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A comparison study of cardiovascular risk factors 

between Anglos and Mexican-American Hispanics, by gender 

and age, was conducted with 1343 subjects in Pima County, 

Arizona. Data was collected through public health screen

ings at a variety of sites (39) throughout the community. 

A self-administered questionnaire and measurements of 

height, weight, blood pressure, total blood cholesterol and 

blood glucose provided the data. Risk factors (total blood 

cholesterol, hypertension, smoking, genetic tendency, 

diabetes, obesity and lack of exercise) were analyzed 

individually and in combination by age, gender and 

ethnicity. Some of the significant findings (p<0.05) were 

females, greater than 50 years of age, had higher choles

terol levels and more multiple risk factors than comparable 

males, that more Anglos (p<.005) both males and females, 

had elevated blood cholesterol levels than did Mexican-

Americans but that Mexican-Americans were more obese and 

exercised less than Anglos. 
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INTRODUCTION 

The transition from good health to ill health is 

often a gradual one and the decision where one state ends 

and another begins usually is determined by subjective 

judgement. Since mortality is easily ascertained, it 

continues to be the single most reliable indicator of 

health conditions in the United States. Based on this 

indicator, the decrease in the death rate provides a 

parameter for assessing overall improvements in the health 

status of the population. Recent improvements in U.S. 

mortality rate, after a period of relative stability, have 

attracted attention. This decline is primarily attributed 

to the reduction in heart disease and strokes (1). 

Statement of the Problem 

Coronary Heart Disease (CHD) continues as the major 

cause of death and disabilities in the United States. Over 

5.4 million Americans have symptomatic coronary heart 

disease and a large number, many of whom are young and 

highly productive, have undiagnosed heart disease (2). In 

1984, the incidence of death from heart disease nationally 

was 986 ,400 or 48% of all deaths, more than all other 

causes of death due to disease combined (3). 
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Heart disease accounts for one third of all pre

mature deaths among Anglo men and approximately one fifth 

of the premature deaths among Hispanic men (4). The 

contribution of heart disease to premature deaths for each 

of these ethnic groups has remained essentially unchanged 

from 1970 to 1985. In 1985 , premature death from heart 

disease was 23% in both Anglo and Hispanic women, although 

in total premature deaths, the rate for Hispanic females 

exceeded that of Anglo females by 111. Hispanic women died 

nearly five years early, on the average, than their Anglo 

counterparts (1). 

Cardiovascular Heart Disease (CVD) that results 

from atherosclerosis is a slowly progressive disease of the 

arteries that begins early in life but rarely produces 

symptoms until the time of the first heart attack, which is 

often fatal. A number of risk factors have been identified 

as strongly associated with heart disease. These major 

risk factors are: male sex, cigarette smoking, hyper

tension, high blood cholesterol ( > 200 mg/dl), diabetes 

mellitus, and a family history of heart disease before age 

55, which is classified as genetic tendency. In addition, 

obesity and lack of exercise have been identified as other 

contributing risk factors (2,5). 

Risk factors are either inherited or environmental 

and can without sign or symptom for many years increase the 

chances of heart disease. Inherited conditions may also 
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be aggravated by environmental risk factors. .A combination 

of several risk factors greatly multiplies the probability 

for heart disease or stroke. Data from the National 

Health and Nutrition Examination Survey (6) indicated that 

one or more risk factors were present in up to 11% of the 

U.S. population. 

During the late 1970's, the concept of health 

promotion and disease prevention gained increased emphasis. 

It was recognized that many major health problems con

fronting Americans were rooted in lifestyles or environ

mental factors that are amenable to change. This 

recognition prompted the Surgeon General's Report on Health 

Promotion and Disease Prevention published in 1979 (6) . 

This report stressed the importance of health promotion and 

disease prevention in reducing unnecessary death and dis

ability among all populations within the United States. 

The National Health Goals set for the years 1990 and 2000 

emphasize the concern of government for improving national 

awareness and education about heart disease. To bring 

about these goals aggressive involvement and effort of all 

segments of our society were expected. 

The Federal Government initiated the Preventive 

Health Block Grants (PHBG) in 1981 which allocated funds to 

each state to initiate preventive health programs. One 

area the grants addressed was prevention of heart disease. 

Pima County Health Department, Pima County, Arizona 
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started a PHBG program, HEARTLIFE, in October, 1985. The 

HEARTLIFE program addresses prevention by increasing the 

general public's awareness of the causes (risk factors) of 

cardiovascular disease through health screenings, and by 

providing through education, the means to make lifestyle 

changes, when nnecessary, for the prevention of CVD. 

Rationale and Purpose of the Study 

Many of the estimated 56,000,000 members of 

minority groups in the U.S traditionally have experienced 

problems in accessing health care and health information 

(7). Hispanics constitute the second largest and most 

rapidly growing ethnic group in the United States. Data 

show that since 1980, the nation's Hispanic population has 

grown at an annual rate five times faster than the non-

Hispanic population (8). The data indicate there are 18.8 

million Hispanics living in the U.S., or 301 more than in 

1980. 

The Hispanic populations consists of several 

subgroups; Mexican-Americans (59%), Puerto Ricans (13.8%), 

Cubans (5.51) and others (20.9%). Almost two-thirds of the 

Mexican-Americans live in the southwestern states of 

Arizona, California, New Mexico, and Texas, with Puerto 

Ricans concentrated in the northeastern United States, and 

Cubans concentrated in Florida and the metropolitan area of 

New York (9) . Each of these subgroups have very distinct 

and diverse characteristics. Despite the rapid growth 
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in the number of Hispanics, and a growing interest in their 

health on the part of both policy makers and researchers, 

there remain large gaps in our understanding of the 

health status of this ethnic group. Some recent studies 

(4) have provided evidence suggesting that southwestern 

Mexican-Americans may enjoy a relative advantage in a 

number of physical health indicators (risk factors) 

attributed to cardiovascular disease. However, some of 

these studies on Mexican-Americans are methodologically 

weak and thus our knowledge of the Mexican-American 

population's health status is limited. 

The purpose of this study was threefold: 1) to 

determine if the major risk factors attributed to cardio

vascular disease were as prevalent in the Mexican-American 

population of Pima County, Arizona, as in the Anglo popu

lation of the same area; 2) to identify the risk factors 

predominant in each ethnic group; and 3) to determine the 

relationship among risk factors, gender and age by ethnic 

group and as a total population within the study. 

Hispanics of Mexican-American descent are a signi

ficant and increasingly larger segment of the Arizona 

population. Among all states, Arizona ranks fourth in 

Hispanic concentration with New Mexico ranking first, Texas 

second and California third (10). In 1980, in Arizona, the 

Mexican-American population was 527,757. Maricopa County 

has the largest population of Mexican-Americans while 
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Pima County ranks second with 98 ,924 or 17% of the popu

lation (11). This study addressed mainly the Anglo and 

Mexican-American residents of Pima County, Arizona, and 

used public health screenings to collect data to evaluate 

the risk factors associated with cardiovascular disease for 

this population. 

Specific Research Questions To Be Answered 

The following research questions were considered 

primary in determining cardiovascular disease risk 

factors among Anglos and Mexican-Americans and males and 

females in Pima County, Arizona. 

1. What were the CVD risks of the total parti

cipants in this study? 

2. Did more Mexican-Americans (total, by gender 

and age) have elevated blood cholesterol 

levels than comparable Anglos? 

3. Did more Mexican-Americans (total, by gender 

and age) have hypertension than comparable 

Anglos? 

4. Did Mexican-Americans (total, by gender and 

age) smoke more than comparable Anglos? 

5. Did Mexican-Americans (total, by gender and 

age) exercise more than comparable Anglos? 
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6. Were more Mexican-Americans (total, by gender 

and age) obese than comparable Anglos? 

7. Did more Mexican-Americans (total, by gender 

and age) have diagnosed diabetes or elevated 

blood glucose levels than comparable Anglos? 

8. Did Mexican-Americans (total, by gender and 

age) have greater incidence of multiple risks 

than the comparable Anglo group and did 

Mexican-Americans (total, by gender and age) 

have different CVD risk factors than their 

Anglo counterparts? 

Scope 

This study consisted of 1634 participants from 

Pima County, Arizona (total population 581, 549, sample = 

.3% of population). This study had an ethnic distribution 

of 1084 (661) Anglos, 259 (16%) Hispanics, and 291 (18%) 

other. The general population of Pima County consists of 

761 Anglos, 171 Hispanics, and 7.3% other. All partici

pants were between the ages of 18 and 89 years. The 39 

health screening sites were held in diverse areas of Pima 

County. The participants could be considered fairly 

representative of Pima County's population in general, the 

state of Arizona, and possibly other southwestern states 

with similar population makeup, since subjects lived in 

many areas of the county and came from all socioeconomic 

levels. 
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Strengths of the Study 

The sample size was large for this type of study. 

Generally, only large national studies or very well-funded 

studies have a sample size that is larger. In addition, all 

participants were from the same general location (Pima 

County, Arizona) and data was gathered on both Anglos and 

Mexican-Americans during the same time frame. These 

subjects were taken from a large number and variety of sites 

and ranged in age from 18 to 89 years. Bias in the study 

was minimized because of the variety in the type of sites. 

Some sites were in dormitories, workplaces, senior meal 

centers, recreation centers, apartment complexes, mobile 

home parks, YMCA and churches. Therefore, the possibility 

of only health conscious persons participating was 

minimized. The health screenings were conducted by the same 

trained professionals and paraprofessionals and followed 

quality assurance procedures. All data were analyzed by the 

same persons. 

Limitations and Assumptions 

The limitations of this study were: 

1. The data collected on each ethnic group con

cerning smoking, diabetes, genetic tendency, 

and exercise were acquired through a self-

administered questionnaire at the public 

health screenings. A necessary assumption was 
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that all respondents gave accurate infor

mation. Some participants did not answer all 

the questions. 

2. The data may not be completely representative 

of the population because the sample was not 

randomly drawn and participants and non-

participants may have had different character

istics (physical, social and economical). 

3. Laboratory values on total cholesterol levels 

may vary 101 due to variations in laboratory 

techniques, however, all blood cholesterol 

tests were analyzed at the Arizona State 

Hospital laboratory under strict quality 

assurance procedures thus minimizing the 

variable as much as possible. 

Definitions 

For the purpose of this study the following terms 

are defined as follows: 

Anglo - a caucasian inhabitant of North America of non-

Latin extraction, whose native language and culture is of 

English origin. 

Cardiovascular Disease (CVD) - pertaining to the heart and 

all blood vessels. 
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Coronary Heart Disease (CHD) - heart disease pertaining to 

the main arteries of the heart. 

Diabetes Mellitus (Diabetes) - a chronic disorder of carbo

hydrate metabolism due to a disturbance of the normal 

insulin mechanism of the pancreas. 

Finger Stick - an invasive procedure by which whole blood is 

extracted through a capillary puncture from the finger tip. 

Health Screening - Process by which parameters that contri

bute to general health or identify disease states 

are measured. (e.g. height, weight, percent of body fat, 

blood pressure, blood glucose and blood cholesterol) 

High Blood Pressure - an unstable or persistent elevation 

of blood pressure above the normal range ( >140/90 mm/Hg). 

Hispanic - (Mexican-American) relating to people, speech, 

and culture descending from Spain (Mexico). 

Obesity - the condition of being significantly overweight 

(1201) of ideal body weight range adjusted for height, 

weight, body frame, and age, based on the Metropolitan 

Weight Charts standardized in 1959. 

Risk Factors - identified genetic and environmental 

conditions that attribute significantly to heart disease. 

Total Blood Cholesterol - a steroid alcohol, C2yH^^OH, 

which unites with protein to form lipoprotein cells in 

blood fluids. 
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REVIEW OF LITERATURE 

The literature review for this study has been 

divided into five sections; (1) international studies on 

coronary heart disease, (2) studies or surveys which show 

nationally the incidence and the causes of heart disease, 

(3) studies which verify the major causes of cardiovascular 

disease (CVD), (4) studies which have addressed CVD risk 

factors among minorities, especially Mexican-Americans in 

the southwestern United States, and (5) discussion of risk 

factors and associated problems. 

International Studies 

The Seven Countries epidemiology study of CHD 

provided a 10 year investigation with cohorts from six 

western countries (Italy, Yugoslavia, Finland, Netherlands, 

Greece, United States) and Japan. The study began in 1958. 

The cohorts consisted of 12,763 men from the ages of 40-59 

years at entry. Of these, 2571 were from the U.S. and 

worked for the railroads. Most of the cohorts were from 

rural areas (eleven of the sixteen areas studied). All 

data collected were sent to the University of Minnesota for 

centralized processing and diagnostic review. 

In ten years, 1507 men' died, 410 from CHD. The 

death rate for CHD was 12% higher for Americans than their 
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Italian counterparts. The death rate of men in Northern 

Europe was 29% higher than in Southern Europe. From 9780 

men with no evidence of CHD at entry, 1264 were given the 

diagnosis during the ten years. American men were not 

included in this figure, as there was no ten year follow-up 

on this area of data in the U.S. The percentage of all 

coronary diagnoses varied from 37 in Serbia, 42 in Finland, 

and 54 in the Netherlands. In an attempt to find reasons 

for marked differences in the incidence of CHD, charac

teristics were examined. Cohorts were closely matched in 

age. For apparently healthy men age was found the most 

important factor both in the incidence of CHD and for 

mortality. All cohorts were heavier after ten years. The 

mean change in ten years was 3.4 kg. However, the 

percentage overweight of specified degrees showed no 

correlation with the incidence of mortality from CHD. 

Smoking habits and physical activity were equally unrelated 

to subsequent incidence rates of the disease. Three 

characteristics did prove instructive. Arterial blood 

pressure and serum cholesterol accounted for over 401 

of the variance of the cohorts in the ten year 

coronary death rate. Mean percentage of calories 

provided by saturated fatty acids was equally 

successful in explaining the variance in coronary death 

rate. Hypertension varied from an increase of 

3.7 mmHg in Greece to 15.1 mmHg in Croatian with 
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the average change being 8.3 mmHg among all cohorts. 

Cholesterol differed widely in the 16 areas from medium 

values of around 160 mg/dl in three areas to over 250 mg/dl 

in Finland. The serum cholesterol median accounted for 64% 

of the variance of the cohorts in the coronary death rate. 

In the areas of Italy, Greece, and Yugoslavia, where the 

general population is progressively consumming more meat 

and dairy products than at the start of the Seven Countries 

study, vital statistics of those countries reported an 

increase in deaths from CHD. 

The Seven Countries ten year study clearly 

established that age, blood pressure, and serum cholesterol 

levels were risk factors for CHD. This study was one of 

the first epidemiological studies of this kind on CHD. The 

relationship of smoking and habitual physical activity to 

CHD showed great inconsistencies among cohorts as risk 

factors. Originally overweight was the first proposed risk 

factor; however, defects and deficiencies of evidence have 

been repeatedly pointed out in this and other studies. The 

question of the relationship of body fatness and relative 

body weight to health and CHD needs reexamination and more 

sophisticated analysis. Differences do exist between 

cohorts of various countries but differences seem to be 

attributed to environmental rather than genetic. 

The Lipid Research Clinics (LRC) Program 

implemented an integrated series of observational 
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epidemiologic community-based studies. The observational 

studies were performed in 16 populations sampled in the 

U.S., Canada, Soviet Union and Israel. Findings were based 

on data from more than 80 ,000 study participants. LRC 

participants were chosen from a broad age range, childhood 

to advanced age. Comparisons among age groups revealed a 

sharp increase in both total and low-density lipoprotein 

(LDL) cholesterol levels during adulthood. This age 

related increase represents an atherogeneric pattern 

characteristic of Western society. 

When cholesterol levels of those living in U.S. 

were compared with data collected in Moscow and Lenengrad 

in the Soviet Union, total cholesterol fraction was 

revealed higher and LDL/HDL ratio lower in the Soviet Union 

compared to U.S. participants. This indicated a less 

atherogeneric, lipoprotein profile in Soviets. 

International comparisons of HDL cholesterol levels 

measured by standardized quality-control techniques varied 

considerably among middle-aged men in the LRC Programs. 

The mean of HDL cholesterol levels varied from 

approximately 40 mg/100 ml in the sample from Jerusalem to 

greater than 50 mg/100 ml among male residents of Moscow 

and Lenengrad. However, studies have consistently 

identified HDL as a negative risk or protective factor for 

persons within populations or countries. 
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LRC also looked at postmenopausal hormone use in 

women and its relationship to CHD mortality. In late 

1970's, hormone use increased approximately 35-40% in 

surveyed women during in their sixth decade. Concurrently 

these same women had lower total cholesterol and LDL 

levels and higher HDL cholesterol values. Follow-up of the 

women in the LRC surveys revealed that mortality rates from 

all causes was markedly lower in reported hormone users 

than in nonusers. This finding remained in evidence when 

controlling for other standard risk factors. 

Salonen and cohort conducted a study in Eastern 

Finland that looked at the associations of physical 

activity, smoking, alcohol and coffee consumption with 

serum lipoproteins. The study included 9347 persons 25-64 

years of age from three areas of Finland. Physical 

activity was divided into work activity and leisure 

activity. Work activity included four areas; 1) mainly 

sitting, 2) some walking, 3) some fitness or strenuous 

activities at least three hours a week, and 4) regular 

competitive sports. 

