cuanto y que 
tan seguido?) 

9. What do you drink with your meals? And do you drink before, during, 
or after eating? 

(,Que toma cuando come? ,Lo toma antes, durante 0 despues de comer?) 

10. Now in the Summer, do you like to drink something in particular? What 
is that you drink the most? 

(Ahora en el verano, ,le gusta tomar algo en especial?, ,que es 10 que 
mas toma?) 

11. Do you snack? What type of snacks and when do you like them? 
(,Come algo entrecomidas?, ,qu~ tipo de comida pica y cuando es que 

le gusta picar?) 

12. Do you think there are bad foods for you? Which? How come you think 
so? 

(,Cree que hay comidas que le hacen dano comer? ,Cuales? ,Por qu~ 
piensa que son malas?) 

13. Has the doctor, your spouse, a friend or other people told you there 
are certain foods that are not good for you? Why? 

(,Le ha dicho alguien (doctor, conyuge, etc.) que hay ciertas comidas 
que no son buenas para Ud.? ,Por que?) 
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14. Have you ever been on any kind of diet? Lose, gain, stabilize weight, 
ulcer, gallbladder, health reasons, etc. 

(,Ha estado alguna vez a dieta para adelgazar, ganar peso, por ulcera, 
vesicula u otras razones de salud?) 

15. Who cooks at home? Always? (,Quien cocina en casa?, ,siempre?) 

16. Do you like this person's cooking? (,Le gusta como cocina?) 

17. How much would you like to weigh? Why? (,Cuanto le gustaria pesar?, 
,por que?) 
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Date. ____________ ___ 
Diabetic Questionnaire 

1. What is diabetes? [,Que es diabetes?] 

2. How does a person get diabetes? [,Como se contrae la diabetes?] 

3. How did you find out that you had diabetes? [,Como se entero que 
tenia diabetes?] 

4. How come you got it? [,Como es que la contrajo?] 

5. Have you talked with someone about your diabetes? [,Ha platicado con 
alguna persona acerca de su diabetes?] 

Yes No, ____________ _ 

If yes: 
Its development (desarrollo) 

How to prevent it (prevencion) 

How to handle it (tratamiento) 

4. Do you have a special diet? How did you develop it? [,Tiene una dieta 
eRpecial?, ,como es que 1a desarrollo?] 

5. Do you follow the diet? What is the hardest and the easiest of the 
diet? 

[,Sigue su dieta?, ,cual es la parte mas dificil y la mas facil?] 

6. Do you think you will ever get rid of diabetes? How? What can you do? 
[,Piensa que un dia dejara de tener diabetes?, ,como?, ,que puede 

hacer?] 

7. How can you control diabetes? [,Como puede controlar la diabetes?] 

8. Do you have to take any remedy, medicine, other? Who recommended it? 
[,Toma algun remedio, medicina, etc.?, ,quien se 10 recomendo?] 

9. Do you have a set schedule for eating, medication, exercise, resting, 
snacking, etc.? 

[,Tiene un horario especifico para comer, tomar medicina, hacer 
ejercicio, descansar, comer una botana?] 

10. Are there other diabetics in your family? 
[,Hay algun otro diabetico en su familia?} 

11. Do you know other diabetics? Do you see similarities, differences, 
when you compare them to your situation? 

[,Conoce algun otro diabetico?, ,ve similitudes con su caso 0 
diferencias cuando compara su situacion con la de esa persona? 
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12. When you found out about your diabetes, what were your first thoughts 
and reactions? Have they changed? What do you think now? 

[Cuando se entereS que tenia diabetes, tcu'les fueron sus primeros 
pensamientos, reacciones? tHan cambiado?, tqu~ piensa ahora?] 

13. Has your life changed? How? [tHa cambiado su vida?, tceSmo?] 

14. Can you exercise? [tPuede hacer ejercicio?] 
Yes No -----

Do you exercise? (tHace ejercicio?) 

How? (,CeSmo?) 

How long? (,Por cuanto tiempo?) 

Why? (,Por que?) 

15. Do you still put the same effort in your everyday work or has it 
changed? Why? 

[,Todavia pone el mismo esfuerzo en su trabajo 0 ha cambiado? lPor 

16. Do you know how much you weigh? [tSabe cuanto pesa?] 

17. How much would you like to weigh? [,cuanto le gustaria pesar y por 
que? 

18. For how long have you weigh that? [lDesde hace cuanto tiene ese 
peso?] 

19. When you were 18 years of age, what size skirt/pants did you wear? 
[Cuando tenia como 18 anos, ,que talla de falda/pantaleSn usaba?] 

20. Do you have a special diet? Who prepares it? 
[lTiene que llevar una dieta especial? tQuien se la prepara?] 



APPENDIX H 

ADA CHECKLIST 

ADA Risk Factors Checklist 

Modified from: American Diabetes Association (1990) Position 
statement: Screening for diabetes. Diabetes Care 13(sup.1), 
Pp. 8. Translation by C. Cabrera-Mereb. 
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Family Name: __________________________________ ___ Date: ______________ _ 

Name: __________________________________________ __ 10 Number: ________ __ 

Address: ______________________________________________________________ __ 

_____ a) Diabetes Family History: Mother ________ _ Fat he r ________ __ 

__ b) BMI : ________ _ Wt. _______ Ht. __________ _ 

_____ c) Ethnic Background: Mother Father ________ __ 

__ d) Age: (m/d/y) ~40 years age? 

_____ e) Have been diagnosed previously with 1GT? 

_____ f) Taking: Glucocorticoids ______ __ 

Furosemide --------------------
Thiazides 

Estrogen-containing prod. ____________________ _ 

Beta blockers 
-------------------

Nicotinic Acid ______________ __ 

_____ g) Diagnosed with: Hypertension _______________________ __ 

Hyperlipidemia: cholesterol ~240 mg/dl ____________ __ 

triglycerides ~250 mg/dl __________ __ 

______ h) Non-pregnant women, 

Have you delivered a baby greater than 9 lbs.? ________ __ 

Have a history of Gestational Diabetes? -----------------
_____ TOTAL SCORE 
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Spanish Version 

