
NUTRITIONAL HEAL TIl RISKS 

IN RURAL ELDERLY 

By 

GWENDOLYN A UMBACH 

Bachelor of Science 

Miami University 

Oxford, Ohio 

1992 

Submitted to the Faculty of the 
Graduate College of the 

Oklahoma State University 
in partial fulfillmeot of 

the requirements for 
the Degree of 

MASTER OF SCIENCE 
May, 1996 



NUTRITIONAL HEALTH RISKS 

IN RURAL ELDERLY 

Dean of the Graduate College 

ii 



ACKNOWLEDGMENTS 

I would like to express my sincere appreciation to Dr. Bernice Kopel, graduate 

advisor, for her constant encouragement, guidance and wisdom. She has been an 

excellent resource for information and support Without her help, I would never have 

completed this project. Recognition and appreciation are also extended to the members 

of my thesis committee for their valuable assistance: Dr. Lea Ebro and Dr. Katye Perry . 

A special thanks also goes to Shannon Kennedy MS, ROlLO, for helping me to collect 

the data for the study and to those who graciously consented to participate in this study. 

My utmost appreciation and thanks go to my husband and daughter for all of their 

support. Without their encouragement, love and patience, I would never have been able 

to accomplish this goal. I dedicated this thesis to all those who have played such a vital 

role in my academic development. 

iii 



TABLE OF CONTENTS 

Chapter Page 

L NUTRITIONAL HEALTH RISKS IN RURAL ELDERL y ......................................... ...... ......... .... 1 

Introduction ............ ............ .. ........................................................................................... 1 
Purpose and Objectives ..... ..... .. ... .. ............................................................... ... .. ............. 2 
Hypotheses .... ... .......... .. .................................................................................... ... ....... .... 3 
Assumptions and Limitations ....................................................................... .......... ......... 3 
Methods And Procedures ............................................................................................ .... 4 
Data Collection ............................................................................................................ ... 6 
Definition of Terms .............. ........................................................................................... 7 

II REVIEW OF LITERATURE ................................................................................... .. ....... .. ....... 8 

Trends In The Elderly Population ................................................................... ........ ..... .. ... 8 
Rural Communities .................................................................................. ........... .... .. .. .. 10 
Health Care for Rural Elderly ................ .. .... .......................... ................. ......... .. ........ ... . 11 
Demographics of Rural Elderly .... ............................................................. ... .. ............... 11 
History Of The Elderly Nutrition Program ...................................................... .. .............. 12 
National Nutrition Status Studies .................................................................................. 14 
Nutrition Health Studies In Rural Elderly .................................................... ................... 17 
Nutrition Screening Initiative ........................................... .............................................. 18 
Nutrition Education For Elderly .... ................................................ ............... ..... .... .. ....... 22 
Computerized Information ............................................................................................ 23 
Peer Educators .............................................................................................. .. ...... .. .. ... 24 

III METHODS AND PROCEDURES .. ....................................................................................... 25 

Research Design ................ ....................................................... .. .. ..... .. ............. .. .... ..... 25 
Sample and Population ... ............ ... ........ ............... .......... ............... ...... .. .............. ... .. .... 25 
Instrumentation ..................................................... ...................... ...... ... ...................... .. . 26 
Data Collection ................. .. ...... ....................... .. ........................ .... ............. .. ..... .. ... .. .... 27 
Data Analyses ............................ .. ................................... .... .... .... ......................... ...... .. 27 

IV RESULTS AND DISCUSSION ......................................................... .................................... 29 

Demographics .. , ................. .... ....... .... .......... ........................... , .... .............. .......... , ........ 29 
Responses to Nutrition Risk Statements ..................... .................................................. 31 
Mean Nutritional Risk Scores by Personal Variables ............... , ....... .. ..... .. .. ..... .... .. ..... .. . 31 
Nutritional Risk and Gender ........ , ............................................................................. , .. . 40 
Nutrition Risk and Ethnicity .. ............................................................. ..... .. ....... ... ........... 43 
Nutrition Risk and Living Situation ............ ...... : ......................................... .................... 43 
Nutrition Risk and Income ............................................................................................. 43 
Nutrition Risk and Participation Time in EN P .. .. ............. ............ .. ...... ........................... 47 
Sources of Nutrition Information .................... ... ................. ..... ...... .......... ...... ..... ... ........ 49 

iv 



Chapter Page 

Statistical Analyses ....................................................................................................... 49 
Nutritional Risk Statements by Personal Variables ....................... ... ....................... .... ... 51 

V SUMMARY, MAJOR FINDINGS, IMPLICATIONS AND RECOMMENDATIONS ................... 53 

Summary ....................................................................................................................... 53 
Major Findings .............................................................................................................. 55 
Implications ............................................................................ ... .............................. .. ... 55 
Nutrition Education Recommendations for the Elderly .................................. ... ....... .. .. .. 55 
Recommendations for Further Study .............. .............................................................. 56 

REFERENCES .. .............................................................................................. ..... ...... .. 58 

APPENDiXES .... ............................................................. ............... ... .. ........................... 62 

APPENDIX A - QUESTIONNAIRE .............................................................. .. ... 64 

APPENDIX B - 'DETERMINE' YOUR NUTRITIONAL HEALTH 
RISKS QUESTIONNAIRE .................................... ........ .. ....... . 66 

APPENDIX C - WARNING SIGNS OF MALNUTRITION (BACK SIDE 
OF 'DETERMINE' QUESTIONNAIRE ............................. ........ 68 

APPENDIX D - CHI SQUARE FREQUENCY ANALYSES TABLES ......... .. ...... 70 

APPENDIX F -INSTITUTIONAL REVIEW BOARD APPROVAL FORM ........ 101 

iv 



LIST OF TABLES 

Table Page 

I. District 7 Rural Towns with Elderly Nutrition Programs ...... .................... .............................. 5 

II. Number and Percentage of Subjects According to Demographic Variables ................. ...... 31 

I". Frequency and Percent of Responses to Nutrition Risk Statements 
According to Age .................................................................. ............................ .. ...... ... 42 

IV. Frequency and 'Percent of Responses to Nutrition Risk Statements 
According to Gender ............. :: ........................................ .. ... .......... ......................... .. ... 43 

V. Frequency and Percent of Responses to Nutrition Risk Statements 
According to Ethnicity .......................................................... .......... ..... ..................... .... 45 

VI. Frequency and Percent of Responses to Nutrition Risk Statements 
According to Living Situation ....................................... .. ........................................ ... ... 46 

VII. Frequency and Percent of Responses to Nutrition Risk Statements 
According to Income ................................................................... ..... ......................... .. . 47 

VIII. Frequency and Percent of Responses to Nutrition Risk Statements 
According to Participation Time .......... .. ........................................... .. ...... .. ......... ......... 49 

IX. Chi Square Determinations Indicating Associations Between Nutritional Risk 
Statements and Selected Personal Variables .................... ........ ..... .. ............ ..... ....... .. .. 53 

vi 



LIST OF FIGURES 

Figure Page 

1. Map Showing Oklahoma Area Agencies of Aging ......... ... .. ...... ... .... .. ... .. .............. ... ....... ..... ... 5 

2. Frequency and Percentage of 'Yes' and 'No' Responses to Nutritional Risks ........... .. ... .. ..... 33 

3. Mean Nutritional Risk Score According to Age ................................................................. ... 34 

4. Mean Nutritional Risk Score According to Gender .................................................... .. ......... 36 

5. Mean Nutritional Risk Score According to Ethnicity .. .. ......... ................................................ 37 

6. Mean Nutritional Risk Score According to Living Situation ................................................... 38 

7. Mean Nutritional Risk Score According to Income .................................. ........ ... .... ...... .. ...... 39 

8. Mean Nutritional Risk Score According to Participation Time .... ............................... ......... .. 40 

9. Sources of Nutrition Information by Percentage of Use ........................................................ 51 

vii 



CHAPTER I 

NUTRITIONAL HEALTH RISKS IN RURAL ELDERLY 

Introduction 

One in eight individuals is now age 65 or older, and by the year 2030, it will be one in five 

(Schlenker, 1993). Of these individuals age 65 and older, it has been estimated that about one 

quarter of them live in areas that can be defined as rural (Krout, 1986 & Coward and Lee, 1985). 

This particular population is often not utilized in studies due to the large area that must be covered 

in order to obtain an adequate amount of data and also because of the difficulty in reaching these 

individuals. Rural elderly are often hard to reach, sometimes frail and may have incomes below 

the poverty level (Smiciklas-Wright. Lago, Bernardo & Beard, 1990). 

Rural elderly populations need to be assessed for nutrition risks should and equally be 

considered for distribution of funding for elderly health programs. The nutrition health risks are 

often higher for rural elderly due to lower frequency of social opportunities, demographic 

characteristics and accessibi.lity to health care professionals. 

According to the Nutrition Screening Initiative, over 85% of older Americans suffer from 

health risks that could be improved through nutrition intervention (NSI, 1991). These risks could 

be caused by a number of reasons: difficulties in eating or swallowing , low income, adverse drug­

nutrient interactions, alcohol abuse, depression, reduced appetite, functional disabil ities, impaired 

taste and smell and many others (NSI. 1991), 

Elderly individuals living in rural areas often have a lower education level and the majority 

have a lower income than their urban counterparts (Briley, Owens, Gillhav & Sharplin, 1990). 

These two factors have led to rural elderly spending less money on food and having less access 

to nutrition/food assistance programs. Since this population is often u.nder-reported in studies, we 

may see a lack of funding to adequately meet their needs, and a misrepresentation of this 

segment of the population in research. 



The Nutrition Screening Initiative (NSI) was developed in 1989 by The American 

Academy of Family Physicians, The American Dietetic Association and the National Council on 

the Aging . It was designed to help nutrition professionals identify individuals who may require 

nutrition counseling , social or health services, or medical and nutrition intervention which can be 

easily utilized in rural areas. NSI was also designed to help the elderly realize that they may be at 

increased risk for nutrition related problems. Current NSI studies have not reported any data on 

the nutrition risks of rural elderly. This easy to use screening tool will enable us to determine the 

health risks of an under-represented population of at risk individuals. 

Purpose and Objectives 

The purpose of this study was to determine the nutritional health risks of elderly ages 60 

and over living in rural areas of Oklahoma, utilizing the DETERMINE Your Nutrition Health 

Checklist developed for NSI. 

The objectives of this study were as follows: 

1. To assess the nutrition health risks of rural elderly utilizing the "DETERMINE your 

Nutritional Health" instrument. 

2. To determine the association between age and nutrition risk. 

3. To determine the association between gender and nutrition risk. 

4. To determine the association between ethnic background and nutrition risk. 

5. To determine the association between the number of people living in the household 

and nutrition risk. 

6. To determine the association between income and nutritional health risk. 

7. To determine the association of the length of time participating in the Elderly Nutrition 

Program and nutrition risk. 

8. To determine the primary sources of nutrition information utilized by rural elderly. 

9. To make suggestions and recommendations regarding nutrition education for rural 

elderly. 
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Hypotheses 

The following hypotheses were postulated for the research study: 

H1: There will be no significant association between age and nutrition risk. 

H2: There will be no significant association between gender and nutrition risk. 

H3: There will be no significant association between ethnic background and nutrition 

risk. 

H4: There will be no significant association between the number of people living in a 

household and nutrition risk. 

H5: There will be no significant association between income and nutrition risk. 

H6: There will be no significant association between the length of time participating 

in the Elderly Nutrition Program and nutrition risk. 

Assumptions and Limitations 

This study was conducted on the basis of the following underlying assumptions: 

1. Inadequate diets are often found in the rural elderly segment of the population. 

2. Rural elderly individuals will be willing to participate and complete the NSI 

questionnaire. 

3. The surveys will be completed accurately and honestly. 

4. The instrument is reliable and valid. 

5. The instrument does not identify cause of nutritional risk. 

The following limitations were present in this study: 

1. This study was limited to a select population of elderly adults age 60 and over that 

participate in Oklahoma's Area Agency on Aging, District 7. 

2. The questionnaire was used in communities of ~ 5,000 people. 

3. The statements may not be applicable to rural elderly. 
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Methods And Procedures 

In this study, rural elderly who participate in the Elderly Nutrition Program were surveyed 

in the summer of 1995 to determine the nutritional health risks of elder1y ages 60 and over living in 

rural areas of Oklahoma utilizing the "DETERMINE Your Nutrition Health Checklist". 

Research Design 

The research method used in this study was descriptive research. Descriptive research 

describes the state of nature at a point in time. It involves the description, recording, analyses 

and interpretation of current conditions. It allows the establishment of associations among factors 

to be determined (Monsen, 1991). 

The type .of descriptive research used in this study was survey research. Survey 

research is designed to describe and quantify characteristics of a defined population. Surveys are 

useful for establishing associations among variables or factors being studied. Surveys are usually 

used on a representative sample of the population in which a questionnaire or interview is used in 

order to determine the opinions, attitudes, preferences and perceptions of interest to the 

researcher (Monsen, 1991). 

Samp'le and. Population 

The population used in this study was comprised of elderly, age 60 or over, who 

participated in the congregate meal programs in Oklahoma's Area Agency on Aging, District 7 

(Figure 1). District 7 was chosen due to the large number of rural communities and the close 

proximity to the researcher's residence. All 11 sites chosen for this survey had a populatian less 

than 5,000. All those who were willing to participate were included in the study. The study 

population (332) is based on a monthly average of the meals served at each site (Table 1). 
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Data Collection 

Planning .and Development 

The survey instrument was adapted from the "DETERMINE Your Nutrition Health 

Checklist" developed for NSI. The demographic questions were added to determine associations 

between health risks and selected variables. The survey consisted of seven d'emographic 

questions and 10 nutrition risk statements, taken directly from the Determine Your Nutrition Health 

Checklist. The demographic questions were derived from State of Washington survey (1995) . 

The questionnaire was examined by the researcher's committee members for content validity, 

clarity and format. The approved questionnaire and proposal were then sent to the Institutional 

Review Board, Oklahoma State University, for further approval. 

Procedures 

The questionnaires were administered at the 11 different sites by the researcher and 

another trained registered dietitian. The questionnaires were passed out to all interested 

individuals at the nutrition sites. The participants were asked if they would assist in a research 

project that was being done by a graduate student at Oklahoma State University. The participants 

were informed that the data obtained would allow the researcher to determine their nutrition health 

risks so that education programs could be planned to keep them healthy. They were also told that 

their participation would help them realize whether or not they were at ri:sk for nutritional problems. 

Subject results were kept confidential by use of a coding sheet that was passed around for all 

those to sign next to their code number only if they were interested in follow up or if they wished to 

know their nutrition risk score. The administrators of the instrument were available to interpret 

questions throughout the administration process. The surveys were then collected for analyses. 

The surveys were scored according to the scoring values set up by the researchers who deSigned 

the NSI Dummy variables were assigned to the demographic data to allow the data to be used in 
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statistical analyses. All statistical analyses was performed using Statistical Analysis System 

(SAS). 

Definition of Terms 

The following terms were defined for this study following a review of literature 

B..!.!..rnJ- "Senate Select Committee on Aging identified 5 different demographic definitions 

for rural within the federal government "(Special Committee on Aging United States Senate, 

1984). For the purposes of this study rural was defined as a community with a population of 5,000 

or less. 

Risk Factors - "Characteristics that are associated with an increased likelihood of poor 

nutritional status." (Nutrition Screening Initiative, 1991) 

Nutrition Screening - The process of discovering characteristics known to be associated 

with dietary or nutritional problems (Dwyer, White, Ham. & Lipschitz, 1991) 

Nutrition Screening Initiative (NSI) -"A five-year program focusing on nutrition screening 

and intervention in the nation's elderly." (Nutrition Screening Initiative, 1991) 

DETERMINE - A pneumonic device by which to convey basic nutrition information in an 

easily remembered format (disease, eating poorly, tooth loss or mouth pain, economic hardship, 

reduced social contact, multiple medicines, involuntary weight loss or gain , need for assistance 

with self-care, and elder of very advanced age, that is, 80 years or older) (White, Dwyer, Ham, 

Lipschitz, & Wellman, 1992). 

Medicaid - Cooperative federal and slate funding of health care for economically 

disadvantaged individuals and the disabled. Each state legislature sets its own state's eligibility 

standards and policies for health services within broad federal guidelines (Frankie & Owen, 1993) 
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CHAPTER II 

REVIEW OF LITERATURE 

This chapter begins with trends in the elderly population followed by an overview of rural 

communities and their population characteristics. History of the Elderly Nutrition Program, 

nutrition status studies and the Nutrition Screening Initiative are also discussed. Finally, some 

methods to reach elderly individuals for nutrition education completes the chapter. 