Results of the study showed, for men, the amount 

of physical activity at work, and for women, daily leisure 

activity had a positive but weak association with HDL 

cholesterol level. The physical activity at work or on the 

way to work had as strong association with serum choles

terol ratio as physical activity in leisure time. However, 
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the more intense and the longer the duration the better 

the serum lipoprotein lipid profile. Physical activity 

had no association with serum HDL cholesterol ratio among 

smokers. This may imply that smoking blocks the beneficial 

effect of exercise on serum lipoproteins. The number of 

tobacco products used daily was inversely related to 

serum HDL cholesterol levels in both sexes and a weak 

positive relationship to serum non-HDL cholesterols in men. 

Alcohol showed a moderate positive association with serum 

HDL cholesterol in men and a weak association in women. 

Saturated fat intake had a positive association with both 

serum HDL and non-HDL cholesterol levels in both men and 

women. Coffee consumption showed no significant 

statistical association with either serum HDL cholesterol 

concentration or HDL to non-HDL cholesterol ratio. 

Conclusions from this study showed that overall 

physical activity, smoking, alcohol consumption and diet 

are the major determinants of the distribution of 

cholesterol transported in different serum lipoproteins. 

The effects of these determinants did not appear to be 

independent of each other. 

Ansel Keyes (15) in an international comparison of 

CHD studies or observations found variation in the blood 

cholesterol levels reported in various countries. The 

results from several of these studies are reported in the 

following paragraphs. 



Dutch physician, C.D. De Langen, found 

during years of practice in Java, that Javanese were 

characterized by much lower blood cholesterol levels than 

the rule in the Netherlands. He associated the differences 

with the striking differences in the frequency of disorders 

related to cholesterol metabolism, atherosclerosis, 

phlebothrombosis, and gall stones. The difference may have 

been judged reflecting racial peculiarites except for an 

observation of Javanese stewards on Dutch ships. The 

Javanese stewards on Dutch passenger ships who ate Dutch 

food had similar blood cholesterol levels as Dutchmen. The 

Javanese diet traditionally was a low-cholesterol diet 

compared to the diet in the Netherlands. 

The people of Kirghiz Steppe in Central Asia, 

whose diet was very high in animal fat, were prone to 

severe atherosclerosis. While observation by Snapper in 

China suggested that the typical low-fat diet and the 

absence of cigarette smoking in China contributed to the 

low incidence of CHD there. 

Kimura reported that in 10,000 autopsies in 

Southern Japan (15) the prevalence of severe coronary 

atherosclerosis was a small fraction of that seen in 

persons of the same age in Minnesota, U.S.A. Many more 

recent reports confirm that CHD is much more common in 

Western Countries than in Japan, Korea, Taiwan, and 

other countries of the Far East. Conceivably a racial 
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peculiarity might be protecting the Orientals, however, the 

racial argument was refuted by the finding that Japanese in 

California who live and eat like Americans are not parti

cularly different from non-Japanese Americans in blood 

cholesterol levels or CHD incidence. Japanese in Hawaii 

who are only partly Americanized were found to have inter

mediate blood cholesterol levels and CHD incidence. 

When the diet of the American Navajo Indians in 

southwestern United States was analyzed, it was found that 

it consisted of only approximately 25% fat, with meat 

consumption meager, and dairy products consumption rare. 

Again, their diet may have accounted for the observed low 

blood cholesterol values and their low incidence of CHD. 

Another group of people sometimes presented as 

disproving the dietary fat - cholesterol-CHD theory are the 

Eskimos. They are claimed to eat a very high fat diet but 

are spared from CHD. However, very little reliable medical 

and vital statistical information is available on the 

Eskimos. Few primative Eskimos survived to the age when 

CHD is most common. Also, the primative diet of the Eskimo 

was fatty only during the sealing season but quite low in 

fat during the fishing season. In both seasons, the fat 

was relatively unsturated. 

During and after World War II when the war brought 

great hardships and severe food restrictions to Finland, 

Norway, Netherlands, and Germany mortality from CHD fell 



28 

sharply until postwar imports relieved the food shortages. 

Malmros (15) showed that changes in mortality from CHD in 

Sweden and Denmark tended to be proportional to the change 

in the fat content in the diet. Of course, the war brought 

other changes such as reduction in tobacco, coffee, 

chocolate and total calories eaten and many people worked 

unusually long hours, while anxiety and strain affected 

almost everyone. However, the parallelism between dietary 

fat change and CHD change was the most pronounced 

relationship found in the data. 

These studies during the past four decades have 

increased the realization that the prevalence of CHD around 

the world varies significantly from country to country. 

More recently it has been demonstrated that CHD incidence 

rates vary considerably among genetically similar 

populations who have migrated to other parts of the world. 

Classic studies such as those by Keys (12) and others have 

shown differences in blood lipid levels as well as in CHD 

prevalence rates. One such study was from the Puerto Rico 

Health Program (16,17). This Hispanic population of Puerto 

Rico has several features that permit a unique 

investigation into the etiology of CHD. The average Puerto 

Rican leads a much less sedentary life than his counterpart 

in the U.S. He is much leaner, with lower serum 

cholesterol levels and consumes a diet much lower in animal 

fat and higher in complex carbohydrates and starch. Puerto 
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Rican Hispanics vary greatly from Mexican-American 

Hispanics genetically in that Puerto Rican Hispanics 

are predominately Black compared to Mexican-American 

Hispanics where are predominately Spanish/American Indian. 

This study consisted of approximately 10,000 urban and 

rural Puerto Rican men ages 45-64 years. The incidence of 

coronary attacks in this study was about half that found in 

the Framingham Study (28) in the U.S. The variable risk 

factors looked at individually and by multivariate 

analysis were alcohol intake, systolic blood pressure, 

serum cholesterol, cigarette smoking, and triglycerides. 

Striking contrasts were found between the urban and rural 

groups. The urban men were less active on the average and 

were 18 lbs. heavier, even though body weight of both urban 

and rural males were lower than those observed in 

Framingham. Blood pressures, serum cholesterol, and 

triglycerides were all higher in the urban men than the 

rural men. Total intake of calories were approximately the 

same at 2345 for rural to 2384 for urban, average per day. 

How.ever, intake of saturated fats and cholesterol were 

higher in the diets of the urban men. Dietary cholesterol 

averaged 450 mg a day. It appeared that with the 

modernization of urban San Juan, the dietary 

patterns of urban dwellers were becoming similary to 

those in the U.S. populations, although the average 

dietary fat and cholesterol were still considerably 
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below levels of intake measured in Framingham. Although 

serum cholesterol levels were lower in Puerto Rico that the 

U.S., there was still a significant relationship between 

cholesterol level and the incidence of CHD. The risk of 

CHD increased with increasing cholesterol levels. There 

was found no significant association between relative 

weight (percent of ideal body weight), triglyceride levels 

or physical activity to the incidence of CHD. Alcohol was 

found to raise HDL cholesterol levels which appeared to 

exert a favorable influence on CHD incidence. In 

international comparisons, a fairly good correlation 

between cholesterol distribution and mortality from 

coronary disease has been demonstrated. Through 

international studies (18,19,20) it has also been found 

that most areas in the world with low CHD mortality have 

diets high in carbohydrates, mainly starch. Whether lower 

incidence of CHD is due to a protective effect of starch or 

to lower dietary intake of fat and animal products is not 

clear at this time, as these same areas of the world are 

also characterized by relatively lower standards of living, 

higher levels of physical activity, and higher mortality 

and morbidity from other causes. These between-country 

comparisons are consistent with urban-rural comparisons 

within Puerto Rico. 



31 

National Studies and Surveys 

The relationship between designated risk factors 

for heart disease to mortality have been studied 

extensively over the last three decades, with greatest 

emphasis during the last ten years. Impressive improve

ments in our ability to predict cardiovascular disease 

resulting from epidemiologic research and the development 

and application of multivariate statistical techniques. 

However, prediction of cardiovascular disease remains 

imperfect due to incomplete knowledge about risk factors 

and imprecision in measuring them. Over 200 risk factors 

have been proposed but the relative contributions to heart 

disease are known for only a few. It is important to 

understand the interaction between risk factors and 

coronary heart disease (CHD) in all population groups to 

effectively reduce the morbidity and mortality of this 

number one cause of death in the U.S. The death rate for 

heart disease in 1984, based on the National Vital 

Statistics System, was 656 per 100,000 resident population 

between the ages of 25 to 64 years, the vital productive 

years (12) . 

In 1984, the National Institute of Health convened 

a Consensus Development Conference to address lowering 

blood cholesterol to prevent heart disease (2). From a 

series of expert presentations and a review of all 

available data, a consensus panel of lipoprotein experts, 



32 

cardiologists, primary care physicians, epidemiologists, 

biomedical scientists, biostatisticians, experts in 

preventive medicine and lay representatives identified a 

number of risk factors strongly associated with coronary 

heart disease. Cigarette smoking, high blood pressure, and 

high blood cholesterol were the most clearly established 

factors. Risk was found to be greater in men than women, 

increased with age, and contained a strong genetic 

component. Obesity, diabetes mellitus, physical inactivity 

and behavioral patterns were also found to be contributing 

factors. The panel also concluded that one-quarter of the 

U.S. adult population was significantly at risk and 

warranted intensive intervention for the prevention of 

heart disease. Elevated blood cholesterol was defined as a 

major cause of CHD and it was suggested that lowering 

elevated blood cholesterol would reduce the risk. However, 

it has been determined that less than 101 of adult 

Americans know their blood cholesterol level (14). 

In January, 1984, the National Heart, Lung, and 

Blood Institute (NHLBI) released results from a 10 year 

clinical study. These results showed a linear correlation 

between lowering cholesterol and reduction in coronary 

heart disease risk. The study, involving 3806 men at high 

risk of developing CHD, showed a 19% decrease in CHD as a 

direct result of an 81 reduction in blood cholesterol. CHD 

risk was reduced 501 in participants who obtained a 25% 
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reduction in total blood cholesterol (15). In 1985, NHLBI 

launched the National Cholesterol Education Program (NCEP) 

as a nationwide effort to reduce the prevalence of high 

blood cholesterol levels in Americans. This program was to 

include the education of professionals as well as the 

general public, and the initiation of Laboratory Standard

ization Panel for consistent and accurate blood cholesterol 

measurement reporting. A target cholesterol level of less 

than 200 mg/dl was recommended for all adults. 

The results of the 1985 National Health Interview 

Survey (NHIS) showed that nine out of ten adults are aware 

that high blood pressure is a risk factor that increases 

their chances for heart disease and stroke (25). Three-

fourths of the public surveyed recognized cigarette 

smoking, high blood cholesterol, overweight, diet high in 

fat, diabetes, and a family history of heart probelms as 

causes associated with heart disease. 

This survey (26) also looked at the amount of 

physical activity of Americans 18 to 65 years of age, in 

four categories; sedentary, irregular, regularly active but 

not at cardiorespiratory level, and regularly active and at 

cardiorespiratory level. It was found that 241 of the men 

and 30% of the women were sedentary, 30% of the men and 311 

of the women exercised irregularly, 31% of men and 36% of 

women exercised regularly but not at a cardiorespiratory 

level, and only 7% of men and8% of women performed regular 
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cardiorespiratory exercise that is beneficial to the heart 

and lungs (26). Physical fitness has become increasingly 

recognized as an important health related behavior. 

Increased levels of physical fitness have been associated 

with reduced risk of CHD by enhanced weight control, 

reduction of hypertension, increased capacity to perform 

physical tasks, and increased cardiac strength. 

The Hispanic Health and Nutrition Examination 

Survey (HHANES) conducted by the National Center for Health 

Statistics (NCHS) from July, 1982 to Dec., 1984 was the 

first special population survey ever undertaken by NCHS 

since it began in 1956 (27). Data were collected from 51 

survey sites. HHANES was designed to provide baseline 

health and nutrition information on Hispanics comparable to 

that available from earlier surveys for the general U.S. 

population. Methods of examination procedures, interviews, 

and data collected were kept similar to those used in 

NHANES I and II for comparison purposes. Data included 

medical history, examinations and interview by a physician; 

laboratory tests on measurements of blood cholesterol, high 

density lipoproteins, triglycerides, and blood glucose; 

measurements for determinations of weight, blood pressure, 

smoking, dietary intake, and use of oral contraceptives. 

All HHANES personnel conducting interviews and examinations 

were bilingual in Spanish and English; Eligible families 
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were those identified as being Mexican, Cuban, or Puerto 

Rican. Undocumented persons were included. 

Although the prevalence of diabetes among persons 

of Mexican-American origin is unknown, it is generally 

believed to be one of the major health problems of that 

population. The overall prevalence in the U.S. of 

diagnosed diabetes is approximately 31 (27). To establish 

the prevalence of diabetes for Hispanics and the need for 

health care related to this condition, diabetes evaluation 

was a major component for the HHANES. 

There has been considerable research regarding the 

epidemiology of hypertension, focusing on risk factors and 

comparisons of white and black population groups. Very 

little is known about hypertension and Hispanics. Mexican 

Americans in the Southwest, due to their relatively low 

socioeconomic status and under-utilization of the health 

system, may be a particularly high risk group for 

undiagnosed hypertension (27) . Hypertension was also a 

major component in HHANES. Results from this survey have 

not been released at this time. 

Part of the HHANES included a sampling of Mexican-

Americans taken from the southwestern states of 

Arizona, California, Colorado, New Mexico, and Texas with a 

total of 600 participants from Tucson, Arizona (Pima 

County). In 1986, Pima County had a total Mexican-

American Hispanic population of 98,924 (17%) of the total 
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population (11). The HHANES sampled approximately .0051 of 

this same population. 

The results from HHANES completed in 1984, are not 

available at this time. The results of this survey, when 

released, may provide the needed answers to many of the 

questions regarding the health of Hispanics in the 

Southwest and elsewhere in the U.S., and expand our limited 

knowledge of this fast growing minority population. 

Heart disease is acknowledged as the single most 

important health problem in the U.S. today. Its contri

bution to mortality and morbidity in the white U.S. 

population is well documented. The prevalence of CHD risk 

factors among Mexican-American Hispanics, however, is 

generally unknown. 

Studies of Major Causes of Coronary Heart Disease 

Longitudinal or cohort studies of a healthy 

population followed for subsequent illness and death have 

long been recognized as the most appropriate method to 

assess suspected risk factors in the development of 

disease. The Framingham Heart Study (29), a longitudinal 

study which began in 1948 with 5200 participants, has been 

the cornerstone for the epidemiology of coronary heart 

disease and the foundation for several national policies 

regarding risk factors for CHD mortality. The purpose of 

the Framingham study was to look at the risk factors 

associated with CHD in a representative sample of the adult 
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(white) population. It has currently completed the 18th 

examination of subjects. This study has provided an 

opportunity to look at the association of risk factors with 

over-all mortality, cardiovascular disease (CVD) and cancer 

mortality, as well as changing levels of blood cholesterol 

over time. Analysis was stratified by age, gender, and 

blood cholesterol levels (<180, 181-220, 221-260 mg/dl, and 

>260 mg/dl). Subjects with blood cholesterol levels from 

181-220 mg/dl, had a 391 increased death rate over the 

group with less than 180 mg/dl. Both groups were less than 

50 years of age. Blood cholesterol levels above 300 mg/dl 

were associated with a three fold greater risk for CHD than 

those with 180 mg/dl, less than 50 years of age. No 

association was found between overall mortality and blood 

cholesterol level at age 50 or greater. In the age group 

31 to 47 years, there was a 5% increase in death rate due 

to CHD for each 10 mg/dl increase in blood cholesterol 

values (29) . 

The National Health and Nutrition Examination 

Survey (NHANES I) Epidemiologic Follow-up Study, conducted 

by the National Center for Health Statistics, was the first 

national cohort study based upon a medical examination of 

14,400 adults (28). The average follow-up was ten years. 

Both studies, Framingham and NHANES, evaluated systolic 

blood pressure, total blood cholesterol, and cigarette 

smoking with respect to predicting death from CHD. Weight, 
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sex, age, history of heart disease, and diabetes were also 

evaluated. The results of these two studies were very 

similar; high levels of blood cholesterol, systolic blood 

pressure and cigarette smoking all contributed to CHD 

death. Diabetes was found to be a strong and independent 

risk factor in men and the NHANES study and in women in 

both studies. 