Lista de Rias90s de 1. AAD 

Apellido: __________________________________ _ Fecha: ______________ __ 

Nombre: ____________________________________ ___ Numero ID 

Direcci6n: --------------------------------------------------------------
__ a) Historia Familiar de Diabetes: Mama __________ __ 

papa~ ____ _ 

__ b) BMI: ____ _ Peso ________ _ Estatura. __________ __ 

_____ c) Raices Etnicas: Mama Papa __________________ _ 

__ d) Edad: (mId/a) ~40 arios de edad _____ _ 

_____ e) lDiagnosis de intolerancia a la glucosa? 

_____ f) Toma medicamentos como: 

Glucocorticoides ---------------------
Furosemide __________________________ _ 

Thiazides 

Productos con Estr6genos ____________________ _ 

Bloqueadores beta ______________________ _ 

Acido Nicotinico ________________________ _ 

_____ g) Diagnosis de: Presi6n Arterial Alta ________________________ __ 

Hiperlipidemia: colesterol ~240 mg/dl ______________ _ 

trigliceridos ~250 mg/dl __________ __ 

______ h) Mujeres no embarazadas, 

lHa pesado alguno de sus bebes mas de 9 Ibs.? ________ _ 

lTiene historia de diabetes gestacional? ________________ _ 

______ TOTAL 



APPENDIX I 

KAB QUESTIONNAIRE 

KAB Ouestionnaire 
From: stern, et ale (1982) Knowledge, attitudes, and behavior 
related to obesity and dieting in Mexican Americans and 
Anglos: The San Antonio Heart Study. American Journal of 
Epidemiology 115(6), Pp. 927-928. Translation to spanish by 
C. Cabrera-Mereb. 

KNOWLEDGE 
1. It is perfectly O.K. to gain weight as you get older. 

[Es natural subir de peso con la edad.] 

2. People who weigh less have lower blood pressure. 
[Las personas que pesan menos tienen presi6n arterial baja.] 

StJao&Iy 8&/<10 u.."", 
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3. Nearly all Americans would be healthier if they lost some weight. 
[Casi todos los que viven en este pais estarian mas saludables si 
bajaran de peso.] 

StJao&Iy 0&/<10 UIlIWC 

ATTITUDES 
4. I just can't do much about what I weigh 

[No puedo hacer nada respecto a mi peso.] 

u.."", 

5. When a person is overweight, it's usually because of a lack of 
willpower. 

StJao&Iy 0&/<10 

[Cuando una persona esta sub ida de peso, es porque le falta fuerza 
de voluntad.] 

6. Regular exercise is not generally helpful in losing weight, since it 
increases your appetite. 
[El ejercicio diario no ayuda a bajar de peso porque hace que uno 
tenga mas apetito (hambre).] 

7. If I could lose weight, I'd be better looking. 
[Si yo pudiera bajar de peso me veria mejor.] 
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SKEPTICISM 
8. People in the United States today are too concerned about losing 

weight. 
[Las personas en este pais se preocupan mucho por perder peso.) 

sttm&Jy _ 

SUGAR AVOIDANCE 
1. In general, do you usually use regular sugar, or sugar substitutes, 

such as saccharin? 
[En general, lusa azucar 0 sustitutos de azucar, como sacarina?) 

Regular sugar (azucar) 
Other sweetener (honey, etc.) (otros endulzantes) 
Half sugar, half substitute (mitad y mitad) 
Never use sweeteners (nunca uso endulzantes) 
Sugar sUbstitute (sustituto de azucar) 

0.0 
0.0 
0.5 
0.5 
1.0 

2. When you drink soft drinks, do you usually choose sugar-free soft 
drinks, regular soft drinks, or about half and half? 
[Cuando toma sodac, toma las regulares, de dieta, mitad y mitad) 

Regular soft drinks (regular) 
About half and half (mitad y mitad) 
Sugar-free soft drinks (de dieta) 

3. When you drink beer, which do you usually choose? 
[Cuando toma cerveza, ,de cual toma?) 

Regular beer (Regular, Mexicana) 
About half and half (mitad y mitad) 
Light beer 

0.0 
0.5 
1.0 

0.0 
0.5 
1.0 

4. Do you usually drink your coffee black, or with cream, sugar, or a low 
calorie sugar substitute? 
[Toma su cafe negro, con crema, con azucar, 0 con sustitutos) 

With sugar only (s6lo azucar) 0.0 
With sugar and cream (con crema y azucar) 0.0 
Black (negro) 0.5 
With cream only (s6lo crema) 0.5 
With sugar substitute only (s610 con sustituto de azucar) 1.0 
With sugar substitute and cream (con sustituto de azucar y 

crema) 1.0 

5. Do you usually drink your tea unsweetened, or with low calorie sugar 
substitute in it? 
[Se toma su te sin nada 0 con sustituto de azucar) 

Sugar (or honey) (azucar 0 miel) 
Unsweetened (sin nada) 
Artificial sugar substitute (sustituto de azucar) 

0.0 
0.5 
1.0 
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DIETING BEHAVIOR 
1. Do you have a scale for weighing yourself at home? 

[,Tiene bascula para pesarse en casa?) 
No 
Yes 

0.0 
1.0 

2. Have you ever tried to lose weight or control your weight by dieting? 
[,Ha tratado de perder peso 0 controlarlo con dietas?] 

you 

No 
If yes, during the past 12 
on a diet?: 
Less than 1/4 of the time 
About 1/4 of the time 
About 1/2 of the time 
About 3/4 of the time 
Almost all the time 

0.0 
months, what percent of the time were 

0.10 
0.25 
0.50 
0.75 
1.00 

3. Do you ever use low calorie diet products in order to lose weight or 
control your weight? 
[,Acaso usa productos bajos en calorias para perder 0 controlar su 
peso?] 

No 0.0 
If yes, how often would you say you use these products? 
Rarely 0.0 
Several times a year 0.0 
Several times a month 0.5 
Several times a week 1.0 
Daily 1.0 



APPENDIX J 

QUESTIONNAIRE NUMBER 2 

RECURSOS Y COSTaS PARA EL ~EHIMIEH'.rO 
DE LA SALUD 

(Resources and Costs for Health Maintenance) 
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POR MEDIO DE LAS SIGUIENTES PREGUNTAS TRATAMOS DE ENTENDER EL COSTO QUE 
TIENEN LAS FAMILIAS PARA EL MANTENIMIENTO DE SU SALUD. TAMBIEN TRATAMOS 
DE IDENTIFICAR LOS SERVICIOS QUE LES SON DISPONIBLES EN EL AREA EN QUE 
VlVEN. SI TIENE ALGUN COMENTARIO, POR FAVOR HAGALO SABER. 