Trends In The Elderly Population 

It is projected that the elderly population (age 65 and over) will increase from 12.2 percent 

of the population in 1987 to 24.5 percent of the population by 2030 (U.S. Bureau of the Census: 

Projections of the population of the United States, by age, sex, and race, 1989) The population 

age 85 years and over is projected to grow even more rapidly than the 65-and-over age group. 

Currently the majority of the population is White, approximately 84 percent Blacks; make up 12.4 

percent and other races 3.5 percent. The proportion of Whites is projected to decrease while 

Blacks and other races are projected to increase (U.S. Bureau of the Census: Projections of the 

population of the United States, by age, sex, and race, 1989). Some of the factors responsible for 

the large number of aged persons are improved nutrition, sanitation, public health and medical 

care (Sanstead, 1985). The elderly, age 65 and over in Oklahoma make up 13.5 percent of the 

total population (Oklahoma Alliance on Aging, 1995), whereas 32.3 percent of all of Oklahoma 

residents live in rural areas (Oklahoma Department of Commerce, 1990). Currently, the elderly 

account for 36 percent of health care costs and 30 percent of all hospital stays (Statistical abstract 

of the U.S. : 1991, 111th ed. Washington DC: U.S. Bureau of the Census; 1991) while only 

accounting for 12.2 percent of the population. This means that by 2030, the elderly population is 

expected to nearly double its current size (U. S. Bureau of the Census: Projections of the 

population of the United States, by age, sex, and race, 1989). The aging population itself 
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presents a challenge to many aspects of our society, from nutrition and health care , to living 

arrangements, income levels and health care costs. 

According the Surgeon Generals Report on Nutrition and Health, a person's choice of diet 

can influence their long term health (Healthy People 2000: National Health Promotion and 

Disease Prevention Objectives. Washington, DC : U.S. Department.af Health and Human 

Services, 1990). The Surgeon General, the National Research Council, the Center for Disease 

Control, and the Institute of Medicine have agreed that preventive nutrition intervention can 

reduce the risk of diet related chronic diseases. Health care workers are currently challenged and 

will continue to be challenged to promote independent living and good health for as long as 

possible in the aging population. This must be done in order to help curb rising health care costs. 

Nutrition needs also change as one ages as can be seen in the changes in 

Recommended Dietary Allowances (RDA's) throughout the life span from birth through adulthood 

(Food and Nutrition Board: Recommended Dietary Allowances, 10th edition, National Academy of 

Sciences, 1989). The RDA's have been used as a tool for evaluating whether or not a diet is 

adequate in vitamins and minerals. The Recommendations for elderly individuals, as yet, have 

not been defined. This is due to a lack of research done specifically on these age groups: 

therefore the RDA's have been extrapolated from those of younger adults (Food and Nutrition 

Board: Recommended Dietary Allowances, 10th edition, National Academy of Sciences, 1989). 

Further research is needed in order to properly treat, evaluate and counsel these individuals 

toward better and more prolonged health. 

The elderly population currently accounts for just over one third of current health care 

costs while making up only 12 percent of the population. It can be expected that the cost of health 

care will continue to increase as new technologies become available and methods of sustaining 

life for longer periods of time become more widely available. Early detection of nutrition related 

problems and appropriate treatment, nutrition programs and availability of nutritionally adequate 

diets will be useful in preventing increased morbidity for many diseases and perhaps help to 

control the rampant rise in medical costs. 
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Rural Communities 

There are many differences between rural living and urban living. "All too often, rural 

areas have been forced to 'take care of their own' while urban areas have the benefit of 

Government-sponsored and private programs to help the elderly."(Special Committee on Aging 

United States Senate, 1984). To start, one must understand what it is that constitutes rural, then 

the demographics of a rural population can be seen. 

Definition Qf B.ural 

According to the United States Senate Committee statements, rural could be defined as a 

population ranging from 1 to 50,000. Different facets of the federal government have completely 

different opinions of what a rural community is: 

The Administration on Aging, and the Urban Mass Transportation 

Administration (ACTION) defines rural as "any community with 2,500 persons or less". 

The Rural Highway Public Transportation Administration defines rural as a 

population of 5,000 or less. 

The Farmers Home Administration and the Legal Services Corporation 

define rural as communities with 20,000 or fewer residents. 

The Department of Housing and Urban Development classifies rural as any 

area outside the SMSA (standard metropOlitan statistical area). 

The Social and Rehabilitation Service and several agencies under the U.S. 

Department of Agriculture define rural as areas with 50,000 residents or less (SpeCial 

Committee on Aging United States Senate, 1984). 

It is clear that according to the Federal standards, rural has not been agreeably defined. 

Therefore, it is difficult to determine how Government programs apply to the 'rural ' elderly . 

Several studies have shown demographic trends in rural areas, and how the researchers defined 

a rural area was at their discretion. For purposes of this study, rural was defined as a community 

with a population of ~ 5,000 people. It was defined as this size in order to include a large enough 
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sample size yet the communities still had rural characteristics, i.e. limited shopping, limited social 

opportunities, and a large farming population. 

Health Care for Rural Elderly 

There are several demographic variables to consider when studying the rural elderly . 

First, is the lack of accessibility to quality health care. Second, determining who indeed are the 

rural elderly, third, determining what type of living arrangements they have, and last but not least, 

determining what the poverty rate is among the rural elderly? 

People living in rural areas have less access to quality health care services. Over 56 

percent of the 49 million citizens who live in medically under served areas live in rural America 

(Special Committee on Aging United States Senate, 1984). Rural areas not only have a lack of 

medical facilities. They have a lack of medical professionals, especially physicians. Not only is 

there a lack of availability but studies show that elders in rural communities have a higher rate of 

Medicare hospital discharges per 1,000 enrollees than their urban counterparts (US. Senate, 

Special Committee on Aging , 1992). 

Demographics of Rural Elderly 

We often think of rural elderly as people "whiling away their remaining years in 

the rocker on the expansive two-sided porch of their immaculately painted white farmhouse, 

surrounded by their land and their grandchildren, and their futures protected by the prosperity that 

they accumulated from their years of hard labor" (Coware & Lee, 1985; p. 15). However, on 

average, the income in rural communities is lower than that of their urban counterpart (Kaiser, 

1991). Rural elders typically have lower education levels (U.S. Senate, Special Committee on 

Aging, 1992). A large percentage of rural elders occupy a disproportionate share of the nation's 

substandard and dilapidated housing (Clark, 1992). There is a lack of public transportation which 

requires the rural elderly to rely on private vehicles for transportation (Rosenbloom, 1988). 

Studies indicate a significantly higher percentage of "heavy drinkers among the rural elderly 

compared to their urban counterparts (Bainton, 1981 ; p. 55-76) 
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Research has demonstrated that compared to never-married people, married persons are 

happier, more satisfied with their lives, and in better mental and physical health (Reiss & Lee, 

1988). Household composition has been shown to exert an important and pervasive influence on 

the quality of life of older persons (Coward, Bull, Kukulka & Galliher, 1994). In all elderly 

categories, 65-74, 75-84 and 85+ years, rural individuals were more likely to still be living with a 

spouse. 

It is expected that as one ages and therefore retires from the work force, their income 

level would drop. However, it is not known by how much or who is hit the hardest. A higher 

percentage of non-metropolitan elders, aged 65-74 and 75 to 84 are poorer (using the census 

definition), than are elders of similar ages from non-central-city areas (Coward, Bull, Kukulka & 

Galliher, 1994). There are many characteristics that separate the rural elderly from their urban 

counterparts. This is why there is such a need come to a consensus on the definition of rural so 

that more research can be done that focuses directly on these individuals. 

History Of The Elderly Nutrition Program 

Concern of the elderly's nutrition needs first began to be noticed in detail in the late 

1960's. Senator George McGovern declared "They form the most uniformly malnourished 

segment of our population" (U.S. Senate, Part 14, Nutrition and the Aged, 1971; p. 1). In 1969, 

the White House Conference on Food, Nutrition and Health recommended that congregate meals 

with accompanying nutrition education programs be provided for the elderly (Administration on 

Aging, U.S. Department of Health, Education and Welfare, 1973) On June 6, 1972, the 

appropriation for the Elderly Nutrition Program was published in the Federal Register (Federal 

Register, 1972). The program was authorized by Title VII of the Older Americans Act in order to 

meet the food and nutrition needs of the growing number of older Americans (Balsam. Bottum and 

Rogers, 1992). The Elderly Nutrition Program is known today as the Congregate Meals Program 

or Title III-C. Title 111-8, Social Services Fund, is used to provide transportation to congregate 

meal sites. 
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Initial funding for the Elderly Nutrition Program (ENP) was $100 million. These funds 

were distributed throughout the 50 states, the District of Columbia, and various Trust Territories to 

be used to fund Elderly Nutrition Programs within their states that concentrated on serving the 25 

percent of elderly with incomes below the poverty level (Federal Register, 1972). In Fiscal Year 

1978, the Federal appropriation for the Program amounted to $250 million (U .S. Department of 

Health and Human Services, 1979). 

Purpose Qf the Elderly Nutrjtion Program 

The purpose of the program is to provide older Americans, particularly those with low 

incomes, with low-cost, nutritionally sound meals served in strategically located centers where 

they can obtain other social and rehabilitative services (Federal Register, 1972). Eligibility 

requirements are for persons: (1) who are age 60 or over; (2) cannot afford to eat adequately; (3) 

lack the skills and/or knowledge to select and prepare nourishing and well-balanced meals; (4) 

have limited mobility which may impair their capacity to shop and cook for themselves; or (5) have 

feelings of rejection and loneliness which obliterate the incentive necessary to prepare and eat a 

meal alone. The spouses of such individuals, regardless of age, are also considered eligible 

(Federal Register, 1972). 

Nutrition projects are also encouraged to provide supportive services that may not 

otherwise be available to participants. Federal regulations define these programs as shopping 

assistance, recreation, transportation , escort services, nutrition education , counseling and 

information and referral to outside agencies (U.S. Department of Health and Human Services , 

1979). 

Studies on the Efficacy Qf the ENP 

Results of a study performed by Pluckebaum and Chavez (1994) determined that the 

ENP was indeed providing a large portion of the participant's nourishment. The mean nutrient 

intakes, aside from energy and magneSium by men, exceeded the recommended one-third of the 

ROAs, and contributed 42-73 percent of most nutrients to the daily intake despite the fact that the 

majority of the recipients refused one or more of the meal components. A study done by the U.S. 
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Department of Health and Human Services (DHHS) (1979) agreed with the findings of 

Pluckenbaum and Chavez. DHHS findings showed that participants ate better than did non­

participants. This difference was seen primarily on the days when the participants ate at the site. 

The Elderly Nutrition Program has been and continues to be a positive nutritional 

influence in the lives of participating elderly. Study results of Peterson and Maiden (1991) showed 

that there was a direct correlation between a person's awareness and use of nutrition programs. 

Yet, those with the greatest needs and fewest resources were the least cognizant of the 

programs. An effort needs to be made to reach those at greatest nutrition risk. 

National Nutrition Status Studies 

As of yet, none of the National Nutrition Status Studies have looked at a comparison of 

urban nutrition status verses rural nutrition status for any of the age groups. 

Ten ~ Nutrition Survey 

In 1967, a Congressional mandate was set forth that information concerning the nation's 

problems of serious hunger and malnutrition be obtained within six months of the mandate. The 

Secretary of the Department of Health , Education, and Welfare designated the Nutrition Program. 

National Center for Chronic Diseases, Bureau of Disease Prevention and Environmental Control, 

Public Health Service, to carry out a National Nutrition Survey (Ten State Nutrition Survey. 1968-

70). The sampling procedure was designed to select low-income families on the basis of their 

geographic location. 

The committee felt that it was unrealistic to survey thousands of areas spread randomly 

throughout the country. Ten states were judgmentally selected to provide a population 

representative of the target groups. These states were assumed to have a large number of 

poverty families and a high prevalence of malnutrition and associated problems (Ten State 

Nutrition Survey, 1968-70). The states included were Texas, Louisiana, Kentucky. Michigan, New 

York (including a separate survey of New York City). Massachusetts. Washington, California, 

West Virginia and South Carolina. 
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The Ten State Survey included clinical assessment, anthropometric measurements (Le. 

Body Mass Index and tricep skinfold), biochemical measurements and dietary assessment. A 

total of 23,846 families were interviewed which included a total of 86,352 persons, and 10.4 

percent of those surveyed were over the age of 59 (Ten State Nutrition Survey, 1968-70) The 

age groups were classified in ranges from younger than six to older than 59 years of age. 

The Survey results showed that a Significant number of the impoverished subjects 

interviewed were malnourished and at risk of developing nutrition related problems. It also 

showed that income was positively correlated with an increase in malnutrition and those in the 60 

and over age group had diets low in protein, thiamin, iron and vitamin C (Hollingsworth and Hart, 

1991 ). 

National ~ and. Nutrition Examination Surveys 

The National Health and Nutrition Examination Survey (NHANES) program was 

undertaken by the National Center for Health Statistics and the Centers for Disease Control in 

response to a directive from the Secretary of the Department of Health, Education, and Welfare to 

establish a continuing National Nutrition Surveillance System. NHANES I was deSigned to permit 

analytic studies on the health and nutrition information that was collected from each participant 

with a special emphasis on dental health, skin problems, eye conditions and nutritional status of 

the population 1-74 years of age. This study was conducted from 1971-1974. A little over 27,000 

individuals were interviewed, of which nine percent were age 60 and over. The measures taken 

were: (1) dietary interviews; (2) body measurements; (3) biochemical tests. 

The findings from all respondents in NHANES I showed that fat made up 37 percent of 

the calories consumed and that the majority of that fat was coming from meat, dairy products and 

sweets. These foods, due to their high saturated fat content have also been shown to contribute 

to the incidence of heart disease. The results of NHANES I confirmed results found in the Ten 

State Study that there was a low iron intake among the elderly. Low income, VVhite elderly , age 

60 and over had more prevalence of low intakes of vitamin C (U.S. Department of Health, 

Ed ucation and Welfare, 1974) Most age groups regardless of race and income level. had mean 
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calcium, vitamin A, and vitamin C intakes that either approached 90 to 100 percent of the RDA or 

exceeded it (National Center for Health Statistics, 1971-73). 

NHANES II was conducted from 1976-1980. Data were obtained through 

interviews, 24 hour recall, food frequency questionnaires, questions relating to eating habits, 

nutrition related practices, anthropomentric measures, biochemical assessment and physical and 

dental exams. It included individuals who ranged in age from six months to 74 years. 

Approximately 25,000 people were interviewed, 33 percent were age 50-74. 

NHANES II showed that mean caloric intake of both White and Black men ages 

50-59 was significantly higher than that of men ages 60-69 and 70-74. The decline was typically 

due to a decline in the nutrient intakes. Intake of 12 of the 16 nutrients studied for the age group 

70-74 as compared to 60-69 year old White males tended to decline Significantly. Similar findings 

occurred in females. Those 50-59 years of age had higher caloric intakes than either the 60-69 or 

70-74 age group, although a reverse trend was seen in the consumption of vitamin A and vitamin 

C. The women between ages 70-74 had lower intakes of calories than did the 50-59 or the 60-69 

year aIds. Mean caloric intakes in the Black subjects were lower than those of the White subjects 

for each age group (National Center for Health Statistics, 1982-84). The mean intakes of iron for 

men and women of similar ages who were at or above the poverty level were 13.6 mg and 9.6 mg 

respectively. The median intake of calcium for all subjects over the age of 55 was below the 

Recommended Dietary Allowance (RDA) of 800 mg. (National Center for Health Statistics, 1982-

84). 

NHANES III was launched in 1988 and finished in 1994. The target population for 

NHANES III study were between the ages of two months and older. It was expanded to cover 

more of the young and all ages of the elderly . NHANES III was designed to have no upper age 

limit. It offered an opportunity to assess the nutritional status and the impact of nutrition status on 

the outcome of major chronic diseases common in old age (HarriS, Woteki, Bliefel and Kleinman, 

1989). NHANES III had two major aims, one of which was to provide data for nutrition monitoring 

purposes, including tracking nutrition-related risk factors and estimating the prevalence of 
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compromised nutritional status. The second aim was to provide information useful for studying 

the relationship between diet, nutritional status and health . In phase I, data on food intake were 

collected from 14,801 individuals (Nutrition Today, 1995). 