The final report of the national cooperative 

Pooling Project presented results of five longitudinal 

investigations of the incidence of CHD in 12,381 white 

middle-aged (40-59 years) males. The subjects were from 

the Albany Civil Servant, Chicago Peoples Gas Company, 

Chicago Western Electric Company, Framingham community and 

Tecumseh community. The study covered ten years from 1964 

to 1974. The main objective was to refine predictive 

indices for CHD. The risk factors measured at baseline 

examination were serum cholesterol, blood pressure, 

smoking, relative weight (observed to desirable) based on 

Metropolitan Life Insurance Company's weight tables. Men 

with ECG evidence of MI were excluded. Results' determined 

that there were 871 major coronary events during the time 

frame. Subjects had a mean systolic blood pressure of 

136.6 mmHg and a mean diastolic blood pressure of 86.1 

mmHg, a mean serum cholesterol level of 235.4 mg/dl, 45.51 

of the subjects smoked a pack of cigarettes a day, and had 

a mean level of 1161 of desirable weight. Of the 634 males 
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who experienced a myocardial infarction (MI), the average 

serum cholesterol level was 249.5 mg/dl. Men who smoked 

a pack or more of cigarettes per day had a risk of a first 

major coronary event 15 times greater than that of the 

non-smokers. The data further confirmed that the relation

ship between the major risk factors and the susceptibility 

to coronary events was strong. Blood pressure, serum 

cholesterol, and cigarette smoking were all revealed to be 

consistent and powerful contributors to a CHD event. With 

serum cholesterol, the risk was proportional to cholesterol 

levels. Relative weight was less strongly and consistently 

related to risk of nonfatal myocardial infarction and 

coronary mortality. The relationship was statistically 

significant for the 40 to 49 age group, but not at older 

ages. The impact of the three major risk factors was 

evaluated through the use of the multiple logistic mathe

matical model. In terms of population attributable risk, 

about 70% of all cases are attributable to suboptimal 

levels of these three risk factors. The ability to 

assess coronary proneness over a wide range based on the 

consistent, powerful, and independent role of each of 

these three major risk factors had profound implication for 

public health and medical care in the possibility of 

preventing premature CHD since these three traits are 

amenable to treatment and control. Similar results 

were obtained by other prospective investigations in this 



40 

country and abroad (12,31,33). Thus the basic relationship 

may be regarded as firmly established and generalizable 

nationally and internationally. The findings of the 

Pooling Project showed that the relationships between major 

risk factors and susceptibility to CHD are consistent, 

strong, graded, independent, and have predictive ability. 

The Western Collaborative Group Study, a large 

epidemiologic study of CHD, was conducted over a 22 year 

span with an average follow-up of 8.5 years (31). This 

study began in 1960 with 3154 healthy, middle-age men. The 

22 year mortality follow-up in 1982 accounted for approxi

mately 99% of the subjects and determined that 214 of the 

men (6.71) had died of CHD. Using a proportional hazards 

regression model, systolic blood pressure, blood choles

terol level, cigarette smoking, and age were highly 

significant predictors (p<.001) of CHD mortality. The 

results thus confirmed the importance of the traditional 

CHD risk factors. The behavioral variable of type A/B 

behavior (stress) was investigated but did not prove to be 

significantly associated with heart disease. 

The Multiple Risk Factor Intervention Trial 

(MRFIT, 1986) screened 356,222 men, ages 35 to 57, who had 

not been hospitalized for myocardial infarction (32). This 

constituted the largest cohort study with standardized 

blood cholesterol measurements and long term mortality 

follow-up. Subjects were placed in 5 year age groups 
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(35-39, 40-44, 45-49, 50-54, and 55-58) and blood choles

terol levels in quintiles 2 through 5 (182-202, 

203-220 , 221-244 , and > 245 mg/dl) . Of those dying of CHD, 

46% had blood cholesterol levels of 180 mg/dl or greater. 

The pattern of continuous, graded, strong relationships 

between blood cholesterol and age-adjusted CHD death rate 

prevailed for nonhypertensive nonsmokers, nonhypertensive 

smokers, hypertensive nonsmokers, and hypertensive smokers. 

This data showed that the relationship between serum 

cholesterol and CHD was not a threshold one, but rather a 

continuous graded relationship that powerfully affected 

risk of CHD for the majority of middle-age American men. 

The Lipid Research Clinics Coronary Primary 

Prevention Trial (LRC-CPPT) was a multicenter, randomized, 

double-blind study of 3800 asymptomatic middle-age men with 

primary hypercholesterolemia (Type II) carried out over 7.4 

years (33). Both groups followed a low cholesterol diet. 

The treatment group received cholestyramine resin and the 

control group a placebo. The Cholestyramine group 

experienced a 24% reduction in definite CHD death and a 19% 

reduction in nonfatal myocardial infarction. The risk of 

death from all causes was only slightly reduced. In 

addition the incidence rates for angina and coronary bypass 

surgery were reduced by 20% and 21% respectively. The 

LRC-CPPT findings showed that reducing cholesterol levels 

can diminish the incidence of CHD morbidity and mortality 
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in men at high risk for CHD. This clinical trial provides 

strong evidence for a causal role for these lipids in the 

pathogenesis of CHD. 

M. Slattery and D. Jacobs (34) , Utah Medical 

School, conducted the U.S. Railroad Study which examined 

the relationship between physical fitness and cardio

vascular disease mortality. A cohort of 3043 white, 

middle-age men, ages 22 to 79 years, were initially 

examined in 1957-1960 and reexamined in 1962-1964. Men 

with clinically diagnosed CVD were excluded. These men 

were followed until death or 1977. Physical fitness was 

ascertained by a sub-maximal treadmill test. Exercise 

heart rate was found directly related to coronary heart 

disease mortality and cardiovascular mortality after 

adjusting for age. Results from this study suggested that 

middle-age men with lower levels of physical fitness were 

at greater risk of dying from heart disease. 

Coronary Heart Disease has been considered a 

disease of males. The majority of participants in studies 

and surveys have been white males. However, CHD is also 

the number one cause of death among women (35) . Women 

between the ages of 45 to 74, with blood cholesterol level 

over 265 mg/dl, have more than twice the risk of developing 

heart disease than those with blood cholesterol levels less 

than 200 mg/dl. From about the age of 45 to 55 (post 

menopause) the average cholesterol level of women increases 



43 

to levels higher than that of comparable males. An 

estimated 15 million American females have cholesterol 

levels above 260 mg/dl, and 25 million have hypertension. 

The likelihood of high blood pressure increases steadily 

with age. Almost 30% of all adult females in the U.S. 

smoke cigarettes, and females who smoke are from two to six 

times more likely to suffer a heart attack as nonsmokers. 

The combination of cigarette smoking and use of oral 

contraceptives increased the risk of a heart attack by 39 

times and the likelihood of a stroke by 22 times than women 

who neither smoked or used oral contraceptives (35). 

The same major risk factors for CHD were 

documented in all national studies and surveys. These were 

age, gender, blood pressure, cigarette smoking and high 

blood cholesterol levels. Some studies reported contri

buting factors of weight, diabetes and lack of physical 

exercise. These reports are considered to be generalizable 

to the majority of the U.S. Anglo male population, but 

there remains the question whether these same risk factors, 

in the same degree or combination, apply also to females as 

well as males and females in minority populations? 

Cardiovascular Disease Risk Factors Among Mexican-Americans 

A forum on cardiovascular risk factors in minority 

population was held in Bethesda, Maryland in 1985. It was 

sponsored by the NHLBI. This forum stated that there was 
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overwhelming evidence of a higher prevalence of 

health risks in minority populations than the Anglo 

population (9). The cause was not known, but the forum 

suggested the possibility that it was the result of 

genetics or environmental influences such as low-income and 

education, barriers to accessible health care for pre

vention or cure, or insufficient understanding of public 

health programs. 

A recent report of the Secretaries Task Force on 

Black and Minority Health (36) stated: 1) CVD is a 

major cause of death in Hispanics; 2) the rate of CVD is 

slightly lower in Hispanics than in Anglos; and 3) 

Hispanics from the lowest socioeconomic status have more 

CVD risk factors than those in the higher socioeconomic 

groups. 

Blacks were the largest minority group in the U.S. 

and represented 11.7% of the population with Hispanics 

second at 6.4% in 1980 (1). A higher proportion of 

Hispanics were under 30 years of age (63% of Hispanics to 

48% of Anglos). Hispanics tended to be in a lower socio

economic level than Anglos, with a median family 

income of $14,700 to $20,840 for Anglos. In Arizona, based 

on the national poverty income level, the poverty rate for 

the urban counties of Pima and Maricopa was 10.8% for the 

total population, while 14.9% of Mexican-American Hispanics 

were at or below the poverty level (37). 
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In 1975, the Lipid Research Clinic (LRC) Program 

of the NHLBI sponsored a study on CVD risk factors on a 

tri-ethnic population of Houston, Texas (38). Composition 

of the study was 531 Anglo, 361 Blacks and 10.5% Mexican-

Americans. There were 1494 adult participants, 611 males 

and 833 females. Risk factors measured were height for 

weight, blood pressure, and blood cholesterol. The 

findings included the highest overall blood cholesterol 

mean was 218 mg/dl in Mexican-American males with the 

lowest (192 mg/dl) found in Mexican-American females. 

Cholesterol values were consistently higher in males than 

females, in all ethnic groups. Diastolic blood pressure 

was consistently lower in females than males, with Anglo 

females the lowest. Diastolic mean values for Mexican-

American and Anglo males were very similar (83 to 85 mmHg). 

Both male and female Mexican-Americans were 7-8 cm shorter 

than Anglos, with Mexican-American males weighing less than 

Anglo males while Mexican-American females weigh approxi

mately 81 more than Anglo females. 

Stern, Gaskill and cohorts (39) conducted an 

epidemiologic survey of CVD risk factors on a random sample 

of Mexican-Americans living in two low-income census tracts 

in Laredo, Texas. A total of 389 (127 males and 262 

females), between the ages of 40-74 participated in the 

study. Components of the study were a home interview and 

clinical measurements of weight, blood pressure, blood 



46 

cholesterol, and triglycerides. Data on Mexican-Americans 

from the Laredo study were compared to subset groups from 

the NHANES I and II and the Lipid Research Clinics 

Relevence Study of 1979. Results showed that Laredo 

Mexican-Americans of both sexes had higher blood choles-
i* 

terol and triglyceride levels than Anglos from the LRC. 

Triglyceride levels in Mexican-American women were parti

cularly high. Diastolic blood pressure greater than 

95 mmHg was considered elevated. There were only minor 

differences in diastolic blood pressure levels between 

Mexican-American and Anglo males from NHANES I while 

Mexican-American females from the Laredo Project had 

somewhat lower diastolic pressures than Anglo females from 

NHANES in most age categories. Diastolic pressures were 

higher in males than females in both ethnic groups and at 

all ages. Obesity and blood glucose (>140 mg/dl) were both 

substantially higher in Mexican-Americans than the subsets 

in NHANES I and II. Although the Laredo Project Mexican-

Americans appeared to have a higher prevalence of obesity, 

diabetes, high triglyceride and high blood cholesterol 

levels than the general U.S. population, it is not known 

whether these differences were primarily due to socio-

cultural or genetic factors. Differences may also have 

been the result of the sampling strategies and the experi

mental design which used several studies from various years 

and locations. 
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Smoking behaviors were documented in California, 

Texas and New Mexico (40). A notable sex difference was 

found, with Mexican-American males smoking as frequently or 

more frequently than Anglo males, while Mexican-American 

female smoking rates were considerably lower than Anglo 

females. The 1979 and 1980 National Health Interview 

Surveys' findings were similar. The 1979 California 

Hypertension Survey showed that between the ages of 18 to 

49, 34.6% of Anglo males smoked compared to 38.81 of 

Mexican-American males, while 36.5% of Anglo females smoked 

compared to only 21.31 of Mexican-American females. Recent 

data from the San Antonio Heart Study supported the 

findings reported from California. In a sampling of over 

3000 persons, stratified by race/ethnicity and type of 

neighborhood (barrio versus suburb), overall smoking rates 

were the same or lower for Mexican-Americans. However, 

when stratified by sex, Mexican-American males smoked at a 

higher rate than Anglo males. This same pattern was 

substantiated by the New Mexico Lung Cancer Case Control 

Study, with Mexican-American females consistently having 

smoking rates approximately 30% lower than Anglo females. 

These findings have been consistent for all studies 

reviewed, despite the inevitable differences in sample 

design, survey techniques and geographic region. 

In the U.S. and other developed societies, obesity 

and diabetes are more common in the lower socioeconomic 
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levels than in upper socioeconomic classes. The exact 

reasons for this inverse relationship are not presently 

known, but it is generally thought that lifestyle rather 

than purely genetic factors are principally involved. 

Obesity and diabetes are generally believed to be major 

health problems of the Mexican-American population but 

actual documentation is sparce (39) . 

The San Antonio Heart Study (41) , a comprehensive 

investigation of lifestyles of Mexican-American and Anglo 

populations, was designed to clarify the extent to which 

ethnic differences in the health variable of weight were 

due to lifestyles versus genetic background. Participants 

were 371 males and 478 females, of which 601 were Mexican-

American and 401 Anglo, from two distinct levels of 

socioeconomic status. Mexican-Americans were found to be 

significantly heavier (for their height) than Anglos; 

however, those in the higher socioeconomic neighborhood, of 

both sexes and regardless of ethnicity, were leaner than 

those from the lower economic area. Mexican-American 

females in both target areas were substantially more likely 

to show skepticism about the desirability of weight loss 

than the Anglo females. A belief of "fatalism" about 

obesity exists among Mexican-Americans, that they were 

unable to improve their weight, and that exercise was not 

helpful. Mexican-Americans of both sexes also were found 

to agree that Anglos are too concerned with weight loss. 



49 

This finding provides evidence that Mexican-Americans do 

not accept the American cultural ideal of leanness. This 

cultural attitude may play as much a part or more than a 

genetic tendency in causing obesity in Mexican-Americans. 

Discussion of Risk Factors and Associated Problems 

Hypertension is the major risk factor in cerebral 

hemorrhage (stroke); however, the main cause of the stroke 

is atherothrombotic, even in hypertensives (42). Hyper

tension of itself does not produce atherosclerosis. A 

habitual nutrition pattern which results in elevated plasma 

lipid levels augments atherogenesis and once one creates 

even modest nutritional and lipid metabolic prerequisites, 

hypertension will aggravate atherosclerosis. Practically 

everything we call hypertensive heart disease is really a 

combination of hypertensive and atherosclerotic heart 

disease. Evidence available now indicates that cholesterol 

levels (blood lipids) alone can predict future risk of a 

major atherosclerotic event. However, data show that the 

factor most lethal with hypertension for total cardio

vascular mortality in white males is concomitant cigarette 

smoking. Data is not available on female hyper

tensives. Obesity which is closely associated with 

hypertension was not found to be nearly the risk factor 

that cigarette smoking was. However, Ancel Keyes (12) 

found that cigarette smoking did not have the same relation

ship to atherogenesis in some European males. There has 
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been found a direct association between hypertension and 

hyperglycemia and between hyperlipidemia, independent of 

age or body weight. It is not clear; however, if hyper

glycemia (diabetes) is an independent risk factor for 

atherosclerotic disease. 

Many prospective studies such as Framingham (28) 

and the LRC (33) have established the fact that high blood 

cholesterol level is a major risk factor for CHD. Based on 

this, the thrust of public education has been dietary 

reduction of foods containing cholesterol and saturated 

fats, based on the assumption that widespread change of 

diet will significantly reduce the risk of CHD. However, 

with regard to diet, serum lipids and CHD, females are a 

subgroup of the American population for which data is 

limited. 

Worthington-Roberts looked at food intake and 

lipid profiles of premenopausal women (43). White females 

(n=2200) between 20 and 59 years from nine Lipid Research 

Clinics were interviewed about their diets. Males (n=2368) 

were also evaluated. Males had higher absolute intakes of 

total fat and cholesterol than females, but both sexes 

consumed diets similar in composition of polyunsaturated 

and monounsaturated fatty acids. The National Center for 

Health Statistics determined from 1960 to 1980, serum 

cholesterol levels had decreased 3-41 based three national 
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surveys. However, blood cholesterol levels for females 20 

to 54 years remained very much the same. 

In Seattle, Worthington-Roberts examined 72 

pre-menopausal women. They were placed in three groups for 

evaluation: 1) women who used red meat at least five times 

per week; 2) women who relied on fish or poultry as major 

protein source; 3) women who used only lacto-ovo-vegetarian 

sources of protein. A fasting blood sample of three day 

food record were analyzed. There were no significant 

differences among the three groups in age, weight, or 

degree of exercise. Total caloric intake was similar. The 

dietary cholesterol consumed by those eating red meat was 

significantly higher than the other two groups. The 

interesting finding was that the serum lipid profiles were 

not significantly different among the three groups. This 

was true for total cholesterol, LDL cholesterol, and HDL 

cholesterol. Serum ferritin was examined and the group 

eating red meat showed superior iron stores with reduced 

iron stores among the females in the other two groups. 

While premenopausal women are known to be less susceptible 

to hypercholesterolemia and CHD than males, they are at 

high risk for development of iron deficiency during the 

reproductive years. This study demonstrated that the 

amount of fat in the diet did not significantly influence 

blood cholesterol levels. However, dietary patterns and 

preferences develop over time and food consumption patterns 
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of post-menopausal females will invariably reflect their 

habits of earlier years. Females have been shown to have 

sharp increases in blood cholesterol levels after menopause 

(29). 

Another study that did look at females and CHD was 

the San Antonio Heart Study (44) which looked at females' 

protection against CHD and their employment status. The 

sex differential in mortality has increased dramatically in 

Western Countries during the twentieth century and favors 

women over men. The main disease entity contributing to 

this increase is CVD. A frequent explanation for this 

favorable female sex differential in CHD mortality is the 

lifestyle of men, including stressful occupational environ

ments. The implication has been that as more females enter 

the work force they will become at greater risk for CVD. 