ESTADO PRESENTE DE SALUD 
1. ,Esta tomando algun medicamento, vitamina, otr09i ____ __ 

Are you taking any medication, vitamin, other? 
No 

A. Raz6n (Reason): 

B. ,QuH~n se 10 recomend6 0 recet6 0 d6nde 10 escuch6? (Who 
recommended or prescribed it or where did you hear): 

2. Si est a trabajando, ,tom6 alguna vitamina 0 medic ina para comenzar 
la temporada de trabajo? 
(If you are working, did you take any vitamins, medicine, to start 

the work season? 
Si ------ No ____ _ 

3. ,Ha tenido algun dolor, accidente 0 se ha sentido mal en esta 
semana? 
(Have you had any pain, accident or have you felt sick this week?) 

A. Raz6n: Si ------ No __ _ 

B. Que hizo para aliviar el problema? (What did you do to mitigate 
the problem?) 

4. ,Algun miembro de la familia esta enfermo 0 se accident6 durante 
esta semana? 
(Any family member sick or had accident this week?) 

ESTADO GENERAL DE LA FAMILIA (Family's General Health) 
s. ,Quien es el mas enfermizo de la familia? ___________________ _ 

(Who gets sick more often?) 

6. ,Cuantas veces se ha enfermado este ano? 
(How many times has that person been si~cTk~tLh~i~s~y~e~a~r~?~)--------
A. Problemas (Problems): 
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7. lAlguno de Uds. se ha puesto a dieta este ano? 
(Has any of you been on a diet this year?) 

Para adelgazar Por orden medica Cambio de vida, salud 
(Lose weight) (Dr.'s order) (Change in lifestyle, health)----

A. Us6 (USED): Polvos (powders) ______ _ Pastillas (Pills) 
Evit6 ciertos alim~e--n~t--o--s~ Comi6 menos (Ate less) 

(AvoideQ'f'OOds) --------
GASTOS DE SALUD (Health Related Expenses) 
8. lCual fue la enfermedad 0 accidente que le cost6 mas este &no? 

(The disease or accident that costed the most this year?) 

A. lCuanto le cost6? (How much?) 
B. lD6nde 10 atendieron? (Where treated?) 
C. lPor que fue a ese lugar para que 10 -a~t-e-n~d~i--e-r~a~n~?~~(W~h~y~d~i~d~y-o--u 

go to that place? 

9. lOtras enfermedades en la familia que le hayan costado dinero? 
(Any other diseases in the family that cost you money?) 

A. lQuien se enferm6 0 accident6? (Who was sick or had accident?) 
B. lD6nde 10 atendieron? (Where treated?) 
C. lPor que fue a ese lugar para que 10 a-t~e-n-d~i-e-r-a-n~?~(~why did you 

go there to be treated?) 

10. lTiene aseguranza? (Do you have insurance?) si No 

A. lDesde hace cuanto? (Since when?) 
B. lA quienes cubre? (Who is covered~?~)------------------------------
C. lcuanto tiene que pagar? (How much do you have to pay?) 
D. lCuanto paga su patr6n? (How much paid by your employer~?~)------
E. lD6nde puede ir para que 10 atiendan? (Where can you go to be 
treated?) ________ ~~----~~~~-----~--~--------
F. lCuantas veces la ha usado? (How many times have you used it?) 
G. lEsta a gusto con el servicio que le dan? (Do you like the --
service?) si No 
H. lQue es 10 que NO le gusta de este servicio? (What you do~ 
like of the service) 
I. lQue es 10 que SI le gusta del servicio? (What you LIKE of the 
service) 

11. lTiene AHCCCS MEDICARE WIC 
A. lOesde hace cu&nto? (Since when) ---------
B. lA quienes cubre? (Who is covered?) ______ ~--~--------~------~ 
C. lCuanto tiene que pagar? How much do you have to 

pay?) 
-;E~.--l~0~67n~d~e~puede ir para que 10 atiendan? (Where can you go to be 
treated?) 

it?) 
F. lCuant-a-s----v--e-c--e-s--~l-a---;h-a--usado? (How many times have you used 

a gusto con el servicio que le dan? (00 you like the ---C;. lEsta 
service?) 
H. lQue es 
like? 

Si No 
10 que NO le gusta de este servicio? (What you OO~ 

I. lQue es 10 que SI le gusta del servicio? (What you LIKE) 
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12. ,Cuanto piensa Ud. que ha pagado en medicinas este ano? ________ __ 
(How much have you paid in medications this year?) 

13. ,Cuanto ha pagado en doctores? (How much have you paid to doctors) 

14. ,A la Clinica? (To the clinic) ____________________________ __ 

15. ,A dentistas? (To dentists) ________________________________ _ 

16. ,otras personas 0 instituciones del campo de la salud? (e.g., 
terapia) (other persons or institutions in the health field? e.g., 
therapy) 

17. Cuando tiene que comprar medicinas, ,a d6nde va?: 
(When you have to buy medicines where do you go?) 
Farmacia En Mexico En E.U.A. 
Clinica En Mexico-------- En E.U.A.--------
Market (tienda) En Mexico En E.U.A. _____ _ 

Ve si la tienen sus amigos/parientes para no tener que comprar 
(Ask if friends or relatives have it so you do not have to buy it) 

Compra algo similar que no cueste tanto 
(Buy something similar, not as costly) ------------------------

18. ,Hay alguna medicina que tenga que comprar segui~P No ____ _ 
(IS there a medication you have to buy often?) -----
A. ,Cual? (Which) 
B. ,Cuanto le cue~s~t-a~?~(~p~r~1~·c~e~?~)-----------------------------
C. ,D6nde la compra? (Where buy) 
D. ,Que tan seguido la compra? (~H~o~w~o~f~t~e~n~h~a~v~e~t~o=-b~u~y~?~)-------
E. ,La puede mas barata en otro lugar? (Can buy cheaper elsewhere?) 

19. Este ano, ,cuantas veces ha ido al doctor a (How many times have 
you 

gone to the doctor this year?): 

yuma _____________________ __ La Clinica "---------------
San Luis R. C. Phoenix ----------------- ---------------------
otro? _________________________________________________________ __ 

A. ,Cuantas millas tiene que viajar? (Miles you have to travel) 
B. ,Quien lo/la lleva? (Who takes you?) 
C. ,Tiene que hacer otros gastos cuando va? (Do you have other 
expenses when going there?) 