It was reported that the mean energy intake for all individuals ages 2 months of age and 

older was 2095 calories with males consistently having higher intakes. Fifty percent of energy 

came from carbohydrates, 15 percent from protein, 34 percent from fat and two percent from 

alcohol. Mean protein intakes for males were between 88 to 92 grams and for females between 

63 to 66 grams. These findings were similar among the different races. Non-Hispanic Blacks 

males tended to eat a higher portion of their calories from fat than their other male counterparts. 

Mean intakes of iron met or exceeded the RDA for all adolescent and adult males but not for most 

female groups (Vital and Health Statistics of the Center for Disease Control and Prevention, 

1994) All data from the NHANES III study have not yet been tabulated, including data of the 

nutrition intake of elderly. NHANES III results should give us a better perspective of the general 

health and nutrition of all ages of our elderly population. 

Nutrition Health Studies In Rural Elderly 

Very few nutritional health studies have been conducted with elderly living in rural areas. 

Yet, this group of elderly is more likely to have incomes below the poverty level, have a larger 

number of health problems and have less accessibility to health services (Smicklas-Wright, Lago, 

Bernardo and Beard, 1990). 

Northern California 

A study conducted by Stevens, Grivetti and McDonald (1992) in northern California 

compared nutrient intakes and non-dietary factors that may influence nutrient intake in urban and 

rural elderly clients in the Title III-C home-delivered meal program. A total of 95 subjects, ages 

60-94 years old participated. Forty seven of the subjects were residing in rural areas. The results 

of their study showed that urban individuals consumed Significantly more energy (calories) than 

did rura l elderly. Mean intakes of vitamin B-6, calcium. copper, magnesium, and zinc were below 
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the RDA. However, there were few differences observed between urban and rural individuals for 

vitamin and mineral intake. No general pattem was seen. Eighty seven percent of the subjects 

would not shop for food alone and 50 percent needed assistance with cooking. Rural elders 

tended to rely on family members, who were not spouses, to help with daily living activities more 

so than urban elderly (Stevens, Grivetti and McDonald, 1992). 

Louisiana 

Another comparison study, between urban and rural, was conducted in Louisiana. The 

subjects were 60 years or older and ate two thirds of their meals at home. The individuals were 

recruited from health clinics. social groups, elderly day care centers, congregate feeding sites as 

well as recommendations from family members and participants. A total of 361 subjects 

participated. The researchers found that rural elderly tended to vary their nutrient intake with the 

seasons of the year (the researchers felt this may reflect the use of vegetable gardens by rural 

subjects). They also found that in general, female subjects consumed Significantly less calories, 

protein and iron than did the male subjects (Hollingsworth and Hart, 1991 ). 

Pennsylvania 

Rawson, Weinberg , Herold and Holtz (1978) conducted a study on rural elderly in three 

counties of southwestern Pennsylvania. Twenty eight subjects, age 60 and over participated. 

Resu lts showed that rural elderly in southwestern Pennsylvania were frequently deficient in 

calories, vitamin A, iron, vitamin C, and calcium. 

Guthrie, Black and Madden, (1972) conducted another study in Pennsylvania on rural 

elderly, ages 60 and over. A total of 109 people participated . Their results reported low intakes of 

iron, protein, calories, riboflavin , and thiamin the study population . Prevalence of under-nutrition is 

evident in the rural elderly, as shown in the three previous studies. It is necessary to further 

assess these individuals to provide the most appropriate services and referrals 
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Nutrition Screening Initiative 

The Nutrition Screening Initiative (NSI), launched in 1989, is a five year program focused 

on promoting routine nutrition screening in health and medical care settings (Finn and Wellman, 

1993). It is a multidisciplinary project of the American Dietetic Association, the American 

Academy of Family Physicians, and the National Council on the Aging (White, Ham, Lipschitz , 

Dwyer and Wellman, 1991). Elderly Americans are the initial targeted population due to their 

rapid growth in numbers and disproportionate risk of poor nutritional status (Dwyer, 1991). The 

purpose of the of the NSI is: (1) to provide basic nutrition information to people regarding 

characteristics that may increase the likelihood of poor nutritional status and (2) guide consumers 

to begin a dialogue with their health and social services providers about personal nutritional 

concerns (White, Dwyer, Posner, Ham, Lipschitz and Wellman, 1992). NSI's national effort is 

creating wide spread awareness and action. NSI has influenced public policy regarding the 

availability of nutrition services (Finn and Wellman, 1993). 

The screening tool was tested in several ways before being implemented . Focus groups 

conSisting of older Americans were asked to review and critique drafts of the screening tool. 

These focus groups were also able to evaluate the length, format, readability and style of the 

checklist. Steps were then taken to alter the questionnaire according to the focus groups 

suggestions (Harris, 1991) Preliminary research was completed by the developers of the NSI to 

determine the ability of the questionnaire to detect problems in elderly related to nutrition . Results 

showed that those with higher nutritional risk scores (Appendix 8) were more likely to have lower 

nutrient intakes when compared to the Recommended Dietary Allowances and an increased risk 

of adverse health conditions (White, 1992) 

There is an initial checklist and two more levels of screening involved with the NSI. The 

initial checklist involves the use of the word DETERMINE as a mnemonic device designed to 

highlight the warning signs of poor nutritional status (Nutrition Screening Initiative, 1991) 

(Appendixes B & C). DETERMINE stands for: Disease; Eating poorly; Tooth loss/mouth pain; 
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Economic hardship; Reduced social contact; Multiple medicines; Involuntary weight loss/gain; 

Needs assistance in self care; Elder years above age 80. Each nutritional risk statement was 

weighted according the degree at which it affects nutrition status. A score of: 1) 0-2 indicates no 

current nutritional risk, 2) 3-5 moderate nutritional risk and 3) 6 or above high nutritional risk and 

the need for more in-depth assessment. The Level 1 or Level 2 screen can be used to perform 

the more in-depth assessment. The Level 1 screen is a method of separating those individuals 

who should be referred for evaluation and possible intervention from those who would benefit from 

other medical or community services. The Level 2 screen has more specific assessment tools. It 

includes a detailed history of weight change, laboratory test, clinical indicators of protein-calorie 

malnutrition, obesity, and other nutrition-related disorders (Nutrition Screening Initiative, 1991). 

Research .!.!..s.ing the Nutrition Screening Initiative 

Wash;ington 

The NSI was used with 7,690 free-living elderly in Washington state by Zylstra, Beerman, 

Hillers and Mitchell (1995) to determine the nutritional risk behaviors in elderly participants of Title 

III and Title IV Nutrition Programs. They found that their population had more women, were older, 

lived alone more often and was more likely to be of Color or American Indian than the general 

study population. The low-income elderly had Significantly higher nutrition risk scores than did 

those who were not low income. Elderly persons of Color or American Indian exhibited higher 

nutrition risk scores than Whites. More than 35 percent of those surveyed said they eat alone 

most of the time. Nearly one fourth of the survey partiCipants had an illness that affected their 

food choices. Those persons were likely to be younger than 65 years of age, of low income and 

of Color. Twelve percent ate fewer than two meals per day, 11 percent lacked money to purchase 

food and 15 percent needed assistance to complete food-related activities of daily living . 
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Wisconsin 

An unpublished study by Vailas, Russo, Rankin and Nitzke (1995) utilized NSI in 

Wisconsin to examine nutrition health risks in 20,781 participants of congregate-meal and home­

delivered meal programs. They found that 28.8 percent of congregate and 38.6 percent of home­

delivered participants had an illness that changed their eating habits. Twenty two percent of 

congregate, and 28 percent of home-delivered meal participants ate few fruits or vegetables, or 

milk products. Forty nine percent and 68 percent, respectively, ate alone most of the time. These 

are similar findings to those found by Zylstra, Beenrnan, Hillers and Mitchell (1995) in Washington 

were 35 percent of those surveyed ate alone most of the time. Forty three and 62 percent took 

three or more over-the-counter or prescribed drugs per day. Sixty six percent of the home­

delivered meal participants were not always physically able to shop, cook and/or feed themselves. 

Overall, 41 percent of those surveyed were determined to be at low risk, 32 percent were at 

moderate risk and 27 percent scored in the high risk category. 

Indiana 

A third study was done by Spangler and Eigenbrod (1995) and administered to 374 

volunteer older persons attending the Indiana Black Exposition or Indiana State Fair in 

Indianapolis. The most frequently identified problems on the DETERMINE checklist were having 

illnesses or condit:ions that caused changes in foods eaten; consuming few fruits .vegetables, or 

milk; eating alone; and taking at least three medications daily. Slightly more than half of those 

surveyed were at moderate or high risk for nutrition related problems. 

These three studies have found some similarities among the elderly that they surveyed. 

Each identified that having an illness changed the kind or amount of food eaten, eating few fruits 

or vegetables or milk, taking three or more prescribed or over-the-counter drugs as being the 

most prevalent nutrition risk questions that subjects answered yes to. These may be some areas 

health professionais need to target for education in this segment of the population . 

Oklahoma 
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Kennedy (1995) conducted a study with 153 urban elderly using the NSI. Results showed 

that 37 percent of subjects had an illness that limited their food choices. Forty one percent of 

subjects consumed fewer than two meals per day, 41 percent consumed few fruits and 

vegetables, 42 percent ate alone most of the time. Those most likely to be at higher nutritional 

risk were, below age of 60, female, Black, lived atone, low income and had participated in the ENP 

less than six months. 

Nutrition Education For Elderly 

The elderly population is an increasing population group with rising health care costs and 

needs. They are a group that needs to be targeted for education on improving health and quality 

of life through better nutrition and disease prevention measures. The question is, what is the best 

and most effective ways to reach this group? 

Nutrition Information Sources 

Nutrition Sources in ~ Dakota 

In a study conducted by Crockett, Heller, Merkel and Peterson (1990) , 68 rural elderly in 

North Dakota, age 60 and over were interviewed as a preliminary research step in developing 

nutrition education intervention for rural seniors. It was found that concerning health advice, 

opinions of the family doctor and public health nurses as well as family members and the senior's 

own judgment were highly valued. They also found that newsletters sent directly to a senior at 

home would be a very good idea, according to participants, however, they were not responsive to 

having a lesson included in the brochure to be completed. 

Nutrition Sources in Central Texas 

Another study done by Briley, Owens, Gillham and Sharplin (1990) was conducted with 

urban and rural adults, age 60 and over. One hundred ninety nine volunteers, 96 of whom lived in 

rural areas, participated. The objective was to determine the sources of nutrition information 

available to non-institutionalized urban and rural adults. The results showed that seniors used a 
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number of different sources to acquire nutrition related information. Their primary sources from 

most to least used were as follows: Magazines; Newspapers; Physicians; Cookbooks; Dietitians; 

Public school teachers; TV/Radio; Labels; Grocery store flyers; Health food stores and 

Pharmacists. 

Nutrition Sources in SQ!J1h Carolina 

Ryan and Gates (1989) conducted a study of 339 subjects who were over the age of 51 . 

The nutrition survey was a supplement to an ongoing survey of the health status and practices of 

South Carolina adults, 18 years and older. The purpose of the study was partly to determine 

sources of nutrition information. The researchers found that 70 percent (238) of the partiCipants 

had never sought nutrition information, two percent had sought information and never found it. Of 

the 30 percent who sought nutrition information, 34 percent used printed word (newspaper, 

cookbooks , exhibits, labels, magazines), 32 percent used a physician, 29 percent used a dietitian 

and five percent sought other sources. 

Nutrition Sources in New Zealand 

Another nutrition information source study was conducted by Silvester and Horwath 

(1990). A questionnaire was sent to 230 elderly New Zealanders selected at random. The 

subjects were age 65 and older. The purpose of the study was to determine the usage of nutrition 

information sources by elderly New Zealanders. The researchers found that the most frequently 

reported source by men was a doctor (48 percent) and by women was a dietitian (41 percent) . 

Newspapers and magazines were considered to be the least reliable source of nutrition 

information. 

Computerized Information 

Dennison, Dennison, Ward and Wu (1992) conducted a study to assess the 

receptiveness of senior citizens to the use of microcomputers in a nutrition education program at 

participating senior citizen subsidized housing sites. A total of 83 elderly partiCipated. The 

subjects were divided into group A and group B. Both groups received the same nutrition 
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education but group A had computer assisted instruction (CAl). The researchers found that group 

A was as satisfied as group B. The majority in group A indicated that learning to use the 

computer was not difficult and was "somewhat enjoyable" to "very enjoyable". These results 

showed that the elderly were receptive to CAL 

Peer Educators 

The peer education model, which enables trained learners to instruct their peers , was 

tested in a case study involving senior citizens in a nutrition education program. Lynde (1992) 

conducted this study using 34 subjects ranging in age from 59 to 84 years. Six of the subjects 

were trained to become peer educators. The peer educators took full responsibility for 

disseminating the nutrition information to their peers. The peer education model was found to be 

particularly useful in providing nutrition information to a much broader sector of the senior 

population than could be reached via public health programs. 

The studies conducted in Washington, Indiana, Wisconsin and Oklahoma using the NSI 

have determined that the elderly are a population at risk for nutrition related problems. The rural 

elderly currently are an undefined population by federal standards. They are a community at a 

disadvantage as compared to their urban counterparts because of the lack of: available health 

care; social activities; public transportation and a lower expected retirement income. Nutrition 

adequacy studies conducted in rural populations have shown the rural elderly to be a population 

at risk, as seen in northern California, Louisiana and Pennsylvania. The American population in 

general is increasing in age. By the year 2030, 24.5 percent of the population will be over the age 

of 65. The 65 and over population has greater needs, they currently account for just over one 

third of current health care costs, have the lowest income levels and frequently inadequate 

housing. National nutrition risk (Ten State, NHANES I, & NHANES II) studies have shown that 

these risks can be compounded if the individual is female, low income and of Black or Hispanic 

background. Efficacy studies conducted in regard to the ENP have shown that there has been a 

positive effect in the lives of those elderly individuals who partiCipate. By learning what sources of 
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nutrition information the rural elderly use, more effective nutrition education programs can be 

planned. Through better nutrition risk screening, awareness,and education, older Americans can 

be more proactive in their efforts to combat nutrition related diseases .. 
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CHAPTER III 

METHODS AND PROCEDURES 

In this study, rural elderly who participate in the Elderly Nutrition Program were surveyed 

in the summer of 1995 to determine the nutritional health risks of elderly ages 60 and over living in 

rural areas of Oklahoma. The "DETERMINE Your Nutrition Health Checklist" was used to collect 

the data (Appendix 8). This chapter outlines the research design, population and sample, data 

collection and data analyses. 

Research Design 

The research method used in this study was descriptive research. Descriptive research 

describes the state of nature at a point in time. It involves the description, recording, analysis and 

interpretation of current conditions. It allows the establ'ishment of associations among factors to 

be determined (Monsen, 1991) 

The type of descriptive research used in this study was survey research . Survey 

research is designed to describe and quantify characteristics of a defined population. Surveys are 

useful for establishing associations among variables or factors being studied. Surveys are usually 

used on a representative sample of the population in which a questionnaire or interview is used i,n 

order to determine the opinions, attitudes, preferences and perceptions of interest to the 

researcher (Monsen, 1991). 

Sample and Population 

The 200 respondents in th is study were elderly, age 60 or over, who participated in the 

Congregate Meal Programs in Oklahoma's Area Agency on Aging , District 7. District 7 was 

chosen due to the large number of rural towns and the close proximity to the researchers' 

residence. All 11 sites chosen for this survey were located in a town with a population of less than 
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5,000 (See definition of terms, page 7). All those who were willing to participate were included in 

the study. Of the 209 surveys collected 200 were used for analyses. Five surveys were not used 

due to incomplete information. 

Instrumentation 

The instrument used in this study was the "DETERMINE Your Nutrition Health Checklist". 

It was developed and validated by the American Academy of Family Physicians, The American 

Dietetic Association and the National Council on Aging . It is the first screen in the Nutrition 

Screening Initiative (NSI) used to help identify nutrition risks in elderly ind ividuals (NSI, 1991). 

The "DETERMINE Your Nutrition Health" Checklist has undergone considerable review and 

testing. Groups of older adults with varied backgrounds were asked to evaluate the usefulness, 

format and credibility of the document. In addition , data collected by the National Center for 

Health Statistics, the New England Research institute, and the Boston University School of Public 

Health were used as guides for the Checklist's wording, content, design, and scoring (NSI, 1991). 