By 1978, about 59% of all females were in the labor force. 

Hazuda et al. looked at 576 employed females (511 Mexican-

American and 265 Anglos) and 465 homemakers (309 

Mexican-Americans and 156 Anglos). Four occupation 

categories were used 1) professional, 2) managerial, 3) 

sales and clerical, and 4) blue-collar. The cardio

vascular risk factors examined were lipids and lipo

proteins, obesity, blood pressure, cigarette smoking, and 

glucose intolerance. For the cardiovascular risk factors 

having statistical significance with employment status, 

behavioral variables known to affect these risk factor 
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levels were then examined. Also, whether employment status 

differences in the risk factor levels persisted with 

adjustments for behavior factors were made. Differences 

between employed females and homemakers after menopause 

were examined. From other studies, post menopausal females 

appear to be at increased risk for CHD. Adjustments for 

post-menopausal status did not change the results of this 

study's multivariate analysis. Findings showed no 

significant differences between employed women and 

homemakers in total cholesterol, LDL cholesterol, weight, 

or blood pressure. There were highly, significant 

statistical differences in HDL cholesterol, the ratio of 

HDL to total cholesterol and triglycerides in both ethnic 

groups which favored currently employed females over 

homemakers. Moreover, the differences in mean HDL 

cholesterol levels was in a 3-4 mg/100 ml range which is 

associated with protectiorf'against CHD. It was also found 

tht currently employed females of both ethnic groups, 

consume twice as many grams of alcohol per week as home-

makers. Mexican-American females, who were currently 

employed, spent more time in daily exercise than home-

makers. Twice as many cigarettes were smoked per day, 

mainly by employed Anglo females than corresponding home-

makers. Employed females ate less total fat, saturated 

fat and cholesterol than homemakers. With the great

est differences being for Mexican-Americans. This study's 
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findings indicated a clear advantage of employed females, 

at all occupational level:;, both Mexican-American and 

Anglo, over homemakers of the same ethnic groups in regard 

to CVD risk factors. This advantage was more pronounced 

for females in professional, managerial, sales, and 

clerical occupations than for blue-collar occupations. 

The beginning of World War II marked the onset of 

widespread cigarette use among females. Now, almost fifty 

years later many cancer, heart and lung disease deaths are 

attributed to smoking. Not only are females as susceptible 

as males to the hazards of smoking, but the Surgeon 

General's Report of 1979 (6) on smoking states that females 

may find it harder to quit. The 1977 Labor Force Survey 

(45) indicated that while the percentage of females over 

the age of twenty who smoke cigarettes regularly has not 

increased during the past ten years, it has not followed 

the same decline as seen among males who smoked regularly. 

Fifteen percent fewer adult males were regular smokers in 

1977 than in 1965 (from 57.9% in 1965 to 431 in 1977). 

During this same period, female smokers remained at a 

steady 31 to 321. In addition, female smokers have 

gradually become heavy smokers. Fewer males tend to smoke 

as they grow older. This does not seem to hold true for 

females. The Health and Welfare Survey in 1977 found 15% 
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of males (between the ages of 25 to 45 years) were ex-

smokers, whereas only 9% of females that age were. In the 

45-64 age category, three times as many men had quit (241 

males, 8% females). It was also found that females who had 

completed higher levels of formal education were the 

highest percentage of smokers and also had the heaviest 

daily consumption of cigarettes. Canadian women in 

"managerial and clinical" positions were the most apt to be 

smokers. Females who were not working outside the home or 

had "outdoor" occupations were the least likely to smoke. 

The 1975 U.S. DHEW report showed that quitting rates of men 

in "managerial, sales and clerical" positions were almost 

twice as high as females in comparable occupations. The 

same survey showed females being more fearful of gaining 

weight after smoking cessation than males. This fear may 

be one reason less females attempt to quit smoking. 

The Muscatine Study conducted by Bucher and 

cohorts (46) provided a longitudinal assessment of coronary 

risk factors in school children and their first, second, 

and third degree relatives. The study also provided the 

opportunity to ascertain the affects of age, sex, and 

hormone use on lipid levels. In 1973 , a survey of 2874 

school children, grades kindergarten through twelveth, was 

conducted which included measurements of height, weight, 

tricep skinfold thickness, blood pressure, blood 

cholesterol and triglyceride levels. The children were 
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divided into three family groups based on the children's 

blood cholesterol levels: high group - cholesterol levels 

above the 95th percentile for age and sex; middle group -

cholesterol levels between 5th and 95th percentiles; and 

the low group - cholesterol levels less than the 5th 

percentile. The same measurements were taken on all 

relatives. It was believed adjustment for hormone use had 

not previously been reported at the time of the study. 

Correlations between relatives were calculated using the 

standardized variables. The findings showed the mother-

child and the father-child correlations for cholesterol 

were very similar in all three groups. The pooled correla

tions from high and middle group were quite similar. The 

triglyceride correlations between parent and child were 

generally lower than the cholesterol correlations. This 

showed a strong genetic relationship to cholesterol values. 

Correlations between second and third degree relatives were 

not significant; however, second degree relatives (aunt, 

uncle, niece, nephew) correlations for both cholesterol and 

triglycerides, though not significant, were somewhat higher 

than the grandparent-grandchild. 

An interesting observation from this study was 

that among females taking estrogen, the relationship of 

cholesterol to age differed among the three groups. Males 

were found to have lower mean cholesterol levels than 

females not taking estrogen until approximately the age of 
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30, then higher mean cholesterol values until approximately 

age 50, then lower levels again. Females taking estrogen 

(oral contraceptives) have higher mean cholesterol values 

than females not taking estrogen until about age 50, with 

little differences thereafter. These relationships held in 

all three groups. Females taking estrogen had higher 

triglyceride levels than either males or females not taking 

estrogen until about age 45. For individuals 20 years of 

age and older, females not taking estrogen had the lowest 

cholesterol levels, followed by males, with females taking 

estrogen having the highest levels. After the age of 55 

years, there is very little difference. This study showed 

there was a strong effect of estrogen use in females, which 

was more important than the females age. Whether this has 

any impact on the risk of CVD for these women was not 

clear, although it has been shown in studies by Vessey (47) 

and Beck (48) that females taking oral contraceptives have 

a higher prevalence of heart disease. 

Health policy in the U.S. had paid little notice 

to physical activity until recently. The arrival of 

physical activity and fitness on the health scene produced 

the realization that data were lacking on the prevalence of 

various levels of physical activity, exercise, or physical 

fitness in the U.S. population. One problem has been the 

lack of an accepted scientific definition. The National 

Center for Disease Control attempted to set definitions for 
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physical activity, exercise and physical fitness (49). The 

terms were defined as: 1) physical activity - any bodily 

movement produced by skeletal muscles that results in 

energy expenditure, including the usual activities of life; 

2) exercise - a subcategory of physical activity and the 

major voluntary form of physical activity and caloric 

expenditure, planned, structured, and repetitive bodily 

movement done to improve or maintain one or more components 

of physicl fitness; 3) physical fitness - a set of 

attributes that people have or achieve that relates to the 

ability to perform physical activity such as cardio

respiratory endurance, muscular endurance, muscular 

strength, flexibility and body composition. These three 

terms are used interchangeably in most surveys or studies. 

In review of 50 articles on activity and heart attack, at 

least 25 different measuring tools were used. Questions on 

physical activity or exercise usually refer to leisure time 

activities and not work related activities such as in 

NHANES I and NHIS. NHANES II did have recreational and 

non-recreational activities. Another unexplored area is 

the influence of race on results of activity questions. 

Given different response patterns, the problem is which is 

the correct questions to use for the greatest validity. 

Which question could demonstrate to have validity when an 

attempt is made to correlate it with physical fitness 

outcomes of physical activity. There have been many 
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physical activity instruments developed and used over the 

past 20 years, but the assessment of the reliability and 

validity of these instruments has not been determined 

systematically. Clearly, further work needs to be done to 

establish the reliability and validity of physical activity 

measurements in areas of work related as well as leisure 

time physical activity. 

One of the 1990 health objectives for the nation 

is to have 60% of adults between 18-64 years regularly 

active in vigorous physical activity. Brooks (50) tried to 

determine whether the American society was making 

satisfactory progress towards this goal. The study was 

conducted between 1981 to 1984 at the University of 

Michigan. Approximately 19,000 adults, 18 years and older 

were surveyed. Questionnaires and diaries dealt with 

frequency of activities, level of energy expended, and type 

of activities. Interviews were conducted at three month 

intervals. Several limitations included: activity 

questions were not specific enough for accurate analysis 

(e.i. time allotted for raquet sports did not specify 

actual playing time and may have included social, resting 

or dressing time); only leisure type activities were 

covered; a social desirability bias, answering they had 

exercised because they felt this response was more 

desirable. An activity metabolic index developed by Taylor 

et al. (51) was utilized to determine level of activity. 
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The formula was AMI=IxD, where AMI stood for Activity 

Metabolic Index, I for activity intensity, and D for 

duration of the activity in minutes. The results, after 

adjusting for bias, showed little difference in percentage 

of active adults from 1981 to 1984. Non-participants in 

activities were 53%, moderate 281, and heavy intensity 18%. 

Those who met the DHEW requirement of three days a week of 

heavy intense activity was 16% in 1981 and 17.8% in 1984. 

Based on these findings, it is unlikely that the 1990 goal 

will be met. 

Numerous studies over the years from Keyes (12) to 

Framingham thirty year follow-up (29) have found 

conflicting results in the association of obesity and 

atherosclerosis. Few have looked at the type of obesity. 

The usual measurement of weight in epidemiological studies 

is measured weight versus ideal weight to determine 

obesity. Most studies or surveys using weight of skinfold 

thickness have rarely included information on lower limb 

fat and use general obesity versus centeralized adipose 

obesity. In males the CVD risk of obesity appears to be 

independent of arterial pressure and blood cholesterol to 

which it is related in females. There is a large sexual 

difference in depositing of adipose tissue on the human 

body. The predominance of fat in the upper part of the 

i ~ 
body is mainly characteristic in males, with fat deposition 

in the buttocks, hips and thighs for females. Testosterone 
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and Cortisol both increase the proportion of fat in the 

upper part of the body. Coronary heart disease is 10 times 

higher in males under 50 years of age than females, three 

times higher between 50 and 60 years of age and approxi

mately equal or somewhat higher beyond that age. Kissebah 

et a.l (53) discovered that obese females with a concen

tration of fat of the upper body had significantly higher 

triglyceride and glucose levels than females with more 

adipose tissue on the lower parts of the body. Blair et 

al. (54) suggested that in middle-aged persons the sub

scapular skinfold was a better predictor of systolic and 

diastolic blood pressure than was the tricips skinfold. 

Damon et al. (55) found a positive association of angina 

pectoris, sudden death and coronary insufficiency with 

upper body weight accumulation, using the subscapular 

skinfold as the determination and a negative association 

using triceps skinfold thickness. This finding suggested 

that excess skinfold thickness on the trunk is more related 

to CVD than in persons with thin extremities. Reichley and 

cohorts (56) analyzed the relationship of centralized 

obesity to CVD. Their subjects were 694 Mexican-Americans 

(males and females) in Starr County, Texas. Their findings 

showed a trend for the centeralized obese to have higher 

blood pressures, glucose, and total cholesterol levels and 

lower HDL cholesterol levels. This held true for both 

younger and older persons. All CVD risk variables were 



62 

consistently elevated except for HDL cholesterol, which was 

significantly diminished in centeralized compared with 

generalized obese persons. This included increased glucose 

levels which were also confirmed by Vague (57) and Muller 

et al. (58). Modern research has not yet uncovered the 

common biological denominator which ties obesity, hyper-

lipidemia and diabetes mellitus together or determined 

their mutual influences on CHD. Diabetes has been tied to 

upper body adipose weight in which hypercorticism plays an 

important factor. The relationships between diabetes and 

atherosclerosis are generally well known, but the mechanism 

is not clear. The relationships between atherosclerosis 

and the distribution of fat on the surface of the body are 

very comparable to those of diabetes, with the same distri

bution of weight. Atherosclerotic obesities belong to the 

same range of sexual differentiation as diabetic obesities, 

hyperandroid in males and android for females. There is a 

need to determine adipose to muscle ratio and the gender-

genetic predisposition of adipose tissue on individuals in 

future research to determine, in fact, if weight is a 

casual factor for CHD. 

Males have traditionally been known to avoid 

regular preventive health care. Greenlick et al. (59) 

looked at the characteristics of males that would be 

invited to participate in free health screenings. The 

participants were 18,872 males from 35-57 years of age, who 



63 

were members of the Kaiser Foundation Health Plan of 

Oregon. Known risk factor variables of blood pressure, 

blood cholesterol, and cigarette smoking levels were 

abstracted from medical records, if possible. The men were 

ranked high or low priority according to level of risk. 

All males received an invitation to be screened, with 

high-priority males receiving a second written invitation 

and a phone call. Of the 18,872 charts reviewed, 12,646 

males were categorized as being of high priority for the 

health screening, including those for whom there were no 

medical information. If these men, only 6,240 (491) 

accepted the invitation. Of the 6,226 males categorized as 

low priority, 494 (7.9%) volunteered for the screening. 

The high priority group that did not accept the invitation 

to be screened was more apt to have a diastolic blood 

pressure equal to or greater than 90 mmHg, to be non-white, 

and to be at or less than ideal weight. Whether or not a 

man had received medical care service within the last two 

years was found to be the most powerful discriminating 

variable. The men whose blood pressure, blood cholesterol 

levels, smoking status and weight were unknown were less 

likely to be screened. Also, known smokers were less 

likely to be screened than were either the known nonsmoker 

or those whose smoking status was unknown. Generally, the 

persons most likely to participate in such screening 

programs were older, had more dependents, were higher in 
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socioeconomic status and were more likely to routinely use 

the medical care system. 

Indications from national surveys are that there 

has been at least some improvement in all of the major risk 

factor behaviors in the United States populations. From 

1968 to 1978 , the decrease in death rates from CHD was 

24.5% for white males and 27.4% for white females. In 

actual numbers, it has been estimated that as many as 

300,000 people between the ages of 35 and 65 years would 

have died from CHD during these ten years if the mortality 

rate had remained unchanged. Between 1970 and 1980, life 

expectancy increased by 2.7 years for white males, and 2.5 

years for white females. The decline in CHD mortality is 

believed to be due to increased primary prevention factors 

and in treatment methods. There is limited data on the 

morbidity of CVD due to the lack of standard monitoring 

system for heart disease incidence. Improvements in 

smoking habits, hypertension control, and cholesterol 

consumption have been the most noticeable. It is also true 

that Americans are now exercising more regularly and in 

general pay closer attention to their overall health 

than before the 1960's. It is reassuring to find that the 

factors related to the decrease in CHD are continuing. 
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Summary 

There is abundant information on health risks, 

morbidity and mortality rates on Anglos and between the 

Black minority population and Anglos; however, valid 

information on the difference between Hispanics and Anglos 

is just beginning to emerge. The purposes of this study 

were to provide valid data on the prevalence of CVD risk 

factors among the Mexican-American Hispanic population in 

southwestern Arizona (Pima County), to compare the extent 

of these risks with the Anglo population of the same area, 

and to provide information on the health and lifestyles of 

this large and fast growing minority population which 

should be of value to those who provide health care or 

public health programs in Pima County and the State of 

Arizona. 
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METHODS AND PROCEDURES 

Description of Research 

This study compared cardiovascular risk factors 

among Anglos and Mexican-Americans, the largest minority 

population of this area of southwestern Arizona. 

Data were gathered from participants of the 

HEARTLIFE Program, a Preventive Health Block Grant funded 

by the federal government through the Arizona Department of 

Health Services. The purpose of the HEARTLIFE Program is 

to increase public awareness on CVD risk factors and 

provide education on the reduction or prevention of 

cardiovascular disease. 

Increasing the public's awareness of the causes of 

cardiovascular disease was primarily accomplished through 

community health screenings which included evaluations and 

nutrition counseling by a dietitian with distribution of 

educational materials. Demographic, socioeconomic and 

physical information was collected from the participants at 

the HEARTLIFE health screenings. The data collected from 

participants were then statistically evaluated to determine 

relationships among 1) total blood cholesterol level, 2) 

blood pressure, 3) obesity, 4) exercise, 5) smoking, and 6) 

blood glucose by ethnic group, gender, and age. 
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Sample 

The target populations were Anglo and Mexican-

American men and women, at least 18 years of age and older, 

who voluntarily took part in public health screenings 

conducted by the HEARTLIFE Program, sponsored by the 

Community Nutrition Division of Pima County Health Depart

ment. The subjects for this study were volunteers and 

consisted of .Z% of the total population of Pima County, 

Arizona, with bb% being Anglos and 16% being Mexican-

Americans reflecting a 101 variance in Anglos and 1% 

variance in Mexican-American when compared to the total 

population of these two ethnic groups (11). 

The HEARTLIFE health screenings were held at 

various community sites and businesses, such as neighborhood 

centers, YMCAs, public libraries, churches, dormitories, 

mobile home parks, apartment complexes, community clubs or 

organizations, and small businesses. Screening sites were 

determined by outside requests for services with no pre

determined selection of site locations used. Appendix A 

shows the variety and number of screening sites with number 

of subjects screened per site. 