20. Este ano, ,cuantas veces ha ido al dentista a (How many times gone 
to dentist this year?): 

yumao ___________________________ _ La Clinica -------------------
San Luis R. C. Phoenix -------------------- --------------------otro? ________________________________________________ _ 
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21. lCuantos dias de trabajo ha perdido este ano: (How many work days 
lost this year to:) 

A. Por enfermedad? (Disease) -------- Tipo (Kind) ____________ __ 

Sin Paga (NO pay) ______ __ Con Paga (Paid) ________ _ 

B. Por accidente? (Accident) ________ _ Tipo (Kind) ________ __ 

Sin Paga (No pay) ______ _ Con Paga (Paid) ---------
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UTILIZACIOH DE SERVICIOS (Use of Services) 
22. Digame cuales servicios de salud ha usado para Ud. este ana: 

(Health services used by YOU this year:) 

Medico C1inica 
DentisZt~a--------------------- Quiropr~a~c~t~i~c~o~----------------------
Farmacia Hierberia 
MEDICARE'-------------------- MEDICAID ~------------------------
WIC ARCCCS 
Fer·~i~a~d~e~S~a~l-u-d~(~H~e-a~l~t~h~F~a~i~r~) Enferm-e-r-a~(~N~U-r~S~e~)------------------

OTROS - (Terapista, Ministro, Huesero, etc.) 

23. Digame cuales servicios de salud han usado miembros de .u familia 
este ana: 
(Health services used by family members this year:) 
Medico C1inica 
Dentista Quiropr~a-c~t~i-c-O------------------------
Farmacia Hierberia 
MEDICARE MEDICAID -------------------------
WIC ARCCCS 
Feria de Salud Enferm-e-r-a----------------------------
OTROS (Terapista, Ministro, Huesero, etc.) 

24. lQue servicio de salud es el mas confiab1e? 
(The most reliable health service) 

25. lEn que servicio de salud 10 tratan mejor?~----------------
(The health service where treated the best?) 

26. lQUe servicio de salud es el menos confiab1e? 
(The LESS reliable health service) ----------------------

27. lEn que servicio de salud 10 tratan peor?:--~...,.....---------------------
(The health service where treated the Worst) 

28. lCuales de estas pruebas se ha hecho en este ano? (Which of these 
tests have you taken this year?) 

Papanicolau Chequeo 
Glucosa en 1a sangre (BG) ______ __ 
Presi6n arterial (BP)~ ________ __ 
Vacuna contra el tetanos 

de seno/mamografia ________ __ 
Colesterol 
Chequeo/1i~m~PH~:~eP~~~Bh~~p~e~d~i~e~n~t~e~s~--

(Other)_ ----
otra prueba--preventiva 
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SITUACIONES BIPO~E~ICAS 
29. Si el dinero y la transportaci6n NO fueran obsticulos, la d6nde 

iria a atenderse? 

A. lPor que? 

30. Si un dia amanece sitiendose mal, lque es 10 que hace? 

Toma aspirina, peptobismol, otro 
Siempre A veces 

medicamento ____________________ ___ 
Nunca 

Se toma un remedio casero 
Siempre A~v~e~c~e~s~----------~N~u~n~c~a~------------------

Trata de no hacer caso 
Siempre --~A~v-e~c~e~s----------~N~u-n~c~a~------------------

Le dice a un familiar 0 amigo(a) 
Siempre A veces----------~N~u-n--c-a-------------------

Va a la farmacia y le pregunta al farmacista~ ____________________ __ 
Siempre A veces Nunca 

Va a la clinica 0 al medico ________________ ~~----------------------
Siempre A veces Nunca 

y si no funciona, ,que hace? 

31. Cuando el medico le da una medicin~, lse la acaba 0 la toma hasta 
que se siente bien? 

32. Cuando le sobran medicinas, ,las tira 0 las guarda? 

33. lcuiles medicinas Babe Ud. c6mo usarlas y para que son? 

A. lLas tiene en casa? Si No 

B. ,Las compra con regularidad? ________________________ __ 

C. ,Se las da a los nin~s? Si No -----

COMENTARIOS: 
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APPENDIX K 

QUESTIONNAIRE NUMBER 3 

1. lD6nde hace su compra del mandado? (Where do you do your grocery 
shopping?) 

2. lCada cuando hace la compra? (How often do you do grocery 
shopping?) 

3. lHay algunos articulos que compre casi a diario y d6nde los compra? 
(Do you buy some items almost on a daily basis and where do you buy 
them?) 

4. lCuanto cree que gasta en comida al mes? (How much do you think you 
spend on food each month?) 

s. ,Cuanto cree que gan6 en total en ano pasado? (How much do you 
think you earned last year?) 
Senor (MR) 
Senora (MR~S~)----------------
Otros miembros (other fam. members) ________ __ 
Total 

6. Gastos en medicos y clinica de los ultimos cuatro meses: (Medical 
expenses in the last 4 months) 
Ud. (You) 
Su pareja~(~Y~0-u~r~p~a~r~t~n~e~r7) ________ _ 
Ninos (Kids)~~~~-----
otra persona (Another person) ____ __ 

7. Gastos en medicinas de los ultimos cuatro meses: 
Y ,estos gastos son normales 0 fuera de 10 normal? 
(Medication expenditures in the last 4 months. From these which are 
regular and which are not) 

8. lDiria Ud. que 10 que comi6 ayer es 10 que come normalmente en tipo 
y cantidad? lPor que? (What you ate yesterday is what you normally 
eat in kind and quantity? Why?) 

9. lQue comi6 ayer en la manana? y la que hora? (What did you eat 
yesterday morning and at what time?) 

10. lQue comi6 ayer al medio dia? y ,a que hora? (What did you eat for 
lunch yesterday and at what time?) 

11. ,Que comi6 en la noche? y ,a que hora? (What did you eat at night 
and at what time?) 

12. lComi6 algo entrecomidas? ,que? (Did you eat snacks? What?) 

13. En las ultimas dos semanas lha comido 10 que come siempre, menos 
o mas? y ,por que? (In the last two weeks, have you eaten what you 
regularly eat, more or less and why?) 
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14. ,Ud. piensa que 1a a1imentaci6n de una persona tenga algo que ver 
con su salud? (Do you think that the dietary patterns of a person 
have any thing to do with their health?) 

15. ,Hay alguna enfermedad que se relacione con ciertos alimentos 0 
habitos de comer? (Is there a disease linked to certain foods or 
dietary habits?) 
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APPENDIX L 

QUESTIONNAIRE NUMBER 4 

1) ,Alguno de sus bebes fue prematuro? S1. ________ __ 
(Any of your babies was premature?) 