The numbered statements pertained to various dietary, physiological, social, medical and I, 

economic factors that were designed to identify whether or not the individual was at nutrition risk 

(Appendix 8). The nutrition risk questions were given weighted scores based on previous 

research by the research agencies who developed the original 'DETERMINE Your Nutrition Health 

Checklist' (Appendix B and C) . There was a weight range from one to four for the nutrition risk 

questions. A higher score indicated higher risk. A score of 0-2 indicated no risk, 3-5 was 

moderate nutrition risk and 6 or more was high nutrition risk. A total of seven demographic 

questions were asked to establish associations between nutrition risk and certain demographic 

characteristics. These questions included age, gender, race, living situation, income assistance, 

I.ength of participation in the Elderly Nutrition Program and nutrition information sources A person 

was considered low income if they received either Food Stamps or Medicaid. The researcher also 
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modified the instrument by removing the scores next to each risk statement to reduce the risk of 

biasing the responses (Zylstra, 1992). 

Data Collection 

The questionnaires were administered at the 11 different sites (Figure 1 and Table 1, 

page 5) by the researcher and a trained registered dietitian. The data were collected during the 

fall semester of 1995. The questionnaires were passed out to all interested individuals at the 

nutrition sites. The participants were asked if they would assist in a research project that was 

being done by a graduate student at Oklahoma State University. The participants were informed 

that the data obtained would allow the researcher to determine their nutrition health risks so that 

education programs could be planned to keep them healthy. They were also told that their 

participation would help them realize whether or not they were at risk for nutritional problems. The 

questionnaires were coded and a sheet was passed around for all those to sign next to their code 

number if they were interested in follow up or if they wished to know their nutrition risk score. At 

no time were the subjects' names linked to the scores during analyses of the data. The 

researcher trained a dietitian to assist in data collection. The researcher or trained dieti tian were 

available to interpret questions throughout the administration process. The surveys were then 

collected for analyses. No time limit was assigned for filling out the surveys. 

Data Analyses 

The data from 200 useable the surveys, collected at the 11 sites , were coded by the 

researcher. The surveys were scored according to the scoring values set up by the NSI. Dummy 

variables were aSSigned to the demographic data to allow the data to be used in statistical 

analyses. The data were entered mto the computer using Excel for windows program and the 

files were then converted to adbf file to be analyzed by the Statistical AnalySIS System (SAS) 
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package. Frequencies and percentages were used to describe the demographic characteristics 

and responses to the nutritional risk statements. Chi-squares were used to test the hypotheses in 

the study. 
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CHAPTER IV 

RESULTS AND DISCUSSION 

The purpose of this study was to assess the nutritional health risks of elderly ages 60 and 

over living in rural areas of Oklahoma, using the uDETERMINE Your Nutrition Health Risks 

Checklist." This chapter includes the results of data from the questionnaire described in Chapter 

III (Appendix A). 

Demographics 

~ Gender and Ethnicity 

The majority of the respondents were between 61 and 80 years of age (134, 68%). A 

large percentage of the population were over 81 years of age (64,32%). Kennedy (1995) utilized 

the Nutrition Screening Initiative (NSI) with urban elderly in Oklahoma. Urban respondents had a 

large number over the age of 75 years (59,41 %). More females completed out the survey (120, 

60%). Over three fourths of the subjects were White (170, 85%). The next largest group were 

Blacks (14, 7%) and Native Americans (12, 6%). Four subjects were identified by the researcher 

as Other (White and Native American). Table II . 

Living Situation, Income and Participation Time 

There was a fairly even distribution between those living alone (107,54%) and those living with 

one or more people (91,46%). The majority of rural respondents reported not being of low income 

(150, 76%) . This was similar to the findings of Kennedy (1995) study of urban individuals, where 

65 percent (95) responded not low income. Sixty one percent (118) of rural respondents had 

partiCipated in the Elderly Nutrition Program (ENP) more than three years. The least number of 

respondents had participated less than one year (28, 14%). Table II . 
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TABLE II 

NUMBER AND PERCENTAGE OF SUBJECTS ACCORDING 
TO DEMOGRAPHIC VARIABLES 

N=200 

Personal Variables N* Percentage" 

Age (Years) 
61-70 55 28 
71-80 79 40 
81-90 50 25 
90+ 14 7 

Total 198 100 

Gender 
Male 79 40 
Female 120 60 

Total ... • 199 100 

EthniCiity 
White 170 85 
Black 14 7 
Native American 12 6 
Other 4 2 

Total 200 100 

Living Situation 
One 107 54 
More than one 91 46 

Total 198 100 

Low Income 
Yes 48 24 
No 150 76 

Total 198 100 

Participation 
Less than one year 28 14 
1-3 years 47 24 
more than 3 years 118 61 

Total .. •• 193 99 

*N = 200 Total N based on number of useable responses 
.. May not equal 100% due to rounding 
*** N for each question varies due to item non-response 
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Responses to Nutrition Risk Statements 

The subjects were to check the 'yes' column if the nutrition risk statement applied to them. 

The 'yes' column was then totaled using the weighted sooredas determined by the developers of 

the Nutrition Screening Initiative. A score of 0-2 indicated a 'low risk of nutrition-related problems". 

a score of 3-5 indicated "moderate risk", and a score of 6 or over indicated ~h igh nutritional risk". 

The nutritional risk statement most frequently reported was taking three or more 

prescribed or over-the-counter (OTC) drugs per day (44%). This was also found in the urban 

population (Kennedy, 1995). Thirty five percent of rural respondents reported eating alone most 

of the time. Two other nutrition risk statements were responded to by more than 25 percent of the 

subjects, they were: (1) Eating few fruits, vegetables or dairy products daily (29%) and (2) Having 

an illness or condition that limited food choices (27%). 

There were two nutritional risk statements that were responded to by less than 10 peroent 

of the subjects: (1) Eating fewer than two meals per day (6%) and (2) Drinking three or more 

alcoholic beverages per day (2%). These were also the two least responded to statements found 

in urban elderly by Kennedy (1995). Figure 2. 

Mean Nutritional Risk Scores by Personal Variables 

Results showed that those age 71 to 80 had the highest mean nutritional risk score (3.48) 

This indicates that this group is moderately at risk for nutrition related problems. The 81-90 age 

group had the lowest mean nutritional risk score (2 .72). Respondents age 61-80 in general were 

at higher risk than those 81 and over. Those who were living to 80 and older may have practiced 

good health habits throughout their life and this may be why they have been alive so long. 

Kennedy (1995) also found those below the age of 60 to have the highest mean nutritional fisk 

score (7 .33), although there were onl,y three subjects in this group. Figure 3. 
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Gender and Ethnicity 

Females were at higher nutritional risk than males (3.43), although both males and 

females were at moderate nutritional risk. Figure 4. Females in general tend to eat less calories 

than males and females often do not eat enough food to meet their RDA's for many nutrients. 

Native Americans (4.58) and Other (4 .5) had the highest mean nutritional risk scores among the 

ethnic groups. Both of these groups had a small number of respondents (12) and (4) respectively , 

thus this may not be an accurate representation of these two ethnic groups. Blacks had the 

lowest mean nutritional risk score (1.71. The number of Black respondents was low (14). Figure 

5. 

Living Situation and Income 

Those living alone were at higher nutritional risk (3 .52) than those living with one or more 

people (3.21). Both groups were considered at moderate nutritional risk. Figure 6. The mean 

nutritional risk score for those who were not low income (3.96) was higher than those considered 
: It 

low income (3.19). See Figure 7. Those who were not low income may not spend as much of • II 
:11 .. 

their income on nutrition and health . This finding was opposite of that found by Kennedy (1995). 

Urban respondents, considered low income, had a mean score of (6.08) compared to those 

considered not low income (4.34). 

Participation Time in ENP 

The mean nutritional risk scores for participation time in the ENP decreased the 

longer the respondents participated. There was a difference of 1.53 in the mean rang,e between 

the of the group at highest nutritional risk (those participating less than one year) and the 

respondents with the lowest mean nutritional risk score (those participating more than three 

years). Figure 8. Kennedy (1995) also found that those who had participated for the least amount 

of time in the ENP had the highest mean nutritional risk score (6.28) . This finding suggests that 

participation in the ENP for an extended period of time, has a positive effect on nutritional 

adequacy. 
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Nutrition Risk and Age 

The data in Table III indicate the number and percentage of subjects who responded 'yes' 

or 'no' to the 10 nutritiona I risk statements according to age groups. Eating alone most of me time 

was responded to most frequently of all nutritional risk statements by those age 81 and over (31 , 

48%), whereas 29 percent (39) of those age 61-80 ate alone most of the time. Taking three or 

more prescription or OTe drugs per day was responded to the most frequently of all nutritional 

risk statements by those age 61 to 80 years old (61,46%) and 39 percent (25) of those age 81 

and over. Respondents in the age group 61 to 80 were more likely to: (1) eat few fruits , 

vegetables or dairy products daily (41,31 %), (2) have an illness that limits food choice (40,30%) 

and Have unwanted weight loss or gain (21, 17%). The only nutritional risk statement besides 

eating alone most of the time in which the 81 and over age group had a higher response rate was: 

Having tooth or mouth problems that made it hard to eat (8, 13%). Table Ill. 

Nutritional Risk and Gender 

Data in Table IV shows the frequency and percentage responses to nutrition risk 

statements in relation to gender. Nearly one half of all female respondents (59, 49%) and 38 

percent (30) of the males were taking three or more prescription or OTe drugs per day. Kennedy 

(1995) found similar results in female and male urban respondents (54, 58%) and (21, 37%) 

respectively. Thirty nine percent (47) of female respondents ate alone most of the time. Having 

an illness limiting food choices was responded to by 35 percent (42) of females Males were most 

likely to eat few fruits, vegetables or dairy products (27, 34%), although over one quarter of the 

females responded the same way (31, 26%). Males were almost twice as likely as females to not 

always have enough money to buy food (13, 16%) and (11 , 9%) respectively and eat fewer than 

two meals per day (7. 9%) and (5, 4%) respectively. Females were more likely to: (1) have tooth 

or mouth problems and (2) have unwanted wt loss or gain. Table IV 
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TABlEltI 
FREQUENCY AND PERCENT OF RESPONSES TO NUTRITION RISK 

STATEMENTS ACCORDING TO AGE 
N=200 

21:IQ Z.1.:.OO ~ 9Q± 
n=55 n=79 n=50 n=14 

Risk Statements F %N F %N F %N F %N 

1. Illness limits food choices 
Yes 20 10 20 10 11 6 2 1 
No 35 18 59 30 39 20 12 6 

2. Eat fewer than two meals/day 
Yes 4 2 6 3 1 
No 51 26 73 37 49 25 13 7 

3. Eat few fruits, vegetables or dairy 
Yes 14 7 27 14 13 7 4 2 
No 41 21 52 26 37 19 10 5 

4. Three or more alcoholic beverages 
Yes 2 1 0 0 0 0 
No 54 27 77 39 50 25 14 7 

5. Tooth or mouth problems 
Yes 8 4 7 4 5 3 3 2 I 

~ 

No 47 24 72 36 45 23 11 6 ,. , , 
, , 

6. Don't always have money for food 

~ I Yes 10 5 10 5 3 2 1 
No 45 23 69 35 47 24 13 7 : I 

7. Eat alone most of the time • • 
Yes 12 6 27 14 26 13 5 3 ' I 

No 43 22 52 26 24 12 9 5 : II 

8. Three or more RX or OTC 
drugs/day 

Yes 27 14 34 17 18 9 7 4 
No 28 14 45 23 32 16 7 4 

9. Unwanted weight loss or gain 
Yes 10 5 11 6 6 3 1 1 
No 45 23 68 34 44 22 13 7 

10. Unable to shop, cook feed self 
Yes 4 2 11 6 5 3 2 1 
No 51 26 68 34 45 23 12 6 
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TABLE IV 

FREQUENCY AND PERCENT OF RESPONSES TO NUTRITION RISK 
STATEMENTS ACCORDING TO GENDER 

N=200 

M..a.!.e Female 
n=79 n=120 

Risk Statements F %N F %N 

1. Illness limits food choices 
Yes 12 6 42 21 
No 67 34 78 39 

2. Eat fewer than two meals/day 
Yes 7 4 5 3 
No 72 36 115 58 

3. Eat few fruits , vegetables or dairy 
Yes 27 14 31 16 
No 52 26 89 45 

4. Three or more alcoholic beverages 
Yes 1 1 2 1 
No 78 39 118 59 

5. Tooth or mouth problems 
Yes 9 5 16 8 
No 70 35 104 52 

6. Don't always have money for food 
Yes 13 7 11 6 
No 66 33 109 55 

7. Eat alone most of the time 
Yes 22 11 47 24 

, 
J 

No 57 29 73 37 II 
8. Three or more RX or OTC drugs/day ~ 

Yes 30 15 59 30 
No 49 25 61 31 

9. Unwanted weight loss or gain 
Yes 10 5 18 9 
No 69 35 102 51 

10. Unable to shop, cook feed self 
Yes 9 5 14 7 
No 70 35 106 53 
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Nutrition Risk and Ethnicity 

Almost one half of all White respondents took three or more prescription or OTC drugs per day 

(78,46%). Three out of four of the Other group (3, 75%) and over a quarter of Native Americans 

and Blacks took three or more prescription or OTC drugs per day (4, 33%) and (4, 29%) 

respectively . Over one third of Other, Native Americans and Whites ate alone most of the time (2 , 

50%), (5, 42%) and (60, 35%) respectively. Over one quarter of all Native American respondents : 

(1) ate few fruits , vegetables or dairy products daily (4 , 33%), (2) had an illness that limited food 

choices (3, 25%), (3) did not always have enough money to buy food (3, 25%) and (4 ) were 

unable to shop, cook or feed themselves (3, 25%). Three quarters of the Other group ate few 

frui ts, vegetables or dairy products daily (3 , 75%). groups (4) . Over one quarter of all White 

respondents: (1) Had an illness that affected food choices (49, 29%) and (2) Ate few fruits. 

vegetables or dairy products (50, 29%). See Table V. 

Nutrition Risk and Living Situation 

Those who lived alone were most likely to eat alone most of the time (68, 64%). This is 

similar to what Kennedy (1995) found in urban elderly (49,86%) . Forty four percent of both those 

liv ing alone and those living with more than one person took three or more prescription or OTC 

drugs per day (47, 44%) and (40, 44%) respectively. Over one quarter of both those living alone 

and those living with more than one person responded to: (1) eating few fruits . vegetables or dairy 

products daily (30 , 28%) and (29, 32%) respectively and (2) having an illness that limited food 

choices (30,28%) and (24, 26%) respectively. Table VI. 