Instruments 

The instrument for data collection was a two part 

questionnaire. The first part was self-administered and 

contained a combination of fixed alternative and open-ended 
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questions (Appendix B,C). Specific questions addressed 

were age, sex, income, ethnicity, genetic tendency for 

heart disease, diabetes, smoking, exercise and diet. The 

second part consisted of physical measurements of height, 

weight, percent of body fat, blood pressure, total blood 

cholesterol and blood glucose levels. At the health 

screenings, measurements were administered by the trained 

paraprofessional and professional staff of the HEARTLIFE 

Program. Both the consent form (Appendix D,E) and the 

questionnaire used in the study were reviewed and approved 

by the Program Director of the Preventive Health Block 

Grant for the State of Arizona and by the Director of the 

Health Department of Pima County, Arizona, prior to 

approval by the University Human Subjects Committee. The 

consent form and the questionnaire were available in both 

English and Spanish. A bilingual person was present at all 

screenings to assist Spanish speaking participants. 

Health screenings were advertised in advance and 

persons participating were asked to fast (no food and 

beverages except water) for three hours prior to their 

screenings. 

The procedures used to collect data for this study 

will be given in the order that the data were actually 

collected. 
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Data Collection 

Data collection methods were held constant for all 

screenings. All participants were asked to read and sign a 

consent form to have a blood sample drawn and other physical 

parameters measured. Each participant had the option to 

withdraw or refuse any part of the health screening measure

ments. The health screening consisted of answering the 

questionnaire, completing a 24-hour dietary recall (this 

24-hour dietary recall was developed for the program, but is 

not included as part of this study) and measurements of 

height, weight, percent body fat, blood pressure, total 

blood cholesterol and blood glucose. Each area (station), 

where measurements were taken, was numbered and labeled. 

Participants were given verbal instructions on how to 

complete the written portion of the questionnaire and the 

24-hour food recall. After completing this portion of the 

questionnaire, they were directed by a staff member to the 

other stations. At each station, the particular measurement 

was explained to the participant. 

Height was measured, without shoes, using a wooden 

vertical wallboard. Weights were taken with a balance beam 

scale with shoes and heavy clothing removed. Body frame was 

determined by measurement of wrist circumference. A non-

stretch fiberglass tape was used to measure the wrist, 

distal to the styloid process of ulna and radius. After 
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completing these three measurements, the participant's 

values were compared to the 1959 Metropolitan Life tables to 

determine the person's ideal weight range. The tables 

utilized had been corrected to height without shoes. A 

weight (adjusted for height, body frame, sex, and age), 

greater than 120% of the determined ideal weight range was 

considered obese and a cardiovascular risk factor. 

Percent of body fat was measured in two different 

areas on males and females using the Lange skinfold calipers 

manufactured by Cambridge Scientific Industries, Inc. The 

tricep and the suprailiac on females and the subscapular and 

the thigh on males. The average of three measures on each 

area was then plotted on a graph. This method of calcu

lating percent body fat was adapted from Exercise Physiology 

by McArdle, Katch, and Katch (22). This value was used to 

determine the type of overweight due to lean muscle mass or 

adipose tissue. 

A trained staff member measured the participant's 

blood pressures using an aneroid sphygmomanometer (model 

#019408 by W.A.Baum Co.) and special light weight nursing 

stethoscope (model #1012 by Her Mar, Inc.). A correctly 

fitting blood pressure cuff was used for each person and the 

sphygmomanometer was calibrated by a trained technician as 

needed. Blood pressure was taken with the subject in a 

sitting position, resting his/her right forearm on a flat 

solid surface, with the arm free of constricting clothing 
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and the palm upward. A systolic reading 140 mm/Hg or 

greater and/or diastolic reading of 90 mm/Hg or greater was 

considered an elevated reading (high blood pressure) and a 

cardiovascular disease risk factor. 

Capillary blood was drawn from a finger stick using 

a premeasured hand lancet. Staff members drawing blood were 

trained and certified by the Pima County Health Department 

and followed all procedures and protocols for disease 

prevention of the Arizona Department of Health Services and 

Pima County Health Department. Blood glucose levels and 

total blood cholesterol were measured from the single 

finger stick. Glucose was measured using chemstrips BG with 

an Accu-Chek II glucose monitor from Boehringer Mannheim 

Company. Glucose values were available in two minutes and 

recorded on the participant's questionnaire form. The 

collection of blood for the cholesterol test consisted of 

using one, size 200, capillary tube, 3/4 full of blood with 

each end of the tube sealed with clay sealant. A self-

adhesive tag with the participant's name and identification 

number was immediately placed on the upper end of the 

capillary tube. Tubes were then placed in an insulated 

container until the completion of the screening. At the 

completion of the screening, the sealed samples were placed 

in a centrifuge and spun for five minutes, with tubes 

perpendicular. Only the labeled serum portion of the blood 

sample was sent to the Arizona State Hospital (ASH) 
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laboratory for testing. This laboratory (ASH) used the 

Abell-Kendall method with the Abbett AAB-100 analyzer in 

testing the cholesterol samples. 

When cholesterol values were returned, a complete 

evaluation of the health screening results was conducted by 

a registered dietitian. A copy of the participant's question

naire with a written evaluation and educational materials 

were then mailed to each participant. Phone calls were 

encouraged if participants had any further questions on the 

results, evaluation, or required further information on 

beneficial lifestyle changes. 

All data from the completed screening question

naires were coded and entered into the Smart computer 

program's data base system for later analysis. 

Data Analysis 

The SPSS (Statistical Package for Social Sciences) 

computer program was used for analysis of data (61). This 

study involved, primarily, descriptive statistics, with 

inferential statistics used only in limited areas. 

Univariate analysis was used for the descriptive purposes. 

The results were summarized by frequencies and frequency 

percents. In most cases, percentages were based on the 

number of measurements recorded or responses given and not 

on the total sample. Multivariate analysis was used in 

analyzing the multiple risk factors and the series of 

specified risk factors in combination. The data consisted 
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of both categorical and continuous variables. Correlations 

were considered to be significant at the p=0.05 level. 

The Pearson's CHI-Square procedure was used for 

analysis of categorical variables. This type of procedure 

was used for the cross tabulations in this study which 

looked at a specific group of risk factors or total 

designated risk factors (62). 

The dependent variables analyzed in this study were 

gender, age and ethnicity. The independent variables were 

total blood cholesterol, blood pressure, percent of ideal 

body weight, lack of exercise, smoking, diabetes, and 

genetic tendency for CHD. Relationships between variables 

were analyzed using the Pearson product-moment correlation 

coefficient. When analyzing the relationship between 

cholesterol levels and dependent variables, a one way 

analysis of variance (ANOVA) was used (63) . Means and 

standard deviation were given for cholesterol levels. 
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CHAPTER 4 

RESULTS AND DISCUSSION 

This chapter presents and discusses the findings 

of this study. For clarity these findings will be divided 

into two sections: 1) demographics and socioeconomics of 

participants; 2) answers to the research questions stated 

in Chapter 1. 

Demographics and Socioeconomics of Participants 

The information collected at the HEARTLIFE health 

screenings included demographic, socioeconomic, clinical 

and biochemical measurements. There were 1634 total 

participants in the study. Table 1 shows the demographic 

information of all study participants. The participants in 

the sample clos&ly represented the ethnic distribution of 

the total population of Pima County which has 761 Anglos 

and 171 Mexican-Americans (11). This study had an ethnic 

distribution of 1084 Anglos (66%), 259 Mexican-Americans 

(16%) and 291 (181) others. The majority of the parti

cipants 65%, (n-1071) were females with males comprising 

341 (n-562) of the study population. 

Participant's ages ranged from 18 to 89 years. 

For purposes of comparison, ages were collapsed into two 

age categories (18 to 50 years and greater than 50 years 

of age). The number of participants in these two age 



Table 1. Demographics of HEARTLIFE Health Screening Participants 

Total Subjects Percent {%) 
(n=1634) 

Males 562 34.4 

Females 1071 65.5 

Anglos 1084 66.0 

Mexican-Americans 259 16.0 

Other (Blacks, Asian, Native Am.) 291 18.0 

18-50 years of age 861 52.7 

>50 ye airs of age 773 47.3 

Income <$8000 338 20.7 

Inccme $8000-$13,000 191 11.7 

Inccme >$13,000 1105 67.6 
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categories were 861 (52.71) and 773 (47.3%) respectively, 

resulting in similar percentages in each category. Data on 

income indicated that 338 (211) of the participants had an 

annual income of less than $8000, while 191 (12%) had 

received between $8000 to $13,000 per year. This indicated 

that 331 of the participants were at a low economic level. 

Mexican-American Hispanics in Arizona have been found to 

have lower household incomes than the average household in 

Arizona. Census data have revealed that the median house

hold income for Hispanics in 1979 was $14,266 while the 

total population was $16,448. Almost 21% of all Mexican-

American Hispanics were living in poverty (37). 

Nationally, 30% of all Hispanics were living below the 

official poverty level in 1982 (36). 

Answers to the Research Questions 

Risk factors that are attributed to cardiovascular 

heart disease (23,28,31) were measured, or data related to 

them were collected at health screenings through a self-

administered questionnaire. The parameters from the 

questionnaire used for the data analysis included: age, 

gender, ethnicity, history of heart disease (genetic 

tendency), smoking, exercise, and diagnosis of diabetes. 

Additionally, height/weight (to determine percent of ideal 

body weight), blood pressure, blood cholesterol and blood 

glucose were taken. 
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The main objective of this study was comparison of 

two ethnic groups, Anglo and Mexican-Americans, to 

determine if one ethnic group was more at risk for heart 

disease than the other, as identified by personal risk 

factors. The second objective was to determine the major 

risk factors by ethnic group. A third objective was to 

identify if there were quantitative differences between 

males and females related to CVD risk factors in both the 

total population and within each ethnic group. These 

objectives are addressed by the research questions. 

1. What were the CVD risks of the total participants in 

this study? 

Table 2 presents the CVD risk factors for all 

participants. The outstanding risk factors for the total 

population were lack of exercise, elevated blood choles

terol, and known history of heart disease. Lack of 

exercise was the highest observed with 988 persons (60.5%) 

reporting lack of beneficial cardiovascular exercise. 

The 1986 Prevention Profile (67), however, stated 

that less than one-half of the adult population (421) 

exercised on a regular basis and only one-quarter had done 

so for five or more years. A higher percent of adults 

under 65 years of age engaged in regular exercise than 

older adults. Regular exercise was defined by the 1986 

Prevention Profile as exercise involving large muscle 

groups in dynamic movement for periods of 20 minutes or 



Table 2. Cardiovascular Disease Risk Factors for Total llEARTLIFE 
Health Screening Participants. 

(n=1634) Frequency 

no response no yes 

Risk Factors n (*) n (X) n (*) 

Exercise 1 168 9.7 988 60.6 487 29.8 

Cholesterol >200 mg/dl 810 49.6 824 60.4 

Genetic Tendency 2 364 22.0 837 51.0 433 26.6 

Overweight 3 1351 82.7 283 17.3 

Smoke * 200 12.0 1207 74.0 227 14.0 

High Blood Pressure 6 1514 92.0 120 7.3 

Elevated Glucose 6 1684 96.9 50 3.0 

Diabetes 7 732 45 866 63.0 36 2.2 

1 Exercise was measured by aerobic activity continuous for 20 minutes, 
three times a Meek. 

j: Genetic tendency was within two generations, lnmedlate blood relatives 
® Overweight was 120* of ideal body weight 
* Smoking was any amount of cigarettes 
5 High blood pressure was >140/90 mnHg 
6 Elevated blood glucose was >150 mg/dl 
7 Diabetes was dlacposed by a phyBlcian 
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longer, 3 or more days per week and requiring 60% or 

greater of an individuals cardiorespiratory capacity (26). 

The HEARTLIFE study used similar criteria. Only those who 

reported meeting these standards were included. 

One problem in accurately identifying the amount 

of beneficial cardiovascular exercise has been the lack of 

an accepted scientific definition and method of measurement 

(49). The terms physical activity, exercise, and physical 

fitness are used interchangeably in many studies. Slater 

(49) in a study that reviewed the problems associated with 

gathering data on physical activity defined these terms. 

Type of exercise, duration and frequency were also found to 

vary. Most studies have looked at leisure time exercise 

and do not take into account work-time exercise. This was 

true for the HEARTLIFE study. A study in Finland (14) 

however, did look at work activity of different levels and 

found a positive association with HDL cholesterol levels. 

Continuous strenuous physical work activity had as strong 

an association with cholesterol ratio as regular strenuous 

physical activity in leisure time. The problem that again 

arises is determining what work activities and leisure 

activities meet these criteria. 

The mean cholesterol level for the entire 

population was 198.8 mg/dl. The NHANES II (28) 1976-80, 

found the mean blood cholesterol level was 211 mg/dl for 

men and 215 mg/dl for females, which was substantially 
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higher than values found in the HEARTLIFE research. The 

NHANES II study was completed approximately seven years 

before the HEARTLIFE study. There has been a steady 

decline in CVD mortality in the last 30 years, but in 

particular from 1968 to 1978 when it dropped approximately 

25% for white males (60). Since primary prevention methods 

and treatment of heart disease have continued to improve, a 

continued decrease in cholesterol levels is the expected 

outcome. The National Center for Health Statistics found 

blood cholesterol levels had decreased (3-4%) for males 

from 1960 to 1980 (43). Blood cholesterol levels for 

females 20 to 54 years remained approximately the same. 

However, the HEARTLIFE participants (n=824, 50.4%) did have 

blood cholesterol levels greater than 200 mg/dl. When the 

blood cholesterol level was narrowed to greater than 

240 mg/dl, 377, or 23% were still in this high risk 

bracket. 

The Framingham follow-up study's findings in 1983 

(29) showed a direct association of blood cholesterol 

levels with mortality. The Framingham conclusions were 

that individuals with 181 to 220 mg/dl blood cholesterol 

levels had an increased death rate (39%) over those with 

180 mg/dl or less blood cholesterol level. The Framingham 

study found an association between CVD death and blood 

cholesterol levels up to age 50 in both men and women. 
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Of the HEARTLIFE participants, 261 (n=433) 

reported heart disease (genetic tendency) in their family 

history. This study's participants with diagnosed 

diabetes, elevated blood glucose levels, and high blood 

pressure were very low in number with 2.2%, 3%, and 7% 

respectively. Obesity ( 120% ideal body weight) was lower 

among the HEARTLIFE population than expected (n=283, 17%). 

In the 1976-80 NHANES II, 241 of adult males and 26.5% of 

adult females were overweight. Overweight was defined as 

body mass index (BMI) greater than or equal to 27.8 kg/m 

for males and 27.3 kg/m for females. 

Only 227 ( 1 4 % )  of the total HEARTLIFE participants 

smoked; however, 200 (12%) , did not answer this question. 

The National Center for Health Statistics reported that in 

1979, 37.5% of males and 29.9% of females were smokers. 

This rate has been decreasing since 1979, primarily among 

males (67). 

Multiple risk factors were analyzed and 1095 (67%) 

of the 1634 participants had one or more risks for CVD. Of 

these, 38% had two risks and 29% had three risks. Specific 

risk combinations were then assessed. Elevated blood 

cholestrol, hypertension, and smoking which have been 

determined as major risks for CHD (2,31,32) were combined. 

The results from this combination showed that 34% had none 

of these risks, 43% had one risk, 9.5% had two and only 7% 

had all three risks. The Multiple Risk Factor Intervention 
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Trial (MRFIT) (32) found that not only were cigarette 

smoking, blood cholesterol, and elevated blood pressure 

level major risk factors positively associated with CHD 

mortality but that each additional risk greatly increased 

one's chances for CHD. An additional risk did not double 

one's chance for CHD, but compounded the risk for 

developing CHD. With a cholesterol level of greater than 

221 mg/dl and diastolic blood pressure of greater than 90 

mmHg, one had a 5.6% risk for CHD mortality. When smoking 

was added to these two risks the chances increased to 16.61 

in males. 

The Western Collaborative Group Study (31) through 

a 22 year mortality follow-up, confirmed in 1982-83, the 

association of the risk factors of cigarette smoking, blood 

pressure and serum cholesterol with age to the incidence of 

CHD. Also, at the National Concensus Development 

Conference in December, 1984, (2), on "Lowering Blood 

Cholesterol to Prevent Heart Disease", it was stated 

cigarette smoking, high blood pressure, and high blood 

cholesterol are the most clearly established factors 

associated with CHD. This was also found to be true in the 

final report of the Pooling Project, a compilation of data 

from five longitudinal studies (30). 

In the HEARTLIFE study a second combination of 

obesity, smoking, diabetes and lack of exercise showed that 

21% had none of these risks, 50% had one, 19.2% had two, 
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3.5% had three risks, and 1% had all four risks. The 

Concensus Development Conference of 1984 (2), also reported 

that obesity, diabetes, physical inactivity and behavior 

patterns were secondary factors associated with CHD; and 

found these to be greater in men, increase with age, and 

have a strong genetic component. 