No. __________ _ 

2) ,Cull de sus bebes pes6: HENOS MAS __________ __ 
(Of your babies, who weighed less _____ most ____ ?) 

3) ,Alguno de sus hijos naci6 con algun problema? 
(Was any of your children born with a health problem?) 

4) lAlguno de sus hijos ha sufrido alguna enfermedad severa? ,Cuando? 
(Has any of your children suffered a severe health problem and when?) 

5) ,Que enfermedades padece 0 ha padecido? ,Cuando comenz6 el problema? 
(Do you have any health problem? Have had any? When did it start?) 

6) ,Culles le han causado mas problemas? 
(Which problems have caused you the most trouble?) 

7) ,Le han costado mas? (Which have cost you the most?) 

8) ,Lo han llevado al hospital for dias 0 semanas? y ,quien pag6? 
(Did you go to the hospital for days or weeks? Who paid?) 

9) ,Tiene algun vicio? (Do you have any bad habits?) 

10) ,Ha fumado alguna vez? ,Cuando y cuanto? ,Que tipo de cigarros? 
(Have you smoked? When, how much and what type of cigarettes?) 

11) ,Ha tornado cerveza u otra bebida? ,Cuando y culnto? 
(Have you drank beer, alcoholic beverages? When and how much?) 

12) ,Le ha afectado el aumento en el precio de los cigarros oly 
cerveza/licor? (Has the increase in cigarette and alcohol prices affected 
your budget?) 

13) ,Teme que en el futuro llegue a tener: 
(Do you fear in the future you will experience:) 

Clncer 
Diabet-e-s--------
Ataque al coraz6n (Heart attack) 
Problemas de espalda 0 rodillas ~(~B-a-c~k-or knee problems) 
otro (Other) 

14) ,Ha sido vacunado contra algo durante su vida? (Have you ever been 
vaccinated?) 

15) ,Ha estado expuesto a Pesticidas? (Have you ever been exposed to 
pesticides?) 

16) ,Padece 0 ha padecido problemas de la piel? (Do you have or had skin 
problems?) 



17) ,C6mo han estado las condiciones de trabajo este ano? 
(Tell me about the working conditions of this year) 
Cantidad de Trabajo (Quantity) 
Condiciones en el Campo (Field conditions) 
Condiciones del Clima (Climate conditions) 
Transporte (Transportation) 
Sanitarios (Toilets) 
Agua (Water) 
Breaks 
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18) ,Se ha enfermado de gripa 0 catarro esta temporada? ,Que tom6? 
,Cuanto tiempo? (Have you had a cold or the flu this season? What did you 
take and how long?) 

19) ,Cuantas millas esta viajando para ir al trabajo? (How many miles are 
you traveling to go to work?) 

20) ,Esta usando su cintur6n de seguridad? (Are you using your seatbelt?) 

21) Senora: Su primera regla Sus hijas, ____________ _ 
(Mrs.: Your first menstruation ____ Your daughters· ____ ) 



APPENDIX M 

ANTHROPOMETRY FORM 

Anthropometry 
Anthropometrist: Recorder: 
Family Name: 
Individual Name: 

ID 
ID 

Systolic Blood Pressure __________________ __ 

Diastolic Blood Pressure __________________ _ 

Stature (mm) 

Sitting Height (mm) ______________________ _ 

Tibiale Height (mm) ------------------------
Bicondylar Femur (mm) ____________________ __ 

wrist Breadth (mm) ________________________ _ 

Calf Circumference (rom) --------------------
Circo ______________ __ 

Upper Arm Circumference (mm) ____________ __ 

Arm Length (rom) __________________________ _ 

Upper Arm Length (mm) ____________________ _ 

Biacromial Diameter (mm) __________________ _ 

Biiliocristal Diameter (mrn) ______________ __ 

Weight (gr) ____________________________ __ 

Skinfolds: (Two measurements each site) 

Triceps ______________________ __ 

Biceps ______________________ __ 

Subscapular __________________ __ 

Forearm~ ____________________ __ 

Midaxillary __________________ __ 

Supra-iliac __________________ __ 

Thigh ______________________ ___ 

W 
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Date ____________ __ 

a i s t 
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Calf ________________________ __ 

Blood Glucose ---------------- Last Eating? ______________ __ 

What eaten last?: 



APPENDIX N 

SCHOOL AND SENIOR NUTRITION SAMPLE MENUS 

SOMERTON SCHOOL SAMPLE MENUS 

May 1990 
Tostada, lettuce, cheese, salsa, fruit and milk. 
Burros, lettuce, salsa, fruit, and milk. 
Chili burger, coleslaw, fruit, and milk. 
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Peanut butter and honey sandwich, french fries, fruit, 
brownie, and milk. 

October 1990 
Burros, lettuce, salsa, fruit, milk. 
Hamburgers, french fries, lettuce, fruit, and milk. 
Turkey and noodles, green beans, fruit, roll, and milk. 
Pizza, mixed vegetables, fruit, jello, and milk. 
Chili beans, coleslaw, cornbread, fruit, and milk. 
Tostada, lettuce, cheese, salsa, fruit, and milk. 
Corn dog, baked beans, salad, fruit, and milk. 
Oven baked chicken nuggets, mashed potatoes, lettuce, wheat 
roll, and milk. 
Peanut butter and honey sandwich, french fries, banana, and 
milk. 
spaghetti with meat sauce, corn salad, fruit, roll, and milk. 
Mole over rice, coleslaw, flour tortilla, fruit, and milk. 
Deep-fried taco dog, tater tots, fruit, and milk. 
Pizza, corn, fruit salad, and milk. 
Taco salad, lettuce, cheese, salsa, fruit, and milk. 

February 1991 
Burros, lettuce, salsa, Spanish rice, fruit, and milk. 
Scalloped potatoes with weiners, green beans, bread, cherry 
cobbler, and milk. 
Turkey with gravy over mashed potatoes, mixed vegetables, 
fruit, and milk. 
Beef-a-roni, corn, fruit, sweetheart cake, and milk. 
Grilled cheese sandwich, French fries, fruit, and milk. 



GADSDEN SCHOOL SAMPLE MENUS 

October 1990 
Breakfast: 
Cereal, toast, jelly, grape juice, and milk. 
Pig-in-flapjack, syrup, fruit punch, and milk. 
English muffin, sausage, apple, and milk. 
Waffles, syrup, watermelon, and milk. 
Doughnut, apple juice, and milk. 
Pancake, syrup, sausage, applesauce, and milk. 
Scrambled eggs, flour tortilla, grape juice, and milk. 