Nutrition Risk and Income 

Data in table VII presents the frequency and percent of responses to nutritional risk 

statements according to income. Findings for income were similar to that of Iliving situation (both 

those that lived alone and those that lived with others took three or more drugs per day. except 

that the most likely nutritional risk statement for both lOW income and not low income 
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TABLE V 

FREQUENCY AND PERCENT OF RESPONSES TO NUTRITION RISK 
STATEMENTS ACCORDING TO ETHNICITY 

N=200 

~ ~ ~ Q1her 
8merican 

n=170 n=14 n=12 n=4 
Risk Statements F %N F %N F %N F %N 

1. Illness limits food choices 
Yes 49 25 2 1 3 2 1 1 
No 1211 61 12 6 9 5 3 2 

2. Eat fewer than two meals/day 
Yes 8 4 0 a 2 1 1 1 
No 162 81 14 7 10 5 3 2 

3. Eat few fruits, vegetables or dairy 
Yes 50 25 1 1 4 2 3 2 
No 120 60 13 7 8 4 1 

4. Three or more alcoholic beverages 
Yes 3 2 0 0 0 a 0 0 
No 167 84 14 7 12 6 4 2 

5. Tooth or mouth problems 
Yes 23 12 0 a 2 1 0 0 
No 147 74 14 7 10 5 4 2 

6. Don't always have money for food 
Yes 19 10 2 1 3 2 0 0 
No 151 76 12 6 9 5 4 2 

I 

7. Eat alone most of the time 
I 

II Yes 60 30 4 2 5 3 2 1 
No 110 55 10 5 7 4 2 1 II I( 

8. Three or more RX or OTC drugs/day II Yes 78 39 4 2 4 2 3 2 
No 92 46 10 5 8 4 1 

9. Unwanted weight loss or gain 
Yes 26 13 1 1 2 1 a a 
No 144 72 13 7 10 5 4 2 

10. Unable to shop, cook feed self 
Yes 18 9 0 0 3 2 1 1 
No 152 76 14 7 9 5 3 2 

45 



TABLE VI 

FREQUENCY AND PERCENT OF RESPONSES TO NUTRITION RISK 
STATEMENTS ACCORDING TO LIVING SITUATION 

N=198 

~ More than one 
n=107 n=91 

Risk Statements F %N F %N 

1. Illness limits food choices 
Yes 30 15 24 12 
No 77 39 67 34 

2. Eat fewer than two meals/day 
Yes 9 45 3 2 
No 98 49 88 44 

3. Eat few fruits , vegetables or dairy 
Yes 30 15 29 15 
No 77 39 62 31 

4. Three or more alcoholic beverages 
Yes 1 1 2 1 
No 106 53 89 45 

5. Tooth or mouth problems 
Yes 14 7 10 5 
No 93 47 81 41 

6. Don't always have money for food 
Yes 10 5 14 7 
No 97 49 77 39 

7. Eat alone most of the time 
Yes 68 34 3 2 ,I 

No 39 20 88 44 II 

ill 
8. Three or more RX or aTC drugs/day ;'1 'I 

Yes 47 24 40 20 

ill No 60 30 51 26 

9. Unwanted weight loss or gain 
Yes 15 8 13 7 
No 92 46 78 39 

10. Unable to shop, cook feed self 
Yes 9 5 14 7 
No 98 49 77 39 
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TABLE VII 
FREQUENCY AND PERCENT OF RESPONSES TO NUTRITION RISK 

STATEMENTS ACCORDING TO INCOME 
N=19B 

LQW In~Qm~ Not Low Income 
n=4B n=150 

Risk Statements F %N F %N 
1. Illness limits food choices 

Yes 17 9 37 19 
No 31 16 113 57 

2. Eat fewer than two meals/day 
Yes 5 3 7 4 
No 43 22 143 72 

3. Eat few fruits, vegetables or dairy 
Yes 16 8 43 22 
No 32 16 107 54 

4. Three or more alcoholic beverages 
Yes 1 2 
No 47 24 148 75 

5. Tooth or mouth problems 
Yes 7 4 17 9 
No 41 21 133 67 

6. Don't always have money for food 
Yes 8 4 16 8 
No 40 20 134 68 

7. Eat alone most of the time 
Yes 16 8 54 27 
No 32 16 96 48 

8. Three or more RX or OTC drugs/day I, 
Yes 21 11 66 33 II 
No 27 14 84 42 

;: !I 9. Unwanted weight loss or gain 
Yes 7 4 21 11 
No 41 21 129 65 

10. Unable to shop, cook feed self 
Yes 5 3 18 9 
No 43 22 132 67 
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was taking three or more prescription or OTC drugs per day (21,44%) and (66, 44%) 

respectively . The three next most frequently responded to nutrition risk statements were the 

same for both low income and not low income. Over on third of all low income respondents (1) 

had an illness that limited food choices (17, 35%), (2) ate few fruits, vegetables or dairy products 

daily (16, 33%) and (3) ate alone most of the time (16, 33%). Those not of low income responded 

frequently to: (1) eating alone most of the time (54, 36%), (2) eating few fruits , vegetables or dairy 

products daily (43, 29%) and (3) having an illness limiting food choices (37, 25%). Table VII . 

Similarly, Kennedy (1995) found that taking three or more prescription or OTC drugs per day, 

eating alone most of the time, eating few fruits, vegetables or dairy products daily and having an 

illness limiting food choices were most frequently responded to. 

Nutrition Risk and Participation Time in ENP 

Respondents who participated in the ENP less than one year had the highest mean 

nutritional risk score (Figure 8), they also had six nutritional risk statements that over one quarter 

of the group were at risk for. Most frequently was: (1) taking three or more prescribed or OTe 

drugs per day (12, 43%), (2) eating few fruits. vegetables or dairy products daily (11, 39%), (3) 

eating alone most of the time (10, 36%), (4) having an illness limiting food choices (8, 29%) , (5) 

not always having enough money to buy food (7 , 25%). and (6) unable to shop, cook or feed self 

(7, 25%). Almost one half of those participating in the ENP one to three years took three or more 

prescribed or OTe drugs per day (22, 47%). Those with the lowest mean nutrition risk score had 

participated more than three years in the ENP (Figure 8) . Their major areas of nutritional risk 

were: (1) taking three or more prescribed drugs (52. 44%), (2) eating alone most of the time (40, 

34%), (3) having an illness that limited food choices (32, 27%) and (4) eating few fruits . 

vegetables or dairy products daily (29, 25%). Table VIII. Kennedy (1995) found the same 

nutritional risk statements n the urban elderly who participated more than three years. 
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TABLE VIII 

FREQUENCY AND PERCENT OF RESPONSES TO NUTRITION RISK 
STATEMENTS ACCORDING TO PARTICIPATION TIME 

N=193 

Lel2:2 tban Qne 1-3 ~ear:2 MQre than ~ :tear:2 
~ 
n=28 n=47 n=118 

Risk Statements F %N F %N F %N 

1 Illness limits food choices 
Yes 8 4 13 7 32 16 
No 20 10 34 17 86 44 

2. Eat fewer than two meals/day 
Yes 5 3 2 1 5 3 
No 23 12 45 23 113 58 

3. Eat few fruits, vegetables or dairy 
Yes 11 6 17 9 29 15 
No 17 9 30 15 89 46 

4. Three or more alcoholic beverages 
Yes 0 0 2 1 1 1 
No 28 14 45 23 117 60 

5. Tooth or mouth problems 
Yes 2 1 7 4 15 8 
No 26 13 40 21 103 53 

6. Don't always have money for food 
Yes 7 4 3 2 13 7 
No 21 11 44 23 105 54 

7. Eat alone most of the time 
Yes 10 5 16 8 40 21 I 

No 18 9 31 16 78 40 J 
I ~ 

8. Three or more RX or OTC drugs/day 
!t Yes 12 6 22 11 52 27 

No 16 8 25 13 66 34 

9. Unwanted weight loss or gain 
Yes 4 2 8 4 16 8 
No 24 12 39 20 102 52 

10. Unable to shop, cook feed self 
Yes 7 4 4 2 11 6 
No 21 11 43 22 107 55 
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Sources of Nutrition Information 

Respondents were allowed to check as many sources as they wished. The most 

frequently identified source of information was a dietitian (36.3%). This could be the result of the 

fact that all of the ENP sites employ a consultant dietitian who provides ENP sites nutrition 

education. The next most frequently identified sources were physicians (27.9%) and food labels 

(27.9%). Friends and family was the fourth most frequently identified source of nutrition 

information (21 .9%). Health food stores and pharmacists were used least frequently as sources 

of nutrition information (7%) and (1.5%) respectively. Figure 9. This indicates that our best 

sources to reach elderly individuals who participate in rural ENP programs in Oklahoma's District 

7 is through the dietitian, physician , food labels and friends and family. 

Statistical Analyses 

Frequencies and percentages were used to identify the subjects according to age, 

gender, ethnicity, liv ing situation , income and length of participation time and for each nutritional 

risk statement. Nutritional risks were identified by weighted number values where 0-2= no 

current nutritional risk ; 3-5= moderate nutritional risk and 6 or over= high nutritional risk. Chi 

square was used to determine the association between the nutritional risk statements and the 

demographic variables at the p~0.05 level of significance. 

Chi Square 

Testing ill!:i.Q 1 through Ho ~ 

Ho 1: There will be no significant association between age and nutrition risk . 

Ho 2: There will be no significant association between gender and nutrition risk. 

Ho 3: There will be no significant association between ethnic background and nutrition 
risk. 

Ho 4 : There will be no significant association between the number of people living in a 
household and nutrition risk . 
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-

Ho 5: There will be no significant association between income and nutrition risk. 

Ho 6: There will be no significant association between the length of time participating in 
the Elderly Nutrition Program and nutrition risk. 

Nutritional Risk Statements by Personal Variables 

Chi-square analyses indicated that there were four significant associations between 

nutritional risk statements and demographic variables at the p~O.05 significance level, therefore 

four of the hypotheses were rejected. Table IX. The association between having an illness or 

condition that made them change their kind and/or amount of food was Significantly associated 

with gender at the p=O.002 level, and as was previously discussed, more women were at risk for 

this statement (Table IV). Thus, the researcher rejected Ho 2. The researcher also chose to 

reject Ho 1 because, eating alone most of the time was significantly associated (p=O.015) with the 

81 years and over age group. Ho 4 was rejected because there was a significant association 

(p=O.OOO) found between those who lived alone and eating alone most of the time. Eating fewer 

than two meals per day and length of participation time in the ENP (those who participated less 

than one year) were significantly associated with each other (p=O.050), thus, the researcher 

chose to reject Ho 6. Eating few fruits, vegetables or dairy products daily approached Significance 

ethnicity. Whites, Native Americans and Others frequently had this as a nutritional risk (p=O.06) 

Eating fewer than 2 meals per day approached significance with ethnicity (p=O.08). No significant 

association was found among having three or more alcoholic beverages each day, having tooth or 

mouth problems that make it hard to eat, not always having enough money to buy the food they 

need, taking three or more prescribed or over-the-counter drugs each day, unwanted weight loss 

or gain and those unable to shop, cook or feed themselves and any of the selected personal 

variables. Table IX. The researcher chose not to reject Ho 3 and Ho 5 since no significant 

association was found between ethnic background, income and the nutritional risk statements. 

Kennedy (1995) reported a Significant association between eating alone most of the time and 

those age 65 to 84 (p=O.03) , and those living alone (p=O.OOO) 
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TABLE IX 

CHI-SQUARE DETERMINATIONS INDICATING ASSOCIATIONS 
BETWEEN NUTRITIONAL RISK STATEMENTS AND 

SELECTED PERSONAL VARIABLES 
N=198 

Living Participation 
Nutrition Risk Statements Age Gender Ethnicity Situation Income Time 

tl1nt~§ limits tQQQ (;;hQi(;;eS 
X 4.36 9.46 1.43 0.44 2.12 0.78 
df 3 1 3 2 1 3 

P 0.26 0.00 • 0.70 0.80 0.15 0.85 
Eat Fewer than 2 meal§/Qa~ 

X2 1.95 1.85 6.83 2.34 2.11 0.78 
dt 3 1 3 2 1 3 

P 0.58 0.17 0.08 0.31 0.15 O.OS· 
Eat Few Fruits, Veg. Qr Qai~ 

X2 1.57 1.61 7.48 0.77 0.38 0.45 
df 3 1 3 2 1 3 

P 0.67 0.21 0.06 0.68 0 .54 0.21 
~ Qr MQre AICQhQliQ Be:i IQa~ 

X2 1.57 0.05 0.54 0.54 0.14 3.13 
dt 3 1 3 2 1 3 

P 0.67 0.82 0.91 0.76 0.71 0.37 
TQQth Qr Moyth Problem~ 

X2 2.48 0.16 2.93 0.34 0.36 1.28 
df 3 1 3 2 1 3 
p 0.48 0.69 0.40 0.84 0.55 0.73 

Don't Alwa~s Have Mone~ for FQQQ 
X2 4.00 2.39 2.64 1.83 1.23 6.35 
df 3 1 3 2 1 3 

P 0.26 0.12 0.45 0.40 0.27 0.10 
Eat AIQne: Most of Time: 

X2 10.52 2.69 086 78.34 0.11 1.07 
df 3 1 3 2 1 3 

P 0.02· 0.10 0.83 0.00· 0.74 0.79 
3 or More Rx or QTC \. 

X'l 2.09 2.41 3.68 1.27 0 .00 016 
df 2 1 3 2 1 3 'I, 

• 
P 0.55 0.12 0.30 0.53 0.98 0.98 I: 

Unwanted Weight LQSS Qr Gain 
X2 1.50 0.22 1.42 0.17 0.01 067 
df 3 1 3 2 1 3 

P 0.68 0.64 0.70 0.92 0.92 0.88 
Ungble 10 ShQQ, Cook, Feed Self 

X2 1.66 0.00 4.96 2.47 0.09 6.33 
dt 3 1 3 2 1 3 

P 0.65 0.95 018 0.29 0.77 0.10 

*=Significance at PSOOS 
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CHAPTER V 

SUMMARY, MAJOR FINDINGS, IMPLICATIONS AND RECOMMENDATIONS 

Summary 

The purpose of this study was to determine the nutritional health risks of elderly , ages 60 

and over, living in rural areas of Oklahoma who participated in the Elderly Nutrition Program. The 

'DETERMINE Your Nutrition Health Checklist' was adapted and used in the survey. Six 

hypotheses were postulated to determine if there was a significant association between selected 

personal variables and nutritional risk. Data was obtained from participants of the ENP in 

Oklahoma's Area Agency on Aging, District 7 (Figure 1, page 5). 

The survey instrument was developed in two sections; the first section contained selected 

demographic variables, and the second section contained 10 nutritional risk statements. The 

nutritional risk statements were previously assigned weighted point values based upon research 

for the development of the original 'DETERMINE Your Nutritional Health Checkl ist' (Appendix A). 

The results and statistical analyses of the survey data presented in Chapter IV. The sampled 

population were individuals who participated in the ENP in rural communities (less than 5,000 

people, See definition of terms Chapter I, page 7) . Only those individuals who were willing to 

participate were surveyed. Data were obtained from 200 respondents and analyzed using 

frequencies, percentages, mean scores and chi-squares. 
, I 

The largest age group were between 71 and 80 years (40%) (Table I). Sixty percent of 

the subjects were females. The majority of subjects were White (85%) . Most of the subjects lived 

alone, were not considered low income and had participated in the ENP for more than th ree 

years. 

Females were at slightly higher nutrition risk than the males. This may be due to the fact 

that the females made up a larger portion of the study group or because they had more nutrition 

risks. The Native American subjects were at the greatest nutritional risk although their sample 
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size was only six percent of the population or 12 individuals. Participants who lived alone had 

mean scores that classified them at moderate nutrition risk as well as those who were not 

considered low income. The subjects who participated for the least amount of time in the ENP. 

less than one year. were at the highest nutritional risk. The mean nutri tional risk score decreased 

with the longer the subjects had participated in the ENP 

Females between the ages of 61-70 (10%; 20) who were White were the most likely to 

have and illness or condition that made them change the kind and/or amount of food they ate. 

Those who ate fewer than two meals per day were most likely between the ages of 71-80 (3 %; 6) 

, male. White and lived alone. Those responding to eating few fruits or vegetables or milk 

products were mainly 71-80 year aids (14 %; 27), female, White. had participated in the ENP 

more than three years and were not considered low income. Only three subjects reported that 

they consumed three or more alcoholic beverages per day. Having tooth or mouth problems that 

made it difficult to eat was most common in those living alone. having participated more than three 

years in the ENP. White, female and between the ages of61-70 (4 %; 8) and 71-80 (4 %; 7). 

The majority of those who did not always have enough money to buy the food they 

needed were 61-80 (10 %; 20). male, White, lived with more than one person, were not 

conSidered low income. Those who eat alone most of the time were 71-80 years old (14 %; 27), 

female. White. had partiCipated more than three years in the ENP, lived alone and were not low 

income. 

Seventy one to eighty year aids (17 %; 34), female , White , lived alone and were not low 

income most commonly took three or more prescription or over-the-counter drugs daily_ 

Unwanted weight loss or gain was most frequent in 71-80 year olds (6 %; 11), females, Whites. 

those living alone. and those who were not low income. The majority of participants who reported 

being unable to shop, cook. or feed themselves were 71-80 years old (6 %; 11 ), female, White, 

had participated more than three years in the ENP, lived with more than one person and were not 

low income. 
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The majority of the respondents reported using dietitians, physicians, friends and family 

as their main source of nutrition information. The least util ized sources of nutrition information 

were health food stores and pharmacists. 

In summary, the only demographic variables that were significantly associated with 

nutritional risk were: 1) age, 2) gender, 3) living situation and 4) partiCipation time. Taking three or 

more drugs per day, eating alone most of the time, eating few fruits or vegetables or milk products 

and illness limiting food choices contributed the greatest to nutritional risk. Therefore, 

partiCipants can benefit from the nutritious meal and from the nutrition education provided in the 

ENP 

Major Findings. 

The following were major findings of this research: 

1.Participation in the ENP for an extended period of time has a positive effect on 
nutritional adequacy. 

2. Living alone is positively correlated with eating alone most of the time 

3.Low income does not necessarily mean a person is at higher nutritional risk .. 