CVD Risks Among Mexican-Americans Versus Anglos 

Table 3 shows the demographics of the 

Mexican-Americans and Anglos in this study. There were 

1343 participants from these two ethnic groups of which 

1084 (801) were Anglos and 259 (20%) were Mexican-American 

Hispanics. 

2. Did More Mexican-Americans (total, and by age and 

gender) Have Elevated Blood Cholesterol Levels Than 

Comparable Anglos? 

The National Institute of Health (2) identified 

high levels of blood cholesterol as strongly associated 

with CHD and identified it as a major cause of this 

disease. This was confirmed by NHLBI and their newly 

organized National Cholesterol Education Program 

(NCEP) (5). When blood cholesterol levels in the present 

study were analyzed, it was found that significantly more 

Anglos, males and females, had elevated blood cholesterol 

levels than Mexican-Americans of both genders (p<.005. at 

240 mg/dl and p£.025 at 200-239 mg/dl). Table 4 shows the 



Table 3. Demographics of Mexican-Americans and Anglos 

Total Subjects (n=1343) 
Distribution of Subjects Percent {%) 

ANGLOS 1084 80 

males 406 30 

males (18-50 years) 195 18 

males (>50 years) 211 20 

females 678 51 

females (18-50years) 329 30 

fanales (>60 years) 349 32 

incane (<$8000/yr) 194 18 

incane ($8000-$13,000/yr) 134 12 

incane (>$13,000/yr) 756 70 

MEXICAN-AMERICANS 259 20 

males 73 28 

males (18-50 years) 53 21 

males (>50 years) 20 8 

females 186 72 

females (18-50 years) 110 43 

females (>50 years) 76 26 

incane (<$8000/yr) 92 36 

incane ($8000-$13,000/yr) 41 16 

incane (>$13,000/yr) 126 49 



Table 4. Cholesterol levels by number and percent for total Anglos, 
total Mexican-Americans, Anglo males, Anglo females, Mexican-American 
males and Mexican-American females fran 18 years of age and older. 

Blood Cholesterol Levels 

<200 mg/dl 200-239 mg/dl >240 mg/dl 

Distribution No. (*)  No. (%)  No. (*)  

Anglos 516 47. .6 299 27. .5 * 269 24. 8 #* 

Mexican-Americans 154 59. .5 61 23. .5 44 17. 0 

Males 255 53. .2 135 28. .1 89 18. 5 

Females 415 48. ,0 225 26. .0 224 25. 0 #** 

Anglo Males 212 52. .2 117 28. .8 77 19. 0  

Anglo Females 304 44. .8 182 26. .8 192 28. 3 

Mexican-American Males 43 58. .9 18 24. .7 12 16. 5 

Mexican-American Females 111 59. .7 43 23. .1 32 17. 0 

* p<.025 More Anglos have cholesterol levels 200-239 mg/dl than 
Hispanics. 

** pK.005 Mare Anglos have cholesterol levels >240 mg/dl than Hispanics. 
*** p<.005 Mare females have cholesterol levels >240 mg/dl than males. 
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number and percent within the cholesterol levels by 

ethnicity and gender. Among Anglos with a blood 

cholesterol level greater than 200 mg/dl, the mean 

cholesterol level was 247 mg/dl, compared to 241 mg/dl for 

Mexican-Americans. 

When blood cholesterol levels were adjusted for 

age, more participants greater than 50 years of age had 

elevated blood cholesterol levels than those between the 

ages of 18 to 50 years. This included both Mexican-

Americans (males and females) and Anglos (males and 

females). Figure 1 shows distribution of blood cholesterol 

levels by ethnic gender, 50 years of age and older. Others 

(28,39,64) have reported similar findings. 

When blood cholesterol levels were compared by 

gender and within both age groups, significantly more 

females (p=0 . 005) than males were at risk due to elevated 

blood cholesterol levels greater than 240 mg/dl. Within 

the 200-239 mg/dl range, there was no significant gender 

difference (females 21% and males 28%). When blood 

cholesterol levels of greater than 200 mg/dl were analyzed, 

52% of all females (both ethnic groups) had blood 

cholesterol at this level compared to 46.8% of all males, 

but this was not found to be significant. Significantly 

more Anglo females (p=0.016) over 50 years of age, when 

compared to Mexican-American females of the same age, had 

elevated blood cholesterol levels greater than 200 mg/dl 
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Figure 1. Cholesterol levels for Mexican-American males/females and 
Anglo males/females. 

*p=0.016 (significantly more Anglo females had elevated blood choles
terol levels > 240 mg/dl than their Mexican-American counterparts). 
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(79% to 65.8% respectively). This is shown on Figure 1. 

This same group of Anglo females with a blood cholesterol 

level greater than 200 mg/dl had a cholesterol mean of 

259.4 mg/dl compared to a mean of 246.6 mg/dl for the 

Mexican-American females of this same age group. Table 5 

shows the cholesterol levels and means by ethnic group, age 

and gender. The Framingham follow-up study (29) found 

older females to have elevated blood cholesterol levels 

equal to and greater than males. 

Bucher and associates (46) found that females 

taking estrogen contained in oral contraceptives, to have 

higher mean cholesterol values than females not using oral 

contraceptives until the age of 50 or males. Vessey (47) 

and Beck (48) found females taking oral contraceptives to 

have a higher prevalence of heart disease. Post-menopausal 

females with diminished natural estrogen levels have been 

shown to have sharp increases in blood cholesterol levels. 

The majority of large epidemiological studies have looked 

at only white males limiting data in this area. The LRC 

(13) did include post-menopausal females looking at hormone 

use in females in their sixth decade and its relationship 

to CHD mortality. In the late 1970's, hormone use 

increased approximately 35-40% with females surveyed. The 

females taking hormones were found to have lower total 

blood cholesterol levels, LDL cholesterol levels and higher 

HDL cholesterol levels. Mortality rates from all causes 



Table 5. Cholesterol means and standard deviations for total ethnic 
participants, Anglos, Mexican-Americans, males, females, less than 50 
years of age, and greater than 50 years of age. 

Overall Blood Cholesterol Levels 

Distribution Mean Std Dev Cases 

Total Ethnic 
Participants 197.92 67.95 1343 

Anglos 200.26 68.43 1084 
males 193.02 60.67 406 

<50 yrs 178.40 47.67 195 
>50 yrs 206.54 67.96 211 

females 204.60 72.37 678 
<50 yrs 174.95 56.21 329 
>50 yrs 232.54 74.82 349 

Mexican-Americans 188.13 65.12 259 
males 188.71 67.82 73 
<50 yrs 177.25 55.99 53 
>50 yrs 219.10 86.68 20 

females 187.90 64.21 186 
<50 yrs 175.69 46.23 110 
>50 yrs 205.57 80.81 76 
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including CHD were considerably lower than for older 

females not taking hormones. 

The Tri-Ethnic Population Study of Houston, Texas 

(38) found opposite results in which the cholesterol values 

were consistently higher in males than females in all 

ethnic groups, and that Mexican-American males had the 

highest overall blood cholesterol mean of 218 mg/dl while 

Mexican-American females had the lowest at 192 mg/dl. The 

Tri-Ethnic study was conducted ten years previous to the 

HEARTLIFE study and cholesterol levels have been decreasing 

(60). However, no statistical values on decreases in 

Mexican-Americans are available for males or females. 

Cholesterol levels of Anglo females from 1968 to 1978 

decreased 21% but at a rate 1% less than their Anglo male 

counterparts (60) 

The HEARTLIFE study found the overall blood 

cholesterol mean for Mexican-American males to be 189 mg/dl 

and for Mexican-American females, 187 mg/dl. The 

epidemiologic study in Laredo, Texas (65) found 

Mexican-Americans of both sexes to have higher blood 

cholesterol levels than Anglos. The Anglos; however, were 

not from the same location, but subjects from the NHANES I 

and II surveys which were conducted in 1960's and 1970's. 

The Puerto Rico Health Heart Study (16,17), however, did 

find lower incidence of CHD and lower serum cholesterol 

levels among the approximate 8000 Hispanic Puerto Rican 
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males observed. These men, however, were lean (at or below 

ideal weight) , physically active and with a diet low in 

animal fat and cholesterol. This was contrary to 

Mexican-Americans in Texas and Arizona, of whom a large 

percentage were overweight and led sedentary lives. 

3. Did More Mexican-Americans Have Hypertension Than 

Anglos? 

Hypertension affects millions of persons in the 

U.S., and is the main CVD risk factor for stroke. Very 

little is known about hypertension and Hispanics in this 

country. It has been hypothesized that Mexican-Americans 

in the Southwest, due to their relatively low socioeconomic 

status and under-utilization of the health system, may be a 

particularly high risk group for undiagnosed hypertension 

(27). In this study very few participants had hypertension 

( > 149/90 mmHg) . Of the 1084 Anglos, only 90 (8%) had 

hypertension. Of 259 Mexican-American participants, only 

20 (81) also had hypertension. Hypertension was noted more 

in males (p=0.04) of both ethnic groups than females. 

Eleven percent of Mexican-American males and 101 of Anglo 

males had hypertension compared to 6% for females (Anglos 

and Mexican-Americans). Figure 2 illustrates these 

comparisons for hypertension. The only significant 

difference between the two ethnic groups was that more 

(p=0.001) Anglo females {1.2%, n=49) than Mexican-American 

females (6.5%, n=9) over 50 years of age had hypertension. 
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Figure 2. Percent of Mexican-American males (n=20) and females 
(n=76) and Anglo males (n=211) and females (n=349) with hyper
tension > 140/90 mm Hg. 
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Mexican-American (10%, n=41) and Anglo males (111, n=8) 

were found to have elevated blood pressure greater than 

140/90 mmHg. 

The findings of this study agrees with the 

Tri-Ethnic Study (38) which found blood pressure levels 

consistently lower in females than males, and that 

Mexican-American and Anglo males were very similar. This 

result was also reported in the epidemiologic survey 

conducted in Laredo, Texas (65). Obesity, which is closely 

associated with hypertension (42) , was predominate among 

the Mexican-Americans (both males and females) in the 

HEARTLIFE study; however, did not show the causal 

relationship with hypertension. Analysis of data from the 

1971-74 and the 1976-80 NHANES I and II (25) estimated the 

prevalence of hypertension (defined as >160/95 mmHg); in 

adult Americans to range from 18 to 12%. The 1985 NHIS 

(25) data showed a 221 rate nationally for hypertension. 

Findings from both of these surveys were much higher than 

found in the HEARTLIFE study. It should also be noted that 

the criteria for hypertension by the NHANES study (160/95 

mmHg) was higher than the prevailing standard (140/90 

mmHg), and therefore, the percentage of adults with blood 

pressure should have been even greater. 

4. Did Mexican-Americans Smoke More Than Anglos? 

Smoking has been determined to be one of the major 

risk factors for CVD. In this study only 197 (15%) of the 
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Anglo and Mexican-American participants answered that they 

smoked. However, 59 persons from these two ethnic groups 

did not answer the question and of these, 13 were 

Mexican-Americans (4 males) and 46 Anglos (10 males). Of 

those who smoked, males (p=0.008) smoked more than females, 

191 to 14% respectively. When only the male gender was 

compared, Mexican-American males (p=0.05) who answered the 

question were found to smoke more than Anglo males in both 

age groups. Figure 3 illustrates percent of those who 

smoked by ethnic gender. This coincides with findings 

documented on smoking behaviors in California, Texas, and 

New Mexico which documented notable differences in the 

number of Mexican-American males that smoked versus Anglo 

males (40) . 

There were no significant differences found in the 

number of Anglo females that smoked compared to 

Mexican-American females (14% each). This contradicts the 

findings of the 1979, Hypertension Survey in California 

(30) which showed 36.5% of Anglo females smoked to only 

21.3% of Mexican-American females. The New Mexico Lung 

Cancer Control Study found 30% less Mexican-American 

females smoking than Anglo females (40). Data from the New 

Mexico study were gathered over five years ago and would 

not reflect recent decreases in smoking resulting from 

public health campaigns. There has been a decreasing trend 

in cigarette smoking since the release of the Surgeon 
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Figure 3. Percent of Mexican-American male (n=69) and females 
(n=24) and Anglo males (n=66) and females (n=88) that smoke. 

*p=0.05 Mexican-American males smoke more than Anglo males. 
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General's Report on Smoking and Health in 1964. The most 

notable changes have been between 1979 and 1985. In 1979, 

33.5% of the participants 18 years of age and older smoked; 

in 1985, 301 smoked. However, decline in the proportion of 

smokers between 1979 and 1985 has not been as substantial 

for women as for men. In 1979, 37.51 of males were smokers 

while 29.91 of females were smokers. In 1985, the percent 

of males and females who smoked were 32.6% and 27.8% 

respectively (67). 

5. Did Mexican-Americans Exercise More Than Anglos? 

Physical activity has become increasingly 

recognized as an important positive health-related 

behavior. Increased levels of physical activity have been 

associated with reduced risk of CHD and enhanced weight and 

hypertension control (26).. Among the Anglo participants of 

this study, 38% stated that they exercised regularly a 

minimum of three or more times each week for 20 minutes. 

This was significantly (p=0.001) greater than Mexican 

Americans at 23%, and held true in both age groups. Figure 

4 shows the percentages of those who did and did not 

exercise by ethnic gender. When gender was compared, more 

Anglo females (p=0.001) exercised than Mexican-American 

females. For females over 50 years of age, Anglo females 

reported exercising more (p=0.001) than Mexican-American 

females. Males were not found to be significantly 

different; however, 37% of the Anglo males stated they 
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Figure 4. Percent of Mexican-American males/females that 
lack exercise and do exercise at suggested beneficial 
cardiovascular level. 

*p=0.001 more Anglo females exercise at beneficial level 
than Mexican-American females. 
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exercised at the stated aerobic level while only 171 of the 

Mexican-American males did (Mexican-Americans n=69, Anglos 

n=400) . This was true in both age groups. 

The San Antonio Heart study compared lifestyles of 

the Mexican-American population (41) and found that 

Mexican-Americans felt exercise was not helpful to their 

health or to weight loss. The San Diego Family Health 

Project (68) measured knowledge of health behaviors related 

to CVD in Anglos and Mexican-American adults. Education 

was the strongest predictor for Anglo-American adults. 

Acculturation level was the strongest for Mexican-American 

adults. Mexican-Americans had lower accurate health 

knowledge than Anglos. Females typically for both ethnic 

groups had a higher level of health knowledge than males. 

The HEARTLIFE study found that far fewer 

Mexican-Americans did participate in aerobic type leisure 

exercise than Anglos, expecially, Mexican-American males. 

The questionnaire did not inquire into work related 

exercise or personal beliefs about the benefits of 

exercise. Mexican-American males have been found to 

engage in strenuous physical work. Culturally, regular 

leisure time aerobic exercise may be looked upon as not 

important. These unknown factors may have indirectly 

influenced the statistical findings on exercise in this 

study. 
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The NHIS, 1985 (26) , found that only 7% of males 

and 8% of females exercised regularly at a beneficial 

cardiorespiratory level in contrast to the percentages 

found in the HEARTLIFE study of 34% for males and 33% for 

females. This finding may demonstrate increased activity 

level resulting from living in a climate that is conducive 

to year round activities, particularly outdoor activities. 

It has also been found that in most areas of the 

world with low CHD mortality there is a higher level of 

physical activity than in the United States (18,19,20). 

These same areas, however, do have diets lower in fat. The 

direct relationship to physical exercise and lower CHD has 

not been proven, yet is accepted generally as a preventive 

measure for CHD based on circumstantial evidence. 

6. Were More Mexican-Americans Obese Than Anglos? 

Many health problems are associated with obesity. 

From the American Heart Association's findings, some 20% of 

Americans are sufficiently overweight to affect their 

health (69). Research has tried to identify the causes of 

obesity such as socioeconomics, lifestyles, culture, or 

genetic background. In this study, 238 (171) of the 

participants weighed more than 120% of their deter

mined ideal body weight. Of these, significantly more 

Mexican-Americans (p=0.001) (31%) were obese than Anglos 

(15%). This held true in both age groups. 
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When the Mexican-American population data were 

divided by gender, 15% of the males to 371 of the females 

were obese. This was also true in the Anglo population to 

a lesser extent with 15% females to 13% males. 

Significantly females (p=0.001) of both ethnic groups were 

obese than males. More Mexican-American females (p=0.001) 

were obese than Anglo females at all ages. For the risk 

factor of obesity, there was only a 2% difference in 

Mexican-American males and Anglo males (15% and 13% 

respectively). Figure 5 shows obesity by ethnic gender for 

those less than 50 years and greater than 50 years of age. 

The San Antonio Heart Study (41) , a comprehensive 

investigation, whose objective was to determine the 

differences in weight among ethnic groups, also found 

Mexican-Americans to be significantly heavier for their 

height than Anglos. The greatest number being obese were 

Mexican-American females. The HEARTLIFE study confirmed 

this finding. The San Antonio study also found 

Mexican-Americans did not place the emphasis on thinness 

that the Anglo culture does and did not necessarily feel it 

was desirable to lose weight. The CVD Risk Factor Survey 

of Laredo, Texas (39) found obesity substantially higher in 

Mexican-Americans. The Tri-Ethnic Survey of Houston, Texas 

(38), found 8% more Mexican-American females to be heavier 



cl 41 
U Li 91 
o, 

100 

90 

0 0 -

70 

60 

so-
io 

30 

20 

10 

0 

57.0 

2-1.0 25.0 

12.0 10.0 
I !5.0 

20.0 

<50 years old >00 years old 

Ilisp-M Hisp-l f  QJ Axigl-M Q Angl-J' '  

Figure 5. Obesity is > 120% of ideal body weight deter
mined from height, weight, and body frame using 
Metropolitan Life charts. 