Lunch: 
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Tostada, lettuce, cheese, taco sauce, fruit salad, and milk. 
Chili dog, french fries, cookie, apple, and milk. 
Picadillo, refried beans, flour tortilla, watermelon, and 
milk. 
Pizza, green salad, pineapple, cinnamon roll, and milk. 
Cheese crisp, refried beans, lettuce, tomatoes, pears, 
chocolate cake, and milk. 
Spaghetti, mixed vegetables, hot roll, peaches, and milk. 
Bologna sandwich with cheese, pickles, lettuce, corn chips, 
banana, and milk. 
Chicken nuggets, mashed potatoes, gravy, fruit, hot roll, and 
milk. 
Cheeseburger, lettuce, pickles, potato chips, orange, white 
cake, and milk. 
Pig-in-a-blanket, baked beans, celery stick, pears, and milk. 
Chili beans, cornbread, coleslaw, pineapple, and milk. 
Chicken patty, mashed potatoes, gravy, hot rolls, peaches, 
and milk. 

SENIOR CENTER SAMPLE MENUS 

June 1990 
Steak ranchero, refried beans, brown rice, cornbread, tossed 
green salad, peaches, and milk. 
Baked chicken, broccoli, potatoes with parsley, pineapple and 
cottage cheese, orange sherbet, and milk. 
Hot dogs, zucchini, vegetarian beans, fresh fruit, bread, and 
milk. 
Roast beef wi th gravy, corn, mashed potatoes, coleslaw, 
cookies, bread, and milk. 
Tuna a la king, noodles, lima beans, carrots with raisin 
salad, fresh fruit, and milk. 
Salisbury steak, carrots, scalloped potatoes, coleslaw, 
melon cup, and milk. 
Ham and beans with cheese wedge, spinach, cornbread, fruit 
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salad, butterscotch pudding, and milk. 
Turkey with gravy, mashed potatoes, green beans, tossed green 
salad, bread, peaches, and mil~. 
Meat loaf with gravy, potatoes with parsley, mixed 
vegetables, jello with shredded cabbage, bread, cookies, and 
milk. 
Liver and onions, zucchini, squash, rice, carrot salad, 
bread, fresh fruit, and milk. 
Barbecue beef, cowboy beans, beets, bun, coleslaw, sherbet, 
and milk. 
Baked chicken, corn, scalloped potatoes, spinach salad, 
applesauce, and milk. 
Lasagna with beef, spinach, garlic bread, fruit, fig bars, 
and milk. 
Baked ham, green beans, yams, salad, whole wheat roll, 
cookies, and milk. 
Cheese enchilada, mixed vegetables, Spanish rice, tossed 
green salad, fresh fruit, and milk. 

July 1990 
Meat loaf with gravy, sliced carrots, mashed potatoes, 
coleslaw, whole wheat bread, sherbet, and milk. 
Macaroni and cheese, pickled beets, salad, jello, and milk. 
Goulash, green beans, scalloped potatoes, cottage cheese and 
pear, cookies, and milk. 
Fish nuggets, Dutch mix, potato rounds, whole wheat bread, 
jello with mixed vegetables, fresh fruit, and milk. 

october 1990 
Baked ham with sauce, spinach, yams, whole wheat bread, 
coleslaw, sherbet, and milk. 
Meat loaf with gravy, mashed potatoes, broccoli, jello with 
cabbage, pears, and milk. 
Chili beans with cheese wedge, carrots, beets, cornbread, 
tossed salad, figs, and milk. 
Barbecue chicken, brown rice, mixed vegetables, pineapple 
slices, cookies, and milk. 
Liver and onions with gravy, scalloped potatoes, corn, carrot 
salad, fresh fruit, and milk. 
Steak ranchero, refried beans, brown rice, cornbread, tossed 
salad, sherbet, and milk. 
Baked chicken, broccoli, potatoes with parsley, cottage 
cheese with pineapple, peaches, and milk. 
Hot dogs, zucchini, vegetarian beans, bun, jello with mixed 
vegetables, fresh fruit, and milk. 
Roast beef with gravy, mashed potatoes, corn, whole wheat 
roll, coleslaw, cookies, and milk. 
Tuna a la king, noodles, lima beans, carrots with raisin 
salad, fresh fruit, and milk. 
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APPENOl:X 0 

FORMULAS APPLl:ED l:N THE CALCULATl:ONS 

Dependency Ratio Calculated as: 

Dependency Ratio = dependents (18 yrs + dependents ~65 yrs 
active population 

BMI (Body Mass Index) Calculated as: 

BMI = Weight kg 
Height rtf 

PDW (Percent Desirable Weight) Calculated as: 

PDW = BMI x 4 . 39 for males 

PDW = BMI x 4 .76 for females 

from National Diabetes Data Group, 1979. 

Upper-to-Lower Fat Ratio 1: 
Subscapular skinfold (rom)/ Calf skinfold (rom) 

Upper-to-Lower Fat Ratio 2: 
Triceps skinfold (rom)/ Thigh skinfold (rom) 

Upper-to-Lower Fat Ratio 3: 
Subscapular skinfold (rom)/ Thigh skinfold (rom) 

Centrality Index 
Subscapular skinfold (rom)/ Triceps skinfold (rom) 



APPENDIX P 

MEDICATIONS USED BY THE ADULTS IN THE SAMPLE 

Analaesics and Pain Killers: 
Aspirin 
Bufferin 
Buspar (Mexican) 
Doloneurobi6n (Mexican) 
Mejoral (Mexican) 
Motrin 
Prodolina (Mexican) 

Anti-inflammatories. Muscle relaxants: 
Clinoril--Sulindac 
Doloneurobi6n (Mexican) 
Feldene--Piroxicam 
Naxen--Naproxen 
Naproxen (Mexican) 
Robaxisal--Methocarbamol (Mexican) 
Voltaren (Mexican) 

Antihypertensives and Heart Medication: 
Aldomet (Mexican) 
Calan--Verapamil 
Cardizem-- Diltiazem 
Catapress--Clonidine (Mexican) 
Corgard--Nadolol 
Dyaz ide--Hydrochlorithiaz ide 
Hydrochloro~'liazide 
Indera~~-Propranolol 
Lanoxin--Digitalis Preparation 
Lopressor--Metoprolol 
Lozol--Indapamide 
Nitroglycerine 
Prazosin 
Procainamide 
Procardia--Nifedipine 
Vasotec--Enalapril 