Implications 

The following implications are presented as a result of this research : 

1.Nutrition professionals need to help raise consciousness about the importance of 
nutrition to an individuals health status. 

2.Dietitians, physicians and food label industries need to promote and Increase nutrition 
education for the public. 

3.Registered Dietitians need to take action in publ ic policies that promote funding for 
ENP's. 

4.The ENP needs to continue to provide well balanced , nutritious meals while at the same 
time providing fe llowship and comfort for the lonely. 

Nutrition Education Recommendations for the Elderly 

The following are recommendations for nutrition education: 

1. Use respected and reliable sources for nutrition education i.e. Registered Dietitians and 
Physicians. 
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2.Nutrition education should focus on areas identified as contributing to greater nutrition 
risk; i.e. Drug intake/interaction, ways to cook nutritious meals for one, ways to increase fruit, 
vegetable and milk consumption and nutritional adequacy during illness. 

3.Nutrition education should also be an interdisciplinary approach when appropriate. 

Recommendations for Further Study 

Recommendations for further research include: 

1.To conduct nutrition risk assessment for rural elderly who are not participants in ENP. 

2. To conduct nutritional risk assessment for urban elderly who are not participants in 
ENP. 

3.To conduct further and more in-depth assessment of individuals who are identified as 
moderate or high nutritional risk using Levell and Level II screens developed by NSI . 

4.To conduct nutritional risk assessment that includes a three to four day food record to 
provide more detailed information about nutrition. 

5.To examine factors affecting participation of minority in ENP. 

6.To examine whether the same demographic characteristics are present in those who 
participate in the ENP. 
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GENERAL INFORMATION Code * _ _ 4.:...:(O~ __ 

1. Age: Under 60 __ 61-70_ 71-80 _ _ 81-90_ 90+ __ 

2. 

3. 

Gender: Male __ Fema1e __ 

Check ONE: 
Hispanic __ 
Black __ 

Asian_ White_ 
Native American __ Other, Spedfy __ 

4. How many people including yoar self live in your household? 

live alone, __ _ live with others, ___ (How many?) 

5. Which of the following do you receive, check all that apply: 
Social Security __ Medicaid Food Stamps __ 
Other, specify__ None __ _ 

-
6. How long have you participated in the Elderly Nutrition Program? 

Less than one year 1-3 years More than 3 years __ 

7. From which source do you obtain nutrition information 
most often; 
Cookbook__ Dietltian__ Family & Friends __ 
Food Label __ Health Food Stole_" Magazine_ 
Newspaper __ Pharmadst__ Physidan __ 
TVlRadio__ Other,spedfy _____ _ 

6.1 



APPENDIX B 

'DETERMINE' YOUR NUTRITIONAL HEALTH 
RISKS QUESTIONNAIRE 
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'he Warning Signs of poor nutritional 
health are often overlooked. Use this 
"list to find out if you or someone you 

know is at nutritional risk. 

:! statements below. Circle the number in the 
:UIIUl for those that apply to you or someone 
w. For each yes answer, score the number in 

the box. Total your nutritional score. 

DETERMINE 
YOUR 
NUTRITIONAL 
HEALTH 

I YES 
an ~ or condition that made me dumge the kind and/or amount« food I eat. 2 
ewer than 2 meals per day. 

ew fruits or vegetables, or milk products. I 
. 3 or more drinks of beer, liquor or wine almost every day. 

. tooth or mouth problems that make it hard for me to eat. 

t always have enough money to buy the food I need. I 
llone most of the time. I 
3 or more different prescribed or over-the-counter drugs a day. 

utwan . to I have lost or . ed 10 unds in the last 6 months. ting , gam po 

lot always physically able to shop, cook and/or feed myself. 

'our Nutritional Score. If It's -

Good! Recheck your nutritional score in 6 
months. 

You are at moderat8 nutritional risk. 
See what can be done to improve your eating 
habits and lifestyle. Your office on aging, 
senior nutrition program, senior citizens 
center or health department can help. 
Recheck your nutritional score in 3 months. 

TOTAl 

"TMsr maltrials tin,.ID{Hd and 
dUlribllltd by r~ NlI1ril iDII Scrtening 
{rr; lilJJivt . a proj« 1 or 

.... AMERICAN ACADEMY 
'U' OF FAMILY PHYSICIANS 

mE AMERICAN 
DIETETIC ASSOCIATION 

tIC NATIONAL COUNCIL 
qI). ON THE AGING. INC, 

3 
2 
2 
2 
4 

1 
1 
2 
2 

'8 You are at high nutritional risk. Bring 
this checklist the next time you see your 
doctor, dietitian or other qualified health or 
social service professional. Talk with Ihem 
·,h " 111 .... .... , ro. r f, hl l' n" , ' ~l l tl"' '1 \ ' 1, ., . , .. " ., <: l ' 

Remember that warning signs 
suggest risk, but do not replTSt'nl 
diagnosis or any fond Won. 'fum Ihl' 
na'~1' 'n tl' :ll"Tt ",urI' ' ~ hnllj ~ I". 
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APPENDIXC 

WARNING SIGNS OF MALNUTRITION 
(BACK SIDE OF 'DETERMINE" 

QUESTIONNAIRE) 
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'III. NIdrItI .. a..ddbt ........ _ .... Wanahtt ..... tIescrfItH ....... 
U ..... onI DmUINI Ie ......... ,. .. 1M ...... II ..... 

Any disease. illness or chronic condition which causes yoo to change the way yoo eat. or makes it 
hard for you to eat. puts your nuaitional health at risk. Four out of five adults have chronic diseases 
that are affected by diet Confusion or memory loss that keeps getting worse is estimated to affect 
one out of five or more of older adults. This can make it hard to remember whal. when or if you' ve 
eaten. Feeling sad or depressed., which happens to about one in eight older adults, caD cause big 
changes i.D appetite, digestion. energy level, weight and well-being. 

EAnNG POORlY 
Eating too little and eating too much both lead to poor health.. Eating the same foods day after day or 
not eating fruit. vegetables, and mille products daily will also cause poor nutritional health.. One in 
five adults slcip meals daily. Only 13% of adults eat the minimum amount of fruit and vegetables 
needed. One in four older adults drink too much alcohol. Many health problems become worse if you 
drink more than one or two alcoholic beverages per day . . r OOTH LOSS/ MOUTH PAIN 
A healthy mouth, teeth and gums are needed to eat. Missing. loose or rotten teeth or dentures which 
don't fit well or cause mouth sores make it hard to eat. 

ECONOMIC HARDSHIP 
As many as 40% of older Americans have incomes of less than $6,000 per year: Having less-or 
choosing to spend less-than $25-30 per week for food makes it very hard to get the foods you need 
to stay healthy. 

ILDUCED SOCW CONTACT 
One-third of all older people live alone. Being with people daily has a positive effect on morale. 
well-being and eating. 

MumPLE MEDICINES 
Many older Americans must take medicines for health problems. Almost half of older Americans 
take multiple medicines daily. Growing old may change the way we respond to drugs. The more 
medicines you take. the greater the chance for side effects such as increased or decreased appetite. 
change in taste. constipation. weakness. drowsiness, diarrhea. nausea, and OIhers. Vitamins or 
minerals when taken in large doses act like drugs and can cause harm. Alert your doctor to 
everything you take. 

INVOLUNTARY WEIGHT LOSS/GAIN 
Losing or gaining a lot of weight when you are not trying to do so is an important warning sign thai must 
not be ignored. Being overweight or underweight also increases your chance of poor health. 

NEEDS ASSlnoeE IN SEU CARE 
Although most older people are able to eat. one of every five have trouble walking. shopping. 
buying and cooking food. especially as they get older. 

ELDER YEARS ABOVE AGE 80 
\11"1 (l1dL'r tx'llrle leJd full ~~n c1 nr0llllCliyp Ii, · ... , ~111 .• , ., ,, .. ; n'·r..·. <M "; ..\. " f r •. , ; I .. .. ~ , I I. , . ,I.1. 
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Frequen.ey I 
Percent I 
Row Pet. I 
Col Pct I 

AGE 

TABLE OF Q1 BT AGE 

11 31 4 1 Total 

---------.--' --.---+------- - ~--------.--------. 
{) 

Totd 

]5 
11 tiS 
21.11 
6l. 64 

2() 

10.~0 

37.14 
35.16 

55 
21 . 78 

~requency M1 •• ~ • 

59 
2'.80 
40 . " 
74 . 68 

20 
10.10 
]7.74 
25.32 

'79 

39.90 

H 
U . 10 

25.90 
11 . 00 

11 
5.56 

20 . 75 
22.00 

50 
25.25 

12 
6 .0 5 
1.21 

85.11 

1. 01 
] . 17 

a .2' 

14 
7.07 

STATISTICS FOR TABLE OF' (II BY AGE 

Chi - 5quar~ 

Likelihood Ruio Chi-Square 
Mantel-Haenazel Chi-Square 
Phl coeff i cienr. 
Contlngency coefficient 
Cramer'lI V 

OF 

] 

3 
1 

Val ... 

• . 3'1 
I.]" 
3.990 
0.148 
0.147 
0.H8 

TABLE OF 02 BY AGE 

02 

Frequency I 
Percent I 
Row Pet I 
Col Pet I 

Total 

AGE 

51 
25.75 
27 .42 
92.7] 

1 
2 . 02 

)) . ll 
1.27 

55 
27.18 

11 

Fr~quency M1 •• inq • 

11 

3' . 87 
39 . 25 
92.41 

6 
3.0] 

50 . 00 
7.59 

19 
H.90 

21 

41 
21.75 
26.H 
".00 

1 
0.51 
I.ll 
2.00 

SO 
25.25 

11 

II 
'.57 

'.n 
92.U 

1 
0.51 
•. J3 
7.U 

14 
7.07 

STATISTICS FOR '!'ABLE OF (ll BY AGE 

Statlst.IC 

Ch i -SquiOre 
Likelihood Rat10 Chi·Square 
Mantel-Wean.zel Chi - Square 
Phi. Coefficient. 
Contingency Coefticien~ 
Cramer " 8 V 

.ffective Sample Size • 198 
Frequency Ml •• lng • ] 

70 

OF value 

1.915 

2.J'5 
0 . 633 
o. on 
0.099 
0.099 

a s 
13.23 

5] 

2'.7'1 

US 
100 .00 

Prob 

0.225 
0.223 
0. 04' 

116 
93. ,. 

12 
'.06 

U S 
100 . 0 0 

Prob 

o.~e4 

0.<95 
0 . 426 



TABU: OF OJ BY -

QJ AGE 

Frequenc y ! 
Percent. I 
Row Pet I 
Col Pet I 11 21 31 ' I Tot a :' 

----- ----.-----------------.--------.----- ---+ 
0 

Tot. . ' 1 

seat:. ':':stic 

41 
20. 71 
29. 2 9 
14.55 

14 
7 .01 

21 . 1.4 
25 . 45 

55 
27 . 7' 

52 
26.26 
37.1& 
65.82 

27 
11. ·64 

.' . 55 
3& .13 

11 
lI.lit 
2ti.43 
74 .00 

13 
'.57 

22 . U 
2'.00 

50 
25.25 

10 
5 .05 
7.14 

'7l.U 

• 
2. 0 2 
&. 90 

28 . 5 7 

H 
7.07 

STATISTICS FOR TABU: 0' 0 3 BY w:;E 

DJ!' value 

u e 
70 . 

56 
2'. ;? 

--- -------------------------- --- ---------------- ------
Ch, ·Squ .. ~e 
Li~ei ihood Rat i o Cbi-Square 
Man~e i - H.e ns~el Chi-Square 
Phi coeff i c ient. 
Concl ngency Coeffici ent 
Cramer ' s V 

1 

3 
1 

TlUIU: or Q4 BT AGE 

Q4 AGE 

1.566 
1. 557 
0. OQ2 
0 . 0 89 
o. on 
0 . 0 19 

D.H' 
0. 66 ;; 
O . ~ ti .. 

Frequency' 
Perc en t 1 
Row Pet I 
Co l Pet 1 1 \ 31 . , TonI 

----- ----.--------.--------.--------+--------+ 
Q 54 

27.:27 
27.69 
98.11 

1 
0.51 

J3.33 
1. 82 

frequency Mi •• 1ng • 

77 
ll.n 

39.49 
97.41 

2 
1. 01 

6&.67 
2. 53 

50 
25 . 25 
2S.i4 

100.00 

0.00 
0.00 
0.00 

14 
7. 0 7 , ... 

lOO. OO 

{) 

0.00 
O. 00 
0.00 

STATISTICS FOIt TABLE 0' 04 B,{ l\OE 

Stat i lt i c 

Chi-Squa.re 
Like l ihood Ratio Chi·Squ.~. 
M&nte l -H~en.zel Chi-SquAre 
Phi Coefficient 
Cont.ingency Coe,f f icient 
CrAmer'. V 

Effect i ve SAmple Size - 1'8 
Frequency Mi •• ing • 1 

71 

DF 

) 

Value 

1. SiS 
2.H2 
0 . 766 

0.019 
0.019 
0.0" 

195 
96 . U 

198 
100.00 

Prob 

o. '" 
0 . 486 

0 . 312 



nulLE OF 05 BY AGE 

05 AGE 

Fr equa ncy l 
Pe r cent I 
Row Pct I 
Col Pct I 11 4 ' Tou l 
---- ----- . --------.- -------. -- ------.. -. -----. 

0 I ~7 72 

I 23 . 74 ] 6 .36 

I 26.86 U. U 
I 85 . 45 9 1 . 14 

45 
22.13 
25.71. 
'0 . 00 

11 
5.5' 
6 . " 

7 8 . 57 

175 
18 .3 8 

---- -- ---- -- --- ---.----- -- -.------ --.--- ---- .. 
2 I 8 I 7 

I 4 . 04 I 3. 54 
I 34 . 78 I 10. 4) 
I 14 . 55 I I.U 

5 
2 .53 

21 . 7 . 
10 . 0 0 

1 

1.52 
13 . 0 ' 
:a.43 

23 
U. S2 

Total 55 
27.78 

7 9 
39.'0 

50 
25.25 

14 UI 
7 . 07 100 . 00 

Fr e quency Mil. i ng • 

STATI STI CS FOR nulLE OF 05 BY AGi 

S t atlst l C DF Val" .• Pr ob 

Chi ·Square 2 . U ' 0.478 
~lkelihcod Rati o Chi- Square } 2.:na 0.517 
MI.nte l · Raenazel Chi - SquAre O. OO? o.n s 
Phi Cceffin e.nt 0.112 
Cont.l..ngency Coe ffic:1.nt: 0 .111 
Cr~mer·. V 0 .ll2 

TABLE OF 06 BY AGE 

06 AGE 

Frequency I 
PlOrcent I 
Row Pct I 
Col PlOt I 11 41 Total 
---------.--------.----- -- -.--- -----+------ --+ 

0 45 " .7 1] 

22 .73 14 .85 23.7" '. 57 
25 . 8 6 39 . 66 27 . 01 7 . 47 
81. 8 2 17 . 34 " . 00 92.15 

------ -- -·---r----·- ------ -+--------+--------+ 
4 I 

I 
I 
I 

Tot.al 

10 
5. 05 

41 . 67 
ts .18 

55 
27. 78 

10 
5 . 05 

41 . 67 
12.66 

7 9 
39. 9 0 

3 
1.52 

12 .50 
'.00 

50 
25 .25 

I 
I 
I 
I 

0. 51 
4 .17 
7 . 14 

14 
7 .07 

STATISTICS FOR TABLE OP C6 BY AGE 

St a t iat i c 

Chi- Square 
Like lihood Ratio Ch i-Squara 
Mantel ·Haens,el Chi - Square 
Phi Coef fici ent 
Contingency Coeff ic~ent 
Cramer ' lS V 

Effective Sample 511 •• 1" 
Frequency M1 • • i ng • 1 

72 

DF Val" . 