102 

than Anglo females, but found the Mexican-American males 

weighed less than Anglo males. This measurement was based 

on height for weight and a comparison of mean weight 

values. 

Obesity in this study was determined by parameters 

of height, body frame, and age for weight. The type of 

obesity or deposition of adipose tissue was not determined. 

Percent of body fat was measured, but only two sites were 

used, one upper body and one lower body. The value 

generated was an estimate, at best, of overall body fat. 

The predominance of upper body fat has a stronger 

association to CHD (52). This type of obesity is more 

predominate in males than females. The relationship of 

relative weight to health, while well documented, is not 

well understood (71). There is usually a higher death rate 

due to CHD when overweight is more pronounced. This may 

partially be explained by the fact that blood pressure and 

serum cholesterol levels tend to rise as individuals gain 

weight. However, in this study the majority of the 

Mexican-Americans (males and females) were overweight, 

especially after 50 years of age; but the percent with 

hypertension was very low. Mexican-Americans, both males 

and females, were found to have lower blood cholesterol 

levels than Anglos. 
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7. Did More Mexican-Americans Have Diagnosed Diabetes or 

Elevated Blood Glucose Levels Than Anglos? 

Several studies have indicated that diabetes is 

more prevalent among Hispanics of Mexican ancestry than 

among the Anglo population (27). This is attributed to a 

high proportion of native American genes in 

Mexican-Americans in the Southwest (70). Pima Indians who 

presumably have close to 1001 native American genes have 

49.9% rate for non-insulin dependent diabetes. Obesity may 

predispose genetically susceptible populations to diabetes. 

Mexican-Americans and Pima Indians have been known 

traditionally to be overweight. 

Paul Leaverton and cohorts (28) found diabetes to 

be a strong and independent CHD risk factor in men and 

women. This was found true for women in the Framingham 

study (28). The relationship between diabetes and 

atherosclerosis has been shown numerous time, but the 

mechanism is not clear. The distribution of upper body fat 

in persons with CHD is comparable to those with diabetes. 

Participants in the HEARTLIFE study were asked 

through a questionnaire if they had diabetes. A total of 

818 out of 1343 Mexican-Americans and Anglos answered this 

question. Although almost half of those answering (47.31) 

were greater than 50 years of age (n=473), and 17% were 

Mexican-American (n=61), only 41 of those answering stated 

they had diabetes. However, of this 4%, significantly 
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more (p=0.008) were Mexican-Americans. Significantly more 

(p=0.008) were Mexican females (9%) over 50 years of age 

than Anglo females (3%) at the same age reported diabetes. 

Thirty-nine percent (n=525) did not answer this question. 

Forty-nine percent of Mexican-Americans did not answer. 

Perhaps they did not know if they had diabetes because they 

had never been tested by a physician for diabetes. 

Measured blood glucose levels above 150 mg/dl, however, 

confirmed the reported findings of diagnosed diabetes. 

Three percent of the participants had blood glucose values 

above 150 mg/dl, and of these, a significant number 

(p=0.001) were Mexican-Americans (n=21). This held true 

for both males and females. All respondents did have a 

blood glucose test and the incidence of high blood glucose 

levels was much lower than expected among this population. 

The Laredo, Texas survey (39) used a blood glucose 

level of greater than 140 mg/dl for determining diabetes. 

Mexican-Americans in that study did have substantially 

higher levels than Anglos who were not from the same 

geographical area. Data from NHANES II and NHIS (27) 

indicated that the overall prevalence of diagnosed diabetes 

in the U.S. was 31 which does coincide with the 4$ found in 

the HEARTLIFE study. 
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8. Did Mexican-Americans Have A Greater Genetic Tendency 

For Heart Disease Than Anglos? 

The history of heart disease in a family (genetic 

tendency) has been found to be a major indicator of CHD 

risk. A total of 1269 participants answered this question. 

Of these, only 34% (n=390) knew of the heart disease within 

two generations of their immediate family. Of those 

answering this question, 44% were older than 50 years of 

age. This may account for lack of knowledge pertaining to 

cause of deaths in their immediate families. In the past, 

poor records were kept on cause of deaths and few autopsies 

performed. Persons also died at younger ages when their 

children were still small and the cause of death was not 

known by the survivors. Females are traditionally known to 

be family historians and the keepers of records. More 

females (p = 0.012) than males knew of this genetic tendency 

in their families. Though not at a significant level, more 

Anglos (381) than Mexican-Americans (311) identified this 

risk factor for CVD. 

The NHIS (25) reported that in their survey 

three-fourths of those questioned recognized that a family 

history of heart disease is a major cause associated with 

CHD; but they did not state knowledge of heart disease 

within their immediate families. 
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9. Did Mexican-Americans Have Multiple Risks Compared to 

Anglos and Did Hispanics Have Different Risk Factors 

Than Anglos? 

A combination of total risk factors was analyzed 

for each ethnic population and then adjusted for gender and 

age. The seven risk factors investigated were elevated 

blood cholesterol, hypertension, smoking, obesity, lack of 

exercise, diabetes, and genetic tendency. It was found 

that 903 of 1084 Anglos had one (401) , two (30%) , three 

(151), or four (41) risks and (11%) were found to have no 

risks for CVD. Among Mexican-Americans, 197 of 259 had one 

(32%), two (29%), three (21%), or four (8%) risks for CVD 

and (10%) and no risks. Figure 6 illustrates the number of 

risks by population. It was found that Mexican-Americans 

are significantly more (p<.025) at risk than Anglos for 

heart disease at the level of four risks. The severity of 

different risk factors was not weighed in this analysis. 

When data were analyzed for gender, it was found 

that more females (p=0.014) of both ethnic groups over 50 

years of age had two, three, and four risks than males of 

the same age. A greater number of Mexican-American females 

(p<.01) were found to have three and four risks for CVD 

than Anglo females. Figure 7 illustrates percent of ethnic 

distribution for each of six major CVD risk factors. 
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Specific combinations of risk factors were then 

compared. Elevated blood cholesterol levels, high blood 

pressure, and smoking have been determined to be the major 

risk factors for CVD by many studies (2 ,15,22 ,28 ,30). Of 

these three risks, more Anglos (p=0.011) had one of these 

three major risks than Mexican-Americans, and more females 

(p=0.034) than males of both ethnic groups had one of these 

three major risks. More Anglo females (p=0.004) 

than Mexican-American females at all ages, and also those 

greater than 50 years of age, had one of these three major 

risks. Based on other statistical findings in this study, 

the one major risk was probably elevated blood cholesterol. 

A second combination (lack of exercise, obesity, 

and smoking) identified as risks that had a higher 

prevalence among the Mexican-Americans in both this study 

and in other studies (39,40,41) was analyzed. The 

significant findings of this combination were that more 

Mexican-Americans had two risks than Anglos (p<_.005) and 

that more Mexican-American females had three risks than 

Anglo females (pi. 025). When adjusted for age over 50 

years, more Mexican-American females had two and three 

risks than Anglo females (p<.005). More Mexican-American 

males (p<.025) over 50 years had three risks than Anglo 

males at the same age. These results confirm other 

findings that these specific risks are found more often in 

Mexican-American than Anglo populations. 
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Though more Mexican-Americans had this combination 

of risk factors, two of the factors are secondary risks, 

obesity and lack of exercise. Direct correlation to CHD 

has not been scientifically proven for these two risk 

factors. Smoking is a major risk and perhaps the most 

significant risk contributing to CHD mortality. Although 

Mexican-Americans have significantly more of the second 

combination risk factors, they still have a lower chance of 

developing CHD compared to the Anglos in this study due to 

the fact that they are mainly secondary risk factors. 

A third combination, which included elevated blood 

cholesterol, obesity and smoking (two primary and one 

secondary risk factor) produced the following results at a 

significant level. More females (p<_. 005), over 50 years of 

age, in both ethnic groups, had one and two risks than 

males. More Anglo females (p<_.011) over 50 years of age 

had two risks than Mexican-American females of the same 

age. Figure 8 illustrates ethnic comparison of the three 

risk combinations. 

These findings demonstrated that when elevated 

cholesterol (the major risk of Anglos) is combined with 

obesity (a dominate risk for Mexican-Americans) and 

smoking, which is a major risk in both populations, CVD 

risk factors appear evenly distributed. Fifty percent of 

Anglos had one of these three risks, whereas 47% of 

Mexican-Americans had one. Fifteen percent of Anglos had 
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two of these risks and 17% of Mexican-Americans had two. 

Less than 1\ of either ethnic group had all three risks. 

This demonstrates the variation of risks among different 

ethnic populations and the importance of looking at many 

different risks or combinations of risk factors; parti

cularly those attributed to specific ethnic as well as 

culturally diverse populations, and the importance of 

looking at the risk factors separately as well as in 

combination. 
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SUMMARY, CONCLUSION, AND RECOMMENDATIONS 

This study attempted to identify risk factors 

contributing to cardiovascular disease (CVD) among the 

Mexican-American Hispanic population in Pima County, 

Arizona, and to document and compare these findings with 

the Anglo population of the same area. In addition, risk 

factors found for females were compared to those found for 

males. The issue of being able to generalize the results 

of a single community population to a larger setting is 

never clear, but it is assumed that the inferential 

findings of this study may be generalized to the rest of 

the population of Pima County, and possibly to other areas 

of the Southwest with similar populations. 

Total participants in the HEARTLIFE Program at the 

time of the analysis numbered 1634 of which the CVD risk 

factors of 1984 (661) Anglos and 259 (161) 

Mexican-Americans were analyzed and compared. The study 

sample closely resembled the general population of Pima 

County in ethnicity with 76% Anglos and 17% 

Mexican-Americans. The majority of the participants were 

Anglo females (50.4%). Those participating were divided 

into two age groups for analysis by age; 18 to 50 years 

(52.71) and over 50 years of age (47.3%). Thirty-three 

percent of the participants reported a low socioeconomic 
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level, with less than $13,000 of reported income per year. 

The existence of relationships between demographic socio

economics and data on CVD risk factors was assessed. All 

the data were collected at 39 health screenings sites 

through a self-administered questionnaire and by measure

ments of height, weight, percent of body fat, blood 

pressure, and total blood cholesterol and glucose levels. 

A Spanish translation of the questionnaire was available 

and a bilingual (English/Spanish) staff person was present 

at all screenings to assist Spanish speaking only partici

pants. The questionnaire, protocols and procedures used at 

the health screenings were reviewed and determined 

acceptable by the Director of Pima County Health Department 

and the Administrator of the preventive Health Block Grant 

for the State of Arizona. 

The CVD risk factors analyzed were blood choles

terol, hypertension, smoking, obesity, diabetes, genetic 

tendency, and lack of exercise. These factors were 

analyzed individually with all study participants, two 

ethnic groups, and by age and gender. All seven risk 

factors were also analyzed together to identify the extent 

of risk that exists in each group. The risk factors were 

then subdivided into three different combinations and 

compared between Anglos and Mexican-Americans, two age 

groups (18 to 50 and over 50 years) and gender. The most 

frequent risk factors found among total study participants 
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were lack of exercise (60.5%), elevated blood cholesterol 

(50.41), and genetic tendency (261). 

This study provided many findings at a significant 

level in the comparison of CVD risk factors between; 

Hispanics (Mexican-Americans) and Anglos, males and 

females, and those between 18 to 50 years and over 50 years 

of age. 

The significant findings of this study based on 

answers received and measurements taken that correspond 

with other studies noted in this report are: 1) more 

Mexican-American males (p<0.05) smoke than Anglo males and 

more males (p=0.008) smoke than females of either 

Mexican-American or Anglo ethnicity; 2) more 

Mexican-Americans (p=0.001) are obese than Anglos, both 

males and females and in both age groups; 3) more 

Mexican-Americans (p=0.008) have diabetes than Anglos, 4) 

more males (p=0.04) have hypertension than females, 5) more 

Anglos (p_<0.01) both males and females exercise than 

Mexican-Americans, at all ages. 

There were several significant findings from this 

study that differ from that reported by other studies and 

surveys. More Anglos (p=0.002) than Mexican-Americans, 

both males and females in both age groups, had blood 

cholesterol levels greater than 200 mg/dl. More females 

(p 0.005) than their male counterparts of both ethnic 
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groups over 50 years of age had cholesterol levels greater 

than 200 mg/dl. More females (p<.0.012) than males, also 

reported having a history of heart disease in their family. 

This held true for both ethnic groups and age categories. 

When multiple risks were combined, more females 

(p=0.014) of both ethnic groups over 50 had two, three, and 

four risk factors than males of the same age. A greater 

number of Mexican-American females (p<0.01) were found to 

have three and four risk factors than Anglo females of the 

same age and males from both ethnic groups. 

When the combination of elevated blood 

cholesterol, hypertension, and smoking (the identified 

major risk factors for CVD) were assessed, more Anglos 

Cp=0.Oil) had these three risks than Mexican-Americans. 

More females (p=0.034) of both ethnic groups had these 

risks, than males (Anglo and Mexican-American) and more 

Anglo females (p=0.004) had these risks than 

Mexican-American females. 

Analysis of a second combination, lack of 

exercise, obesity, and smoking showed that more 

Mexican-Americans (p<0.005) had two of these risks than 

Anglos and more Mexican-American females (p<0.025) had two 

and three of these risks as compared to Anglo females. 
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Conclusions 

The following conclusions were drawn based on the 

results of this study. 

The comparison of Mexican-Americans and Anglos 

from the same areas of Arizona showed that Mexican-American 

males smoke more than Anglos and that Mexican-Americans, 

males and females, are more obese (>120% of IBW), and lack 

leisure time exercise at a beneficial cardiovascular level. 

This verifies the findings by Christensen et al. (38) and 

Stern et al. (41) in Texas, Marcus and Craine (40) in New 

Mexico, and Ragland and Brand (21) in California. These 

three risks were found to be the major risk factors for CVD 

in Mexican-Americans in the HEARTLIFE study. When this 

combination of risk factors was compared in the two ethnic 

groups, 821 of Mexican-Americans compared to 68% of the 

Anglos did have these three risks; however, two of these 

risks, lack of exercise and obesity, are secondary contri

buting factors not primary risk factors for developing CHD. 

Although the Mexican-Americans in the HEARTLIFE 

study had a higher prevalence for obesity and diabetes than 

the Anglos, it is not known whether these differences are 

primarily due to sociocultural or genetic factors. With 

respect to genetic factors, the Hispanic Mexican-American 

population has been estimated to have a 30% to 40% Native 

American contribution to its gene pool (39,70). Since 

Native Americans have been thought to have a genetic 
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predisposition to diabetes, and perhaps also to obesity, 

this may be the genetic explanation for more 

Mexican-Americans being obese and having diabetes. Stern 

and co-workers found elevated rates of both obesity and 

diabetes among Mexican-Americans in Laredo, Texas (39). 

However, data from the San Antoijio Heart study (41) 

indicated that obesity alone cannot account for the high 

prevalence rate of diabetes among Mexican-Americans. In 

the HEARTLIFE study only a small percent (101) of the 

participants had diabetes and of these 8% were 

Mexican-American (n=ll). 

Of the Mexican-Americans in the HEARTLIFE study, 

31% (n=80) were obese (>120% of ideal body weight). 

Culturally being overweight is looked upon by Mexican-

Americans as perferred or acceptable. There has been 

observed a definite skepticism about the desirability of 

weight loss among Mexican-Americans (41). One reason may 

be the lack of information due to low Mexican-American 

participation in community or public health programs which 

provide education on the prevention of CVD and diabetes 

(68). 

Whether due to culture, socioeconomics, or 

genetics; the findings on Mexican-Americans being 

overweight, having higher prevalence of diabetes, and not 

exercising are consistent in studies across the 

southwestern states. 
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Slightly over half of the study's participants 

(50.41) had elevated cholesterol levels at moderate high 

risk levels. The present national average is 481 (5). The 

significant differences were in Anglos (males and females) 

having higher cholesterol levels than Mexican-Americans 

(males and females). Also, more females of both ethnic 

groups had high blood cholesterol levels and a greater 

number of total risk factors (combination of primary and 

secondary) than males. 

In the HEARTLIFE study a greater percent of Anglos 

(52.4%) had blood cholesterol levels greater than 200 mg/dl 

when compared to 40.5% of Mexican-Americans. Too few 

studies have compared blood cholesterol levels in these two 

groups. It had been theorized that because of low 

socioeconomic status, lower levels of education, and 

cultural beliefs Mexican-Americans would have a higher 

prevalence for this particular CVD risk. Friis and 

co-worker (40) in Orange County, California and Christensen 

and co-workers in Houston, Texas, (38) both found that 

Mexican-American males had the highest overall blood 

cholesterol means at all ages and Hispanic females had the 

lowest at all ages. Stern, et al. (65) also found this to 

be true among Mexican-American males but only until the age 

of 55 when Anglo females had the highest blood choles

terol and Mexican-American females the next highest blood 
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cholesterol levels. These findings coincide with the 

results of this study (Table 1). 