Estrogen: 
Premarin 
Estrogen 
Secuentex (Mexican) 

Hypoglycemics: 
Euglucon (Mexican) 
Glucotrol 
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Insulin 
Micronase 
Tolbutamide (Mexican) 

Tranquilizers. Antidepressants. Sedatives: 
Activan (Mexican) 
Amitryptiline--Tricyclic antidepressant 
Atarax-- Hydroxyzine 
Diazepam 
Imipramine--Tricyclic antidepressant 
Phenobarbital 
Sinequan--Tricyclic antidepressant 
Xanax--Alprazolam 

Ulcer. Stomach medication and Anti-acids: 
Carafate--Sucralfate 
Magnesia de Phillips (Mexican) 
Melox (Mexican) 
Tagamet--Cimetidine 
Tums 
Zantac--Ranitidine 

other Medications: 
Ansaid 
Calcium supplement 
cytrotec 
Herb-lax 
Hydromet (Mexican) 
Isodil 
Maducren (Mexican) 
Meclizine (for motion sickness) 
Nasafren (Mexican) 
Orafer 
Pangavit (Mexican) 
Robitussin 
Simplex (Mexican) 
Synthroid--Thyroid 
TB Medication 
Tilcotil (Mexican) 
Urovec (Mexican) 
Vispamin (Mexican) 
vitamins 

Efortil (Mexican) 
Belladecta (Mexican) 
MUlti-vitamins 
Shaklee 
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APPENDIX Q 

GLUCOSE LEVELS AND TIME OF LAST MEAL 
BY SEX AND DIABETES STATUS 

GLUCOSE LEVELS AND TIME OF LAST MEAL BY SEX 

Females: 

Time of Meal 

Blood Glucose <2 Hours >2 Hours 

<140 mg/dl 97.61 91.95 
(13.28) (18.70) 

n=18 n=20 

>140 mg/dl 337.67 286.20 
(115.79) (106.13) 

n=3 n=5 

131. 90 130.80 
Totals (94.34) (91.89) 

n=21 n=25 

Males: 

Time of Meal 

Blood Glucose <2 Hours >2 Hours 

<140 mg/dl 86.00 95.11 
(19.19) (16.58) 

n=7 n=9 

>140 mg/dl 296.00 163.50 
(107.68) (28.99) 

n=3 n=2 

149.00 107.55 
Totals (114.51) (32.70) 

n=10 n=ll 
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Totals 

94.63 
(16.40) 

n=38 

305.50 
(104.77) 

n=8 

131.30 
(91.97) 

n,-:46 

Totals 

91.13 
(17.77) 

n=16 

243.00 
(106.18) 

n=5 

127.29 
(82.98) 

n=21 
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GLUCOSE LEVELS AND TIME OF LAST MEAL BY DIABETES STATUS 

Diabetics: 

Time of Meal 

Blood Glucose <2 Hours >2 Hours Totals 

<140 mg/dl 104.00 79.00 91.50 
n=l n=l (17.68) 

n=2 

>140 mg/dl 316.83 251.14 281.46 
(102.58 ) (105.99) (105.65) 

n=6 n=7 n=13 

286.43 229.63 256.13 
Totals (123.45) (115.47) (118.57) 

n=7 n=8 n=15 

Non-Diabetics: 

Time of Meal 

Blood Glucose <2 Hours >2 Hours Totals 

<140 mg/dl 93.96 93.43 93.67 
(15.87) (17.96) (16.86) 

n=24 n=28 n=52 

>140 mg/dl n=O n=O n=O 



APPENDIX R 

BREAKDOWN OF ETHNICITY OF SUBJECTS BY SEX AND DIABETES 
STATUS FOR AGES 4S YEARS AND OLDER 

Breakdown of Ethnicity of Subjects by Sex 
for Aqes 4S Years and Older 

ETHN 

MEXICAN
MAYO INDIAN 

MEXICAN 

ICITY 

OPEAN-MEXICAN-EUR 
AMERINDIAN 

MEXICAN fr 
NEW MEXICO 

MEXICAN
EUROPEAN 

om 

ALL SPANIS 
ANCESTORS 

H 

Column 
Total 

MALE 

1 
33.3 
5.6 
2.2 

13 
43.3 
72.2 
28.9 

1 
25.0 
5.6 
2.2 

1 
100.0 

5.6 
2.2 

1 
20.0 
5.6 
2.2 

1 
50.0 
5.6 
2.2 

18 
40.0 

SEX 
FEMALE 

2 
66.7 
7.4 
4.4 

17 
56.7 
63.0 
37.8 

3 
75.0 
11.1 
6.7 

4 
80.0 
14.8 
8.9 

l' 
50.0 

3.7 
2.2 

27 
60.0 

Row 
Total 

3 
6.7 

30 
66.7 

4 
8.9 

1 
2.2 

5 
11.1 

2 
4.4 

45 
100.0 

Number of Missing Observations = 1 
1 ROW PERCENTAGE 
2 COLUMN PERCENTAGE 
3 TOTAL PERCENTAGE 
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Breakdown o~ Ethnicity o~ subjects by Diabetes Status 
for Aqes 45 Years and Older 

ET 

MEXICAN
MAYO INDIAN 

MEXICAN 

HNICITY 

MEXICAN-EUR 
AMERINDIAN 

OPEAN-

MEXICAN fr 
NEW MEXICO 

MEXICAN
EUROPEAN 

om 

ALL SPANIS 
ANCESTORS 

H 

Column 
Total 

STATUS 
NON-
DIABETIC 

1 
33.3 
3.3 
2.2 

22 
73.3 
73.3 
48.9 

2 
50.0 

6.7 
4.4 

1 
100.0 

3.3 
2.2 

2 
40.0 

6.7 
4.4 

2 
100.0 

6.7 
4.4 

30 
66.7 

DIABETIC 

2 
66.7 
13.3 
4.4 

8 
26.7 
53.3 
17.8 

2 
50.0 
13.3 
4.4 

3 
60.0 
20.0 
6.7 

15 
33.3 

Total 

3 
6.7 

30 
66.7 

4 
8.9 

1 
2.2 

5 
11.1 

2 
4.4 

45 
100.0 

Number of Missing Observations = 1 

1 ROW PERCENTAGE 
2 COLUMN PERCENTAGE 
3 TOTAL PERCENTAGE 
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APPENDIX S 