'. 002 
• • 1&5 
3. 578 
0 .U2 
O.IU 
O. U2 

I 
I 
I 
I 

174 
17 . 88 

14 
12 . 12 

ae 
100 .00 

Prob 

0.2 61 
0. 14 2 
Q.Q59 
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'rULE or 0 1 BY loGE 

Q7 AGE 

P'requency I 
Percent I 
Row PCt I 
Col Pct I 11 11 • 1 Total 

-----.- -.. - - -- - ---.------ - -.------ --.- . --~---. 
0 I U 52 J4 1~ 8 

I 21 .7J U . l' ll . U L 55 64.'5 
I 13.5' 40.63 11 . 75 7 . OJ 
I 78. 11 '5 . 82 48 .00 U . 2t 

-- -------+--------+-- ------.--------+--------. 
1~ 27 2' 5 

' .0 ' 1.3.64 13 . 13 2.5J 
17 .U JI. 57 17.U 7 . 14 
21.12 16.11 5~. OO J5.71 

---------- -----------------+--------.--------. 
Tot .. l 55 79 50 14 

27. 78 39. '0 25. 25 7. 07 

STATISTICS POll TABLE OF Q7 BY AGE 

stat i a t i c 

Chi-Squ .. re 
Likelihood RAtio Chi-Square 
M&ntel -Haena ze l Chi -Square 
Ph i Coefficient 
Contingency coeff icient 
cramer ' s V 

DP 

1 

TULE OF QI BY AGE 

08 AGE 

Val". 

10 .520 
10.511 

'.nt 
0 .230 
0.225 
0.230 

10 
35 . 35 

U I 
100.00 

Prob 

0 . 015 
0.014 
0.009 

Frequency I 
P"rcent I 
Row Pct I 
Col Pet I 11 ] 1 _I Taul 

I 21 .5 U 

I 14.14 J2.73 15.1.6 3 . 5. 

I 25.00 '0.11 2'.57 6. 25 

,I SO.91 56." 64 . 00 50.00 
--------- --- ------ . -- -- --- -.----- ---.- ------- . 

1 I 
I 
I 
I 

To t.al 

27 
13 . 64 
31 . 4 0 

49.0' 

55 
l7.7S 

Fr e quency M1 •• ing • J 

It 
17 _17 
a.53 
43 . 0' 

79 
]9 .90 

11 

' .0' 
20 . 93 
lI . OO 

50 
25 .l5 

7 
3. 5 ' 

' .14 
50. 0 0 

14 
7. Q7 

STATISTICS FOR YULE 0 .. 08 BY AGE 

Statiatic 

Chi-Squar" 
Li keli hood RAt i o Chl -squ .. ra 
Kantel -Kaena.el ~-5qY.r. 

Phi Coeffic .. n~ 
Contingency Coeff icient 
Cramer ' s V 

Et fec~iva Sampl a 51 ••• 1" 
Frequency M1 •• i ng • ) 

73 

OF 

2.09l 
2.104 
0.il1 
O.lOJ 
0 .lD2 
0 . 103 

I 
I 
I 
I 

ll J 

" . 57 

" 43. 43 

U S 
10 0 . 00 

Preb 

0 . 55. 
0 . 551 
0 .425 



... 

Freque ncy 1 

Percent 
Row Pet 
Col Pct 

1 
1 

1 11 J 1 41 Tot. l 
-- -------.--------.--------.------- -. ---- ----. 

Total 

0 1 45 
1 22.71 

1 16.47 

I 81. 82 

2 1 10 
1 5. OS 
1 35 . 71 

I 18.18 

55 
27.78 

Frequency K1 •• ~ • 

58 
34.14 
40.00 
86 .01 

11 
5.56 

39.29 
13 . 92 

79 
39 . 90 

44 
22.22 
25.81 
88.00 

, 
3 . 03 

21.43 
l.2.00 

50 
25.25 

13 
6 . 57 
7 . 65 

92 . 86 

1 70 
15.86 

1 1 2B 
0.51 I 14 . 14 
J . 57 I 
7.14 1 

14 198 
7 . 07 100 .00 

STATISTICS FOR TAIII.E OF 09 BY AG.E 

St;at.i.tlC 

Chi - Square: 
Likelibood RAtio Chi - Square 
H&ncel·Kaenazel Chi-Square 
Phi CoeU icient 
Com:i.ngency Coeffici ent 
crllme r '31 V 

OF Val ue 

1.496 
1.560 
1.421 
0.017 
0.017 
0.017 

?rob 

0 . 613 
0.66. 
0.232 

TABLE OP 010 BY AGE 

010 AGE 

Frequency 1 
Perc.nt I 
Rev Pet 1 

COL Pet 1 11 3 I 41 Total 
---------. --------.--------.----- ---.--------. 

0 1 51 " 45 1l 176 

1 25.75 34 . 34 22.7J 6 . 0' ".89 
I 21.91 JI . 64 25.57 , .12 

1 92.71 86.01 90 . 00 15 . 71 

~- - -- - ---.-~------.--------.--------+--------. 

Tota l 

2 I 4 

I 2.02 
1 18 .11 
I 1.27 

55 
27.78 

Frequency Ml •• inq • 

11 
5.56 

5().00 
13.92 

79 
n.90 

2 . 53 
22.73 
10.00 

50 
25.25 

2 I 22 
1.01 I U.ll 
9.0' 1 

14.21 I 

14 
7.07 

ua 
lOO . O() 

STATrS'rrcs FOR TAI!l.E OF 010 BY 1>CE 

Ch.·Squore 
Likelihood Ratio Chi-Square 
Mantel-Koeo ••• 1 Chi-Square 
Pbi Coefticient 
Cont i ngency Coeeficient 
Cramer'!I V 

EHecti,_ Saonple Size. UI 
Frequency M1a.inq • l 

74 

OF 

3 
1 

1.55' 
1.. 710 
0.310 
o.on 
o.on 
0.0'2 

I'rob 

O. ' ''' 
O.6H 
0.531 



nBU! OF 01 BY GDlDR 

01 GENDll 

Frequ .. ncy / 
Pe reent / 
Row Pet / 
Col Pet / 1/ 21 Total 

.. _---- --.--------+-----. ... 
67 ,. 11 5 

33. 67 19 .20 72 .B6 
46 .:21 53." 
84.81 65.00 

---- -----. -- ------. --------. 
2 I U 42 54 

/ '.03 21 .11 27. l4 
I 22.22 77 . 71 

/ 15.19 35 . 00 

-- ------ -.--------.----- ---+ 
Total " 120 U , 

lJ . 70 60.10 100 . 00 

Frequency " i •• 1oq • 

STATISTICS FOR TABLE OF 01 BY GENDR 

Stat lscic OF Value 

Chi-Squa.re 1 '.455 
Likelihood Rat i o Clli -Squa.re 1 ,. '" 
Continui t y Adj . Chi-Squere 1 .. .. 0 
~ee l - Haen.%el Chi -Square 9."01 
Fisher 'S £xac t Te.t (Le t t ) 

(Right) 
(2-TdlJ 

Phi CoeUici ent 0.ll8 
Contingency Coefficient 0. 213 
Cramer ' s v 0 .21& 

nBU! OP 02 BY GSHDIl 

02 GENDR 

I'requency I 
Percent I 
Ro.. Pet I 
Col Pet / 1/ 2/ Total 

---------.--------.--------. 
0 / "'2 115 117 

I l'.l1 57.79 g] . 97 

I l8 . 50 n.50 
I 91.lt n. 1l 

---------.- -- -----.--------. 
l I .., 5 12 

I 3.52 2. 5 1 6 .0) 

I 51 .3 ] 41.67 

I 8 . U 4.17 

------ ------------.--------. 
Toltal 79 120 1ft 

3t . 70 60 . l0 100 . 0 0 

Frequency "i •• 1ng • 2 

STATISTICS FOR TABLE OP 02 BY GIlfDR 

Statht i e OJ' Velu. 

Chi- square 1 1.152 
Likel ihood Rat io Chi-Squ.re 1 1.104 
Continuity Adj. ehi -Square 1.117 
Hentel-Heene x.l Chi -Squere 1 1.843 

Fi aher '!I E.x&ct. Te.t (Left ) 
(Right) 
12 -Tail } 

Phi Coefficlent -0 . 096 
Cont.::.ngency -=C f!f~ !.cl ent 0.0 96 

·0 . 096 

75 

Prob 

0 . 002 
0.002 
0.004 
0 .002 
1.000 

1. 46£- 01 
2.02£-OJ 

0 . 174 
0 . 179 
0 . .,1 
0 .175 
0 . 1" 
0.'51 
0 . 226 



TABLE OF 0 3 BY GEHDR 

03 

Frequencyl 
Pe rc ent 
Row Pet. 
COl Pet 

1 
1 
1 

CIEKllR 

21 Toul 

------ ---+- -------+- --- --- -. 
° 52 " 141 

26.13 H . 72 70. 15 
36 .81 63.12 
65.12 7 •. 17 

-- -- ----- +--- -- ---+---- ----+ 
2 

Tot.a l 

27 
13 .57 
46.55 
14.11 

" n .70 

Jl 
15. 51 
53 . e5 
25 . 83 

120 
60 . 30 

51 
n . 1 5 

1" 
100 . 00 

Frequency Mi •• lng • 

S"I"ATIS"rI CS FOR TABLE OF 0 3 BY GDlDJl 

Stat.lst1c 

Chi ·Square 
Like lihood Ratio Chi-Square 
Continui ty Adj . Chi - Square 
MAntel-Kae nsz el Chi - Square 
Fisher ' • E.x.&ct T •• t (lA ft ) 

(R.1g ht l 
(2-T.it , 

Phi Coeff icient. 
Cont.ingency Coe f ficien t 
Cramer ' . V 

'rAllLE Of' Qc 

Ot 

Frequency 1 
Perc'e n t. I 
Row Pet 1 
Col Pet 1 

a 

GEHIlR 

71 
39. 20 
H . eO 
98.73 

1 
0 .50 

J3 . 33 

DF Val ue 

1.'0' 
1 1. 5'2 
l. 1.227 
1 1 .598 

- 0. 0'0 
0.019 

-0 . 0'0 

BY GJlRDR 

21 To ta! 

UI 
5 ' . 30 
60 . 20 
,. . 3] 

l 
1 .01 

" .6 7 

196 
9 •. U 

1. 51 

1.2 7 1. 67 

Tot a l 79 
39 . 7 0 

Frequency Mi • • ing • 

120 
60 .J O 

1" 
100. 00 

STATI ST ICS FOR TABLE OF Qc BY GENOR 

Stat i .tic DF Va lue 

Chi-Square 0.052 
Li kelihood Rat i o Chi - Sq'.Jare 0.05J 
Cont i nu i ty Ad j. Chi - Square 0 _000 
Mante l -Haena ze l Chi -Square 0 . 051 
Fi .her ' , Exac t Teat. (Le f t l 

(Right l 
12-Tnl l 

Phi COf!tHeient 0 . 016 
Cont.l:\gency CoeffiCIent. 0 .016 
: :- a - ~ :- ' 0; 

., 0.0 16 

76 

Prob 

0.205 
0 . 207 
0.258 
0.206 
0.134 
0.92) 
0 . 264 

Prob 

0 . 12 0 
O. IU 
1. 000 
o .In 
0 . 713 
0 . 65 3 
1. 000 



TJ.SLE OP OS BY CEIIDR 

05 

Frequency I 
Pe rcent. 
Row Pe t 
Col Pet 

I 
I 
I 

GEliDR 

21 Total 

-- -------.- ---- ---+--------+ 
0 70 104 174 

35 . 15 5:/ .26 17 . 44 

40.23 59 . 77 
88 . 6 1 B6 . 67 

----- ----+--------. --------. 
2 

Tot .. l 

, 
4. 52 

15 . 00 
11.39 

" 39 . 7 0 

U 

1 . 0 ' 
64. 00 
13 . J) 

1.20 
50 .30 

25 
12 . 56 

I " 
100 . 00 

STATiSTICS FOR TABLE OP 05 BY CDlDR 

Scatl scic 

Chi · Squoa re 
Like lihood Ratio Chi-Square 
COlltlnUl ty Adj . Chi-Square 
M~nt~. l - H.en.z~l Chi -Squar e 
Fisher' s Exact. Te.t. ILef t ) 

IRi g h t l 
12-Taill 

Phi Coe ff i cient 
Cont.l ngency Coeff ici ent 
C.r .me r 's V 

TABLE OP 0 6 

06 GENOR 

Frequency I 
Percent. 
Row Pet 
Co l Pet 

TotAl 

I 
I 
I 

" 33.17 
37.71 
83 . 54 

, I 13 

I 6. 51 
I 54.17 
I 15.45 

11 
39.70 

11 

OF 

1 

BY CElIDR 

l a' 
54 . 77 
5l . n 
90 . 1l 

11 
5.S) 

4S.81 
9 .17 

120 
60. ]0 

0. 163 
0 . 165 
O. OH 
0 . 163 

0 .029 
o.on 
o.on 

17S 
.7.14 

24 
la .06 

STATI STICS FOR TABLE OP OS BY amIIlR 

Stat.iat. i c OF 

Ch i · Square 2. 116 
Li ke lihood Ratio Chi· Square 2 . 334 
Conu nu i ty Adj . Chi -Square 1.749 

Man~e l - H.en. z el Chi -SquAre :1 . 374 
fisher 's E.xac-r. Test ILeft l 

(Ri;ht l 
12 -Ta ll l -. ... .: ..: - -..... -- ·0 . 110 

77 

0.686 
0 . '15 
0 . IS3 
0.687 
0 . 731 
0 .01 
0. 1 l! 

. rob 

0. 122 
0. 127 
0 . 185 
0 .1 23 
0.0" 
0.960 
0.181 



TABLE OP 07 aT GEIItlR 

0 7 

Frequency' 
Percent. I 
Row Pet , 

Col Pct. I 

GENOR 

~I Toul 

-- ---~---.--------~--------. 
0 57 73 no 

28.64 H . U 65. )) 

41 . 85 5' . 15 
72.15 ,o.n 

---------+------- -+----- ---+ 
1 I 2~ 47 59 

I 11. 0' 23 . 6~ 14 .67 

I 11.U 68 . 12 

1 27 : .5 39.17 

---------.- -------+--------. 
Total " 120 U, 

39.70 60.l0 100.00 

Frequency Kiaa i Dq • 

STATISTICS POR TABLE OP 07 BY GEllDR 

Sc..at1at. i c 

Ch.i - Sq"WI re 
~i kelihood Rati o Chi-Square 
Continu,ty Ad j. Chi-Square 
Mantel-iLl.M zd Cbi-SQ"WIre 
Fl.her · , Exact Teat (t.ft.) 

(R i qb.tl 
(2-Tail l 

Ph i CoeHic i eat 
Continqency coefficient 
cral8er·. V 

OF 

1 ~ ."4 
~. 714 
~.218 

1.611 

0 . 116 
0.n6 
0.116 

TABLE OP QI BY GIIIOR 

08 

Frequency I 
Percent 
Row Pet 
Col Pct 

0 

, 
1 , 

411 
24.62 
44.55 
6:l. OJ 

21 Total 

61 , 110 
30.65 I 55.28 
55 . 45 , 
50.8J , 

------ ---+--------.--------+ 

Tot.al 

)0 

15.01 
33.71 
37 . 97 

" 39.70 

5' 
n.6S 

".2' 
U.17 

120 
60 . 30 

, 
I 
1 
I 

It 
44.72 

U, 
100 . 00 

STATISTICS FOR Tr.BLE 07 01 BY GEllDR 

Staci.Uc OP Value 

Chi-Square 2 . 414 
~1kel i hood Rat i o Chi-Square ~ . 428 

Continu i ty Ad j . Chi - Squ .. r. 1 1.982 
"-ncel-Haen."%fll Cb.i-Square 2.402 
Flahe:r'. Exilct Teat (t.tt) 

(Right) 
I ~-Tail ) 

Ph, Coeffic l. ent 0 . 110 
Contlnqe ncy Cce :f t'iClent 0 . 109 
: rJd"'e :-'s 0 . :1 0 

78 

hob 

0.101 
0 . 098 
0.ll6 
O.~02 

0 .964 
O. 0 68 
0.U8 

Prob 

0.120 
0.119 
0 . 159 
0.121 
0.956 
0.079 
0 . 145 



TABLE OF Ot BY aElIIIII 

09 GERDR 

Prequen.ey , 
Percent , 
Row Pet , 
Col Pe t , 21 Tatal _ _ ~ _____ _ + _ _ a _____ • _______ _ • 

0 59 102 111 
34 .61 51.2' 1S. 91 
40 . 3 5 5' .65 
17. n 15 . 00 

---------.--------+--------+ 
2 

Total 

10 
5.01 

15.71 
12 . 6 6 

79 
39. 10 

11 21 
9 .05 U. 07 

U . .2t 
15. 00 

1.20 1" 
60 .l0 100.00 

Frequeney Mi •• ing - .2 

STATISTICS FOR TABLE OF Q9 BY GDIDR 

Sta t isti c 

Chi - Square 
I..1kelibood Ra t io Chi-Square 
COnt inuity Adj. Chi-Squar. 
Mante l-Kaene.el Chi-Square 
Fi.her · s Exact T •• t (Left) 

(Right I 
(2-T.111 

Phi CQeffic ie.nt 
Con t ingency Coeffi c i ent 
era_c' _ 1/ 

OF 

1 
1 
1 
1 

Value 

0.21' 
o.a! 
o.ou 
D.21S 

a.all 
O. Oll 
a . OJ] 

TABLE OF 010 BY GERDR 

Q10 GERDR 

Frequency ' 
Percen t , 
Row Pet , 
Col Pet 1 2' Tata l 
----- --- -.. -- -_ .. -.--------. 