More females (76.81), both Mexican-American and 

Anglo over 50 years of age, were found to have blood 

cholesterol levels greater than 200 mg/dl than males 

(61.7%) of the same age. Anglo females exceeded 

Mexican-American females 791 to 65.81 respectively in the 

over 50 age groups with blood cholesterol levels greater 

than 200 mg/dl. When this was narrowed to greater than 240 

mg/dl, 49.5% of the Anglo females were at high risk 

compared to 34.2% of Mexican-American females. 

The male gender has been determined to be a risk 

factor for CVD. This may hold true only at the younger age 

(<50 years) for cholesterol. The majority of females do 

have lower cholesterol levels until approximately 50 years 

of age, or post-menopause, when blood cholesterol levels 

rise sharply. The NIH, Framingham 17th examination, and 

NHEFS (28,29) which consisted mainly of Anglos, also found 

older females to have higher blood cholesterol levels than 

males. Though this has been found in many studies, little 

education has been forth-coming to alert females of the 

change in their risk for CVD due to elevated blood 

cholesterol levels post-menopause. However, mortality 

rates due to CHD for females have remained much less for 

females than males. 
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When all risk factors were analyzed it was also 

found that more females over 50 years of age in both ethnic 

groups had two, three and four risk factors for CVD than 

Mexican-American and Anglo males of the same age. Where 

multiple risks were assessed among females, more Mexican-

American females had three and four risks than Anglo 

females. This statistical analysis was of a combination of 

all seven risk factors, primary and secondary. Some risks 

such as smoking, hypertension, elevated blood cholesterol 

and genetic tendency are more severe than obesity, 

diabetes, and lack of exercise. Each time a person 

increases the total number of their risk factors their 

chance for developing heart disease increases substantially 

(32). Females over 50, then may be at higher risk for 

heart disease than males of this same age, or so it 

would seem based on these findings. However, the death 

rates due to heart disease are not consistent with these 

findings (72). In 1984, the death rate for Anglo males 

between the ages of 35 to 55 years due to heart disease 

was 285 per 100,000 and for Anglo females of same age, 77 

per 100,000 population (72). When ages 55 to 75 years 

were compared, deaths due to heart disease for Anglo 

males were 2188 per 100,000 versus Anglo females at only 

968 deaths per 100,000 population. These statistics show 

44% more deaths due to heart disease for males than 

females over 50 years of age. The explanation for these 
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facts still lie in further research on the relationships of 

CVD risk factors to mortality and the gender 

preferentialism. Due to the lack of uniformity in noting 

Hispanic ethnicity, national mortality statistics for 

Hispanics (Mexican-Americans) cannot be compiled from 

existing data. 

Results from this study suggest that the 

Mexican-American participants of the HEARTLIFE study were 

at lower risk for developing CHD than their Anglo 

counterparts. Of the three major factors proven to 

contribute strongly to the development of CHD (elevated 

blood cholesterol levels, hypertension, and smoking) 

Mexican-Americans had lower total blood cholesterol levels 

(40.51), very low incidence of hypertension (81), and few 

Mexican-American females smoked (14%) . Mexican-American 

males were found to smoke at a higher rate (28%) than 

Anglos, males and females. Mexican-Americans did have 

higher incidences of obesity and lack of leisure time 

exercise than Anglos; however, these risk factors have not 

been scientifically proven to directly affect CHD. 

Recommendations 

The National Heart, Lung, and Blood Institute 

(NHLBI), through their National Institute of Health 

surveys, have determined that approximately 25% of adult 

Americans are significantly at risk and warrant intensive 

intervention for the prevention of heart disease. The 
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National Cholesterol Education Program was instituted to 

increase the general public's knowledge about cholesterol 

as a major risk factor for CVD. This was an important step 

to promote national reduction in heart disease. However, 

from the results of this study and other Southwestern 

studies, it has been identified that risk factors can and 

do differ among ethnic groups. These differences need to 

be addressed in our modes of public health education. It 

is unlikely that a general national education program will 

meet the needs or reach the minority populations and bring 

about the necessary changes in their lives to decrease the 

risks for heart disease. Minority populations make up a 

substantial part of the U.S. population and are rapidly 

increasing. 

Education on the prevention of heart disease 

should be designed and provided for each specific minority 

group within the United States. Persons from within 

the minority groups need to be recruited and trained as 

peer educators to bring new concepts of prevention and 

awareness of the risk factors of CVD to their own ethnic 

populations. Research has shown that Hispanics and Blacks 

are low participants in health programs. Innovative ways 

of reaching them in their own neighborhoods or where they 

work must be developed. Health promotion in a minority 

population requires an appreciation of preexisting 

lifestyles and knowledge of methods needed to help minority 
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persons maintain culturally important habits while 

encouraging the elimination of behaviors that have been 

shown to deteriorate their health and jeopardize their 

well-being. 

Many Mexican-Americans hold a fatalistic belief 

about their lives and health. Education especially by 

their peers, may help them to see that they can control 

many factors contributing to their health. The benefits 

from not smoking, exercise, and weight control (low fat 

diet) need to be emphasized among Mexican-Americans. The 

HEARTLIFE Program has allocated efforts and funds to reach 

more Mexican-Americans in Pima County, Arizona, by 

providing Mexican-American staff, Spanish forms and 

educational materials, and Spanish public service 

announcements. However, the number of Mexican-Americans 

participating in the HEARTLIFE study was only 161 of the 

total participants. More effort should go into finding 

methods to reach this ethnic group. 

This study has shown a need for more specific 

studies that deal with Mexican-Americans and CVD to 

validate, conclusively, the major risk factors for CVD 

among this minority population. 

Revision in methods of collecting vital statistics 

is needed at national and state levels to include all 

minority groups, not only Blacks. Methods need to be 

uniform for all states and nationally. This would enable 
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identification of health problems and track increases or 

declines in mortality and morbidity rates. 

Many females have a false sense of security about 

heart disease as a result of the present information that 

stresses heart disease as a disease mainly of males. 

Education needs to emphasize that women also may need to 

incorporate preventive lifestyle habits into their lives so 

that when they reach the age of menopause, they can 

continue with a lower risk for heart disease. Eating and 

activity habits are difficult to begin or change after 

fifty years of age, if previous preventive measures have 

not been part of one's lifestyle. Cholesterol screening 

programs should target women between 50 to 60 years of age 

as well as younger men. 

A longitudinal study on post-menopausal women 

might provide information presently lacking on the effects 

of the biological gender differences apparent in CVD after 

50 years of age. 

With CVD still the number one cause of deaths 

due to disease in the U.S., efforts must continue in 

research and public health programs for all segments of the 

United States population. 
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APPENDIX A 

Screening Sites Locations Participants 

1. Adobe Lock § Safe 7306 E. Speedway 30 
2. Ajo Recreation A'jo, Arizona 52 

Center 
A'jo, Arizona 

3. Bosa International 3219 N. First Ave 11 
4. Coca Cola 3939 N. Romero 74 
5. Coronado Hall University of Arizona 75 
6. Cushing Street 343 S. Meyer Ave 8 

Restaurant 
7. Dandy Dime Newspaper 4574 E. Broadway 17 
8. Delectables 533 N. Fourth Ave. 39 
9. Desert Shore Mobile 1067 W. Miracle Mile 41 

Home Park 
10. El Rio Neighborhood 1390 W. Speedway 79 

Center 
1390 W. Speedway 

11. El Rio Santa Cruz 839 W. Congress 45 
Health Clinic 

839 W. Congress 

12. Far Horizon's 5000 E. Grant 139 
Mobile Home Park 

13. Far Horizon's 555 N. Pantano 188 
Trailer Village 

14. Gordo's Mexicateria 6940 E. Broadway 23 
15. Hackenberg § Sons 4333 E. Speedway 16 

Piano 
16. Headstart 2400 W. Drexel 30 
17. Hotel Park Tucson 5151 E. Grant Rd. 35 
18. Ideal Baptist Church 2130 S. Dodge 24 
19. International House University of Arizona 31 
20. Kino Hospital 2800 W. Ajo 102 
21. La Parilla Suiza 5602 E. Speedway 27 
22. Lohse YMCA 516 N. 5th Ave. 52 
23. Maricopa Hall University of Arizona 24 
24. Merry Maids 7000 E. Tanque Verde 19 

Cleaning Service 
25. Oxford Homes 3003 N. Alvernon 17 
26. Papago Hall University of Arizona 41 
27. Pueblo Gardens 3520 S. Plumer 35 
28. Quincey Douglas 1100 E. Silverlake 37 
29. Reid Park 900 S. Randolph Way 72 

Fitness Clinic 
30. St. Nickolas 349 W. 31st St. 21 

Indian Center 
31. Sanprese Apartments 1259 N. Tracy 26 
32. South Side 1 N. Freeway 37 

Lions Club 
1 N. Freeway 

33. Sun Valley Bakery 810 E. 47th St. 17 



Screening Sites Locations 

1 1 1  

Participants 

34. Sunrise Silkscreen 1126 E. 6th St. 21 
35. Theresa Lee 332 S. Freeway 21 

Health Clinic 
Freeway 

36. Tops Club 6174 E. Seneca 35 
37. Tucson School 3732 E. Hampton 29 

District 
38. United Fire Safety 335 N. 4th Ave. 15 
39. Weight Watchers 4444 E. Grant 29 
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APPENDIX I! 

HEARTLJFE 

. . . tha beat that counts. 

I DENT IF I CAT I ON NO,_ 

LAST NAME 

DATE 

FIRST. NAME PHONE 

DATE OF BIRTH 

ADDRESS_ 

RACE I 

AGE 

CITY STATE 

WHITE 
BLACK 

.HISPANIC 
NATIVE AMERICAN 

ASIAN 

ZIP 

OTHER 

ANNUAL GROSS INCOMEI 
LESS THAN $5,000 
$5,001 - $8,000 
$8,001 - $13,000 

NUMBER IN HOUSEHOLD ' 

_$13,001- $18,000 
GREATER THAN $18,000 

/. PRIMARY HEALTH CARE PROVIDER PRIVATE FLD. 
NE I GHDORHOOD IIEALTH CENTER • IIMO 

_KINO 
OTHER 

_AI ICCCS 
NONE 

8. 

fJ. 

.10 

! L. 

12. 

HAVE YOU'OR ANYONE IN YOUR'FAMILY EVER HAD A HEART' ATTACK OR STROKE BEFORE 
AGE. GO? SELF : _FAMILY . 

SELF Do YOU OR ANYONE IN YOUR FAMILY HAVE DIABETES? 
TO YOU SMOKE? HOW MUCH PER DAY? 
Do YOU DRINK ALCOHOL?_ 
[)o YOU EXERCISE! ' 

FAMILY 
TYPE 

_NONE 
DAILY 

How MUCH PER WEEK? 
_2 - 3 DAYS/WEEK 
'I - 5 DAYS/WEEK 

OCCASIONALLY 

TYPE OF EXERCISE 

13, MEDICATION/VITAMINS/MINERALS PRESENTLY TAKING 

Ml. I  IT. WT,_ IDEAL BODY WEIGHT . 1 
15. ANTHROPOMETRICS; . 

MALE SUBSCAPULAR AVERAGE 
THIGH AVERAGE : * 

FEMALE SUPRA ILIAC ' AVERAGE 
TRICEPS AVERAGE * 

IB. BLOOD PRESSURE MM, 
17. RIKK.FSTFROL mg./DL. 
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APPENDIX. C (Spanish Translation) 

HEAriTLIFE 

.111* h• a 1 Ilia) coiiiiIi. 

1 . 

2 .  

3. 

1. 

i n .  
11. 

1 2 ,  

1 3 .  

N u m e r o  d e  1  d e n t  1 f 1 c a c 1 o n _  

N o m b r e  

F e c h a  

"Tpfel lido inrrero 
D o m i  c i 1 1 o  

F e c h a  d e  N a c i m i e n t o  

R a z a :  0 1 a n c o  
O t r o  

Ciudad 
E d a d  

Estado lodigo postal 
T e l f i f o n o  

N e g r o  H i  s p a n o  I  n d i  o  A m e r i  c a n o  A s i  a t i  c o _  

N u m e r o  d e  p e r s o n a s  e n  s u  h o g a r  
$ 1 3 , 0 0 1  -  $ 1 8 , 0 0 0  "  
$ M a s  d e  $ 1 0 , 0 0 0  

I n g r e s o  a n u a l :  
M e n o s  d e  $ 5 , 0 0 0  
$ 5 , 0 0 1  -  $ 8 , 0 0 0  
$ 8 , 0 0 1  -  $ 1 3 , 0 0 0  

A t e n c l o n  m e d i c o  p r i m a r i a  p o r :  D o c t o r  p r i v a d o  K i n o  A I I C C C S  

C e n t r o  d e  S a l u d  d e l  V e c l n d a r l o  H M O  O t r o  N i n g u n o  

i H a  s u f r i d o  u s t e d  o  a l g t i n  m i e m b r o  d e  s u  f a r a i l i a  d e  u n  a t a q u e  a l  

c o r a z o n  o  u n a  e m b o l i a  a n t e s  d e  l o s  6 0  a n o s ?  U s t e d  F  a m  i l i a  

i S u f r e  u s t e d  o  a l g u i e n  e n  s u  f a m l l l a  d e  d i a b e t e s ?  

U s t e d  F a m i l i a _ j  

T  i  p  o  iFuma? 
i O e b e  a l c o h o l ?  

i H a c e  e j e r c l c i o ?  

O c a s i o n a l m e n t e  

, _ j P o r  d i a  c u a n t o ?  

_ j P o r  s e m a n a  c u a n t o 7  

N i n g u n o  2 - 3  d i a s  a  l a  s e m a n a  

D i  a r i  a m e n t e '  4 - 5  d i a s  p o r  s e m a n a  

i Q u e  t l p o  d e  e j e r c l c i o ?  

i C u a l e s  m e d l d n a s ,  v i t a m i n a s ,  m i n e r a l e s ,  t o i n a  u d .  e n  e s t o s  

m o m e n t o s ?  

1 1 .  

11;. 

1 6 .  

1 7 .  

i n .  

E s t a t u r a  

A n t h r o p o m e t r l  a :  

l l o m b r e :  S o b e s c a p u l  a r _  

Musio_ 

M u j e r :  C i n t u r a _  

T r 1 c e p s  

P r e s l o n  s a n g u l n e a  

C o l e s t e r o l  

G 1 u c o s a  

P e s o  P e s o  a p r o p i a d o  

P r o m e d i o  

P r o m e d i  o  

P r o m e d i  o  

P r o m e d i  o  

_MH 
_ M G / D L  

M G / f l l  



APPENDIX D 

PIMA COUNTY HEALTH DEPARTMENT 
I JO West Congress Street 

Tucson,. Arizona 85701-1317 

P1.THICIA A. NOLAN, M.O. 
OWECTOH 

A.- a R E-E. M E- N X 

I understand that Heartlife Screening Is being given as a guideline for me 

in looking at the health risks In 07 life style that affect heart disease. 

I also kaotr that It only provides estimates of risk and is not meant to 

diagnose .illness or replace a health check by a physician. 

I understand that any information X give will be held in confidence. I 

knew that the Arizona Department of Health Services and Flma County Health 

Department will use statistical Information from all the forms only to 

compile reports. 

I give my consent to have my blood pressure, my serum cholesterol, my blood 

glucose, and my height, weight, and percent of body fat measured. 

I understand that the results of the screening will be mailed to me at a 

later date with appropriate referral if needed. 

I understand that t am free to drop out of any part of the Heartlife 

Screening at any time. 

SIGNATURE DATE 



PATRICIA A. NOLAN. M.D. 
DIMEClOn 

APPENDIX E • (Span Isli Tirana la t Ion) 

PIMA COUNTY HEALTH DEPARTMENT 
150 Weil Congrsn Slreel 

Tucson, Arizona 8570I-IJI7 

CONTHATO 

Entlendo que el examen IIEARTLIFE SCREENING, ae me reallza coma una gula 

para examlnar ml estilo de vlda," y cuales actlvldades afectan ml salud 

y pueden causarme problemas del corazon. 

Entlendo que solo me ofreceran lnCorrnacloni el proposlto no es 

dlagnostlcar enfermedades nl reemplazar un examen medico. 

Entlendo que la lnformaclon obtenlda sera confIdenclal. Acepto que la 

lnformaclon numerics y los datos estadtstlcos aean usadoe . por el 

Departamento de Salud de Arizona y el Departamento de Salud del Condado 

Pima, para preparar lnformes oflclales. 

Doy ml autorlzaclon para que se me tome la preslon aanqulnea, el peso, 

examen de colesterol, glucoaa, estatura y el porcentaje de gordura en 

el cuerpo. 

Entlendo que loa resultados del examen se me envlaran por correo en una 

fecha posterior y se me dar£ las recomendaclones necesarlas. 

Entlendo que puedo retlrarme del programa HEARTLIFE SCREENING en 

cualquler momento que qulera. 

PIRHA PECIIA 

CND 5/87 
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