PLOTS OF HEALTH VAR~ABLES 

PLOT 9F P~GNANTIES ¥ITH ~G BY,DIAB~TIC ~TATUS 

11.25 0 0 1 

0 1 
p 000 1 
R 0 11 
E 7.5 
G 0 0 
N $ 0 1 1 
A 00 0 
N 
C 3.75 00 
I $0000 
E 0 
S 

0 o 00 
0 1 

I I 
156 

I 
256 

I 
356 

I 
50 

100 200 300 400 
BLOOD GLUCOSE 

47 cases plotted, l=diabetic, O=non-diabetic, $=multiple cases 

PLOT,OF P~GN~CIES-,WITHIAGE ~y DI~BETIT STATUS 

11.25 0 0 1 

0 1 
0 0 100 

P 000 1 1 
R 7.5 
R 0 0 
E 0 0 1 01 0 1 
r; 0 0 0 
N 
A 3.75 00 000 
N 0 00 00 001 
C 00 
I 
E 0 0 0 0 
S 0 1 

I 
24 

I 
46 

I 
56 

I 
72 

16 32 48 64 
AGE 

51 cases plotted, l=diabetic, O=non-diabetic 
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PLOT OF PRE,GNAN9IES W,ITH N?MBER, OF H~GH WE,IGHT ~ABIES BY DIABETIC STATUS 

P 
R 
E 
G 
N 
A 
N 
c 
I 
E 
S 

11.25 1 0 

$ 
S 

7.5 
a 
$ 
a 

3.75 0 
0 
0 

0 
0 

I 

0 

o 
o 

o 
o 

o 

1 

$ 0 

I I I 

246 
# HIGH WEIGHT BABIES 

o 

46 cases plotted, l=diabetic, O=non-diabetic, S=multiple cases 

PLOT OF WEIGHT OF HIGH WEIGHT BABIES WITH BG BY DIABETIC STATUS 

W 
E 
I 
G 
H 
T 

o 

7.5 

6.25 o 

1 

5 00000 
o 0 

000 1 

100 200 300 
BLOOD GLUCOSE 

16 cases plotted, l=diabetic, O=non-diabetic 

400 
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PLOT OF P~GN~CIESIWITHIMISC~IA?ES BT DIA,ETIC STATUS 

11.25 0 1 

0 1 
P 0 $ 0 
R $ 0 
E 7.5 
G 0 0 
N 1 1 0 
A 0 0 
N 
C 3.75 0 0 0 
I $ 0 
E 0 
S 

0 
0 1 

I I I I I I I I 
.8 2.4 4 5.6 

0 1.6 3.2 4.8 
# MISCARRIAGES 

42 cases plotted, l=diabetic, O=non-diabetic, $=multiple cases 

---------

PLOT1OF MTSC~IAGE~ WIT~ BG ,y DI~BETI? STATUS 

5.25 
0 

# 

M 
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S 
C 
A 
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I 
A 00$ 0 
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E 
S o 0 0$00000 1 1 1 11 
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41 cases plotted, l=diabetic, O=non-diabetic, $=multiple cases 



PLOTiOF ~DICATIONSIWITHIBG B7 DIA~ETICISTATUS 

11.25 1 

# 
M 
E 7.5 
D 
I 
C 
A 
T 3.75 
I 
o 
N 
S 

a 
I 

a 

1 

a a 
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00000 
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180 
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71 cases plotted, l=diabetic, O=non-diabetic, $=multiple cases 

PLOT OF HEALTH PROBLEMS WITH BG BY DIABETIC STATUS 

4.5 

# a 100 1 1 1 1 
R 

H 
E 3 a a 1 1 
A 
L 
T $ 00 1 1 1 1 
H 

1.5 
P 
R 000000 1 1 
0 R 
B 

oi a 00000 
I 

66 186 306 
0 120 240 360 

BLOOD GLUCOSE 

72 cases plotted, l=diabetic, O=non-diabetic, $=multiple cases 
Regression statistics of # HEALTH PROBLEMS on BG: 
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Correlation .42460 R Squared .18029 S.E. of Est 1.20333 Sig. .0002 

Intercept(S.E.) .60769( .25316) Slope(S.E.) .00649( .00165) 
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PLOT OF # OF HEALTH PROBLEMS WITH AGE BY DIABETIC STATUS 

# 

H 
E 
A 
L 
T 
H 

P 
R 
o 
B 

4.5 

3 

1.5 

ORO 

100 0 01111 

o 10 1 

o o 00 10 00 10$1 $0 

o 00 00 000 0 000 1 0 0$0 0 

00 0 00000 0 0 

32 48 
AGE 

o o 

64 

o 
R 

o 

79 cases plotted, l=DIABETIC, O=NON-DIABETIC, $=MULTIPLE CASES 
Regression statistics of # HEALTH PROBLEMS on AGE: 
Correlation .54147 R Squared .29319 S.E. of Est 
Intercept(S.E.) -.91868{ .42874) Slope(S.E.) 

When only subjects 45 years and older are included, 

PLOT OF HEALTH WITH BG BY DIABETIC STATUS 

4.5 

# o 100 1 1 1 1 

H R 
E 3 o 0 1 1 
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L 
T $ 0 1 1 1 1 
H 

1.5R 
P 
R 00000 1 1 
0 
B 

0 o 0 00 

420 
0 120 240 360 

BLOOD GLUCOSE 

1.07987 Sig. .0000 
.04804 ( .00850) • 

44 cases plotted, 1=diabetic, O=non-diabetic, $=multiple cases 
Regression statistics of # HEALTH PROBLEMS on BG: 
Correlation .33095 R Squared .10953 S.E. of Est 
Intercept(S.E.) 1.38589{ .32964) Slope(S.E.) 

1.25257 Sig. .0282 
.00414( .00182) 



PLOT OF # DIABETIC RELATIVES WITH BG BY DI~BETIC STATUS 

5.25 
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69 cases plotted, 1=diabetic, O=non-diabetic, $=multiple cases 
Regression statistics of H on BG: 
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Correlation .15374 R Squared .02364 S.E. of Est 1.40163 Sig. .2072 

Intercept(S.E.) 1. 08995 ( .30944) Slope(S.E.) .00270( .00212) 

---~-----



PLOT OF MATERNAL HISTORY OF DIABETES WITH BG BY DIABETIC STATUS 
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68 cases plotted, l=diabetic, O=non-diabetic, $=multiple cases 

PLOT OF PATERNAL HISTORY OF DIABETES WITH BG BY DIABETIC STATUS 
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68 cases plotted, l=diabetic, O=non-diabatic, $=multiple cases 
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