° 70 105 176 
35.18 53 . 27 ... U 
n.77 'O .ll 
".51 " .lJ 

---------.--------.--------. , 14 23 
4.52 7. 04 11 . 5' 

H.13 ,o.17 
ll . lt 11.'7 

---------+--------+--------+ 
Tot: . 1 '9 120 1" 

no 70 '0 . 30 100 . 00 

Frequency M1 •• 1ag -

STATISTICS FOR TABLE OF 010 BY GERDR 

St.atist i c 0' 

<:hi - Squ .. re 1 0. 004 
Likelihood Retio Chi-Squar. 0 .004 
COncinui ty Adj . Chi ·Square 0. 0 00 
Mant: el - H.~n. zel Chi ·Square 0.003 
Fl.hec' _ ExaCt T •• t ( Leftl 

(Righ t ) 
(2 - Tail) 

Phi Coetficl.ent 0 . 0 04 
Cont. i ngency Coet t lc i ent 0. 0 04 
f"' :-",.. ... !" '01 \' 0 . 00 4 

79 

Prob 

0 .642 
0.640 
0 07911 
0 . 643 
00 7 4 7 

0 . 403 
o onl 

Pro!: 

0 .953 
0 . 953 
1 .000 
0 .953 
0.608 
0.571 
1. 000 



-

TUl.I C# 01 IT ftIIII 

01 ETKII 

rrequencyl 
Percent. I 
Ilow Pct I 
Col Pct I sl Total 

-~------ - . --- -----.--------+--------.------.-. 
a I 

I 
I 
I 

1.21. 
'0 . 50 
1].4" 
71.18 

" 24.50 
1t.0' 
2'.12 

1 2 , ) 

'. 00 4.50 1.50 
'.n '.21 2. 07 

' 5. 71 15.00 15 . 00 

2 I ) 1 
1.00 I 1. 50 0.50 
3.U I 5.065 1.12 

14.U I 25 .00 · 25.00 

145 
72 .50 

55 
27 .50 

Total 170 
IS .OO 

U 
·7.00 

.. 200 
2. 0 0 100 . 00 

Frequency Hi"1l>g" - 1 

STATISTICS FOIl TAaLI: or 01 ar ETRII 

Stali.tic 

Chi -Square 
Li ke lihood Rat io Chi - Square 
Mantel-Ha ....... l Chi - Sq\IAra 
Phi Coeffici ent 
Cont inqancy Coefficient 
Cramer ' s V 

Iffective 5&111(>1. Sh •• 200 
PrequllDCY Hi aaiDg" - L 

1 

TUl.I or Q:I BY !mill 

Val ... 

1.&2' 
1.5" 
'0.1" 
0.014 
0.014 
0.014 

0.700 
0 . 510 
0 . 546 

PrwqullJ>cy l 
Percent I 
Ilow Pct I 
Col Pet I 31 51 Total 
---------+--------.- -------.--------+--------+ 

a I 112 U 
I 11.00 7.00 

__ I '5.71 7.41 

I '5.2' 100.00 

J I • I 
I 4.00 I 
I 72.13 I 
I 4 . 71 I 

a I 
0 . 00 I 
0.00 I 
0.00 I 

10 
5.00 
5.:U 

n.lI 

2 
1.00 

11.11 
1I.n 

1.50 
1.5' 

75 . 00 

1 
0.50 

' .a. 
25.00 

---------.--------+-,-------+--------.---- --- -. 

119 
" .50 

11 
5 .50 

Total 170 
85.00 

12 
'.00 

4 200 
7.00 2 . 00 100. 00 

STATISTICS FOR T)ALI or 02 .T ETRII 

Stetl.tic 

OIL-Square 
Lik.lihood Rat io Chi -Squart 
Kantel-H •• nazel Chi-Square 
Phi Coefficient 
Contlnqency Coefficient 
C"raMr'. V 

Ef f ective Sample Size • laO 
Frequency M1 •• inq • 1 

80 

Dr 

) 

3 

Velu. 

'.IU 
5.112 
4.H7 
0.115 
0.112 
0.11S 

Prob 

O. OTl 
0 .1" 
0.0)7 



TABLE OF OJ BY E"nIN 

03 E"nIN 

Frequency ' 
Percent , 
Rov Pct , 
Col Pct , 

2 

120 
60 .00 
8 4 .51 
70 .5 9 

50 
25 . 00 
86 . 21 
29 . 41 

r ,requenc y Mi •• 1ng _ 1 

1] 

6 . 50 
9. 15 

U. 86 

2' 

4. 00 
5 . 63 

66 . 67 

1 , 4 

0 . 50 I 2 .00 
l. 72 I '.90 
7 . 14 I 33 . 33 

J' 
0.5 0 
0 . 70 

25 .00 

1.50 
5.17 

75.00 

STATISTICS FOR TABLE OF 03 BY ETmI 

Staciat i c 

Chl·Squa re 
Like lihood Ra t ~o Chi - Square 
Kance l -Haen •• el Chi-Square 
Phi Coe ff i Cl.enc 
Cont. ingency Coef fi cl.ent 
Cr ame r ' !I V 

Effect ive Sample Si ze • 200 
Freque.n cy Hl.s. ing - 1 

DF 

1 

TABLE OF Q4 9Y ETIIll 

04 ETI!N 

Value 

7 . 482 
7 . n o 
1 .• 37 
O. l n 
O.UO 
0 . 193 

5 ' Toto l 

1'2 
71.00 

5' 
2' . 00 

200 
100 .00 

Prob 

O. OS! 
0 . 041 
0. 266 

Frequency ' 
Percent I 
Row PCt , 
Col PCt I 11 3' 5' Total 
---------.--------.- -------.----- --- .-------- . 

167 14 12 4 
!J .SO 7.00 6.00 2.00 
'4. 77 7.11 6. 0' 2. OJ 
98 .24 100 . 00 100.00 100.00 

. . . . _----.--- -----.------ -- .--- -----.--------. 
2 

Tcta..i. 

1. 50 
10 0.0 0 

1.76 

170 
85 .00 

Fre que ncy M1 •• inq _ 1 

0 
0.00 
0.00 
0 . 00 

14 
7 . 00 

a 
0.00 
0 . 0 0 
0 . 0 0 

u 
' . 00 

0 
0 . 00 
0 .00 
0 . 00 

• 
l. 00 

STATISTI CS FOR TABLE Of 04 9Y E"nIN 

Chi·Square 
Like lihood Ratio Chi-Square 
Mante l-Kaen.zel Chi· Square 
Phi Coe!ticient 
Contingency Coeff i cient 
Cramer's V 

Ef fe c tive Samp l e S1ze • 200 
Fr equency Mi •• l nq • 1 

81 

DF Val ue 

0.5J7 
0 . 91 3 
0.lt7 
0. 052 
0 . 0 52 
0 .052 

lt7 
91 . 50 

1. 50 

200 
100 . 00 

Prcb 

0 .'11 
0.105 
0 .5:n 



05 

Frequency 1 
P~rcenc 

Row Pet 
Col Pet 

Tota! 

1 
\ 
1 

147 
73 .50 
84 .00 
16.41 

2l 
11.50 
92.00 
D . 53 

T .... I.E OF 05 BY E'I1IIl 

11 

14 
7.00 
1 . 00 

UO.OO 

o 
0.00 
0.00 
0.00 

11 
1.00 

21 

10 
5.00 
5.71 

IIl.31 

1.00 
1.00 

15.57 

] I 

LOO 
l.U 

100 . 00 

a 
o. 00 
0 . 00 
0.00 

4 

2000 

STATISTICS FOR T .... I.E OF OS BY E"TlIlil 

Stat istic 

Chi -Square 
~ikelihood Ratio Chi-Square 
Han~el-R.en.Eel Chi - Square 
Phi Coefficient 
Continge.ncy Coeffici ent 
Cramer ' :5I V 

tffeet~ve Sa"'Ple Si ze • 200 
Frequency Mi •• ing • 1 

DF 

1 

TABLE OF Q6 BY ETHII 

06 

V.lue 

2.927 
5.143 
0.617 
0.121 
0.120 
0.l2l 

51 Total 

115 
I7 . S0 

2S 
H.SO 

200 
100.00 

0.40l 
0.152 
0.4l2 

Frequency I 
Percent I 
Row Pct 1 
Col Pct I 1 , 51 "Total. 
. ... _----.-.------.--------.-- .. _---.--- -----+ 

0 15l 
75.50 
85.BO 
81 . 82 

19 
9.50 

79. 1 7 
11.18 

12 
6.00 
6 .82 

85.71 

2 
1. 00 
l _l3 

14 . 29 

4.50 
5 . 11 

15.00 

1.50 
11.50 
25.00 

, 
2.00 
2 . 27 

100. 00 

0 . 00 
0.00 
0.00 

------- --.--------.--------.--------.- -------+ 
Tota l 17Q 

85 . 00 

Frequency Missing • 1 

14 
7.00 

12 
6.00 

4 
2. DO 

STATIST I CS FOil "!"ABLE OF Q6 BY I1nOI 

Stati.t i c 

Chi-Square 
Likelihood Ratio Chi-Square 
Mante-l-H.ae:nszel Chi -Square 
Phi Coefficient 
Cont i ngency Coeffic i ent 
Cramer'. V 

Effeet,ve Sample S1ze • 200 
Frequency Mi •• i ng • 1 

OF 

2.6" 
2 . 7:.15 
0.195 
0 . 1l5 
0 . 114 
O.l1S 

82 

176 
81.00 

H 
12 . 00 

100 
100 . 00 

Prob 

0.450 
0 . 436 
0.658 



Q7 ETlI!I 

Frequancyl 
'arcent I 
Row ~ec I 
COL ~et I 

LID 
55.00 
85.27 
64.71 

1 I 60 

Total 

I lO.OD 
I 84.51 
I l5.:29 

170 
85.00 

ruLE 0' Q7 BY IT1III 

11 

10 
5.00 
7 . 75 

'l.U 

II 

7 I 
1.50 I 
S . U I 

58.ll I 

4 I 5 
LOO I :2.50 
5.61 I 7.040 

lB.57 In.'' 

14 
7. 0 0 

1:2 
6 . 00 

1. 00 
1.55 

SC.CO 

1_00 
Z_U 

SO .00 

" 2.00 

STAT I 57I CS FOR TAB.I.E OF 07 liT I'TIIlI 

Stathtic 

Chi-Square 
Likelihood RAtio Chi-SquAre 
Hantel-Haenazel Chi-Square 
Phi eo.ff1cient 
Conc,i ng.ncy Coef fic ie.nt 
Cramer'. V 

Effective Samp le S1ze • 200 
Frequency Mi •• inq • 1 

DF 

1 

TABLE OF 01 BY E'l'HII 

08 ETlI!I 

Value 

0.863 
0.853 
0_312 
O.OU 
0.0" 
0.0" 

51 Total 

In 
64 . 50 

71 
35.50 

200 
100.00 

Prob 

0 . 8H 
0 . &37 
0_ '575 

Prequency l 
Percent I 
Row Pet I 
Col Pet I 11 21 31 51 Total 

Tot ... l 

o ~2 

46.00 
BZ.BI 
54.12 

1 I 78 
I H.OO 
I B7.6. 
I 45.81 

170 
8S . 0D 

Frequency Hi •• 1ng • 1 

10 
5.00 
9.01 

71.4l 

8 
1.00 
7.11 

".51 

• I " 
l.OO I Z.OO 
4_U I '.n 

28.57 I ll.B 

14 
7 .0 0 

0.50 
0.'0 

25.00 

1.50 
3.37 

75.00 

2.00 

STATISTICS FOR TABLE 0' 01 BY n1IIiI 

Statiatic 

Chi-Squar. 
Likelihood Ratio Chi-Square 
Mantel-.H.aenezel Chi-SquAre 
Phi CoaCficiant 
Contingency Coafficient 
Cramer'. V 

Etfectiv~ Sa~le Size • JOO 
Frequency Hi •• lnq • 1 

83 

OF Value 

3.112 
) . 1t2 
0 . 000 

'O.ll' 
O. lH 
0 . ll6 

III 
55.50 

U 
41 . 50 

200 
100.00 

Prob 

0 . 2f1 
0 . 215 
0.n5 



TABLE OF 0' BY BTIOI 

09 ETRN 

Frequency/ 
Per ceMC / 
Row Pcc / 
Co l Pct / 1/ 2/ JI 5 / 'Iou I 

144 13 / 1.0 
72. 00 ' .5 0 / 5.00 2. 00 
86 .. 21 7 . 60 / 5.'5 2. H 
11 . 71 'l . B' / Il. ;\] 100 . 00 

------ --- .------ --+_._-----.----._-.+------ --+ 
2 / 

/ 
/ 
/ 

Total 

26 
13 .00 
n ." 
15 . 29 

170 
.5. 00 

Frequency Mi •• l ng - 1 

0. 50 
3 .• 5 
7 . 14 

14 

7. 00 

/ 
/ 
/ 
/ 

l 
1 .00 
6 . '0 

15 .67 

u 
'. 0 0 

/ 
/ 0. 00 

/ 0 . 00 

/ 0 . 00 

2 . 00 

STATISTICS FOR 'rULE 0 ,. Qt aT IItRII 

Stn1a t 1c 

Ot1 - SquAre 
.t.1l<e l1hood Rat io Oti -Square 
MAntel· Haen •• el Oti -Squar. 
Phi Coefficient 
Conc inge ncy Coefficient 
CrAMer ' . V 

Effect i ve Samp le S1 .e • 200 
Frequency Mie e ing _ 1 

OP 

1 

TABLE 0,. Ql 0 8'1' £TBII 

010 ETRN 

value 

l.Ul 
2. 1.12 
0.577 
0 . 0 84 
0. 014 
0. 084. 

171 
15 .50 

2' 
U.50 

200 
100 . 00 

0 . 100 
0.549 
0 .441 

frequency / 
Percent / 
Row Pe t / 
Co l Pet / II 5/ Total 

152 I 14 
'6 .00 / 7 . 00 4.50 1. 50 
15.a / 7 .• ' 5. 01 1.n 
19 . 41 / 100. 0 0 75.00 75.00 

------ ---.--------.--------+--------.---- -- --. 
2 / 

I 
I 
I 

Tota l 

1. 
9 . 00 

81 . 12 
10 .5 9 

170 
85.00 

I 
I 
I 
I 

Frequency Mi •• i ng • 

0 
0 .00 
0 . 00 
0 . 00 

14 
7 .00 

] 

1. 50 
1l.U 
25. 0 0 

12 
6 . 00 

1 
0.50 
'. 55 

25. 00 

• 
2 . 00 

STATISTI CS FOR TABLE OF Ql 0 8'1' KTHN 

Stat i at i c 

Oti-Square 
Llkelihood Ra tio Ot t - Square 
Kantel-H •• n •• el Otl -Squa re 
Phi Coe Uicu n t 
Con~~ngancy Coe f f i cient 
Cramer ' . V 

EUeCtlve Samp l e S1:e • 200 
Pre cr".le cv "' ":'S.:'::C • 1 

OF 

3 
3 
1 

I. U ] 
5 _7 5 ] 
1. 50& 
0. 15 ' 
0 .156 
0 . 158 

171 
It . OO 

22 
11 . 00 

200 
100. 00 

Prob 

0. 175 
O. H I 
0 . 22 0 



TABU: OF 01 BY lISE 

0 1 lISE 

Frequenc:y / 
Perce nt. 
Row Pct 
Col Pet: 

/ 
I 
I 01 11 21 Total 

------ ---+--------.--------•. _----- -. 
0 

2 

1 
0 .50 
0 .69 

100.00 

o 
0.00 
0.00 
0.00 

77 

31 . n 
5).10 

71 . " 

30 
IS . 0' 
55.56 
la.o. 

n 
JJ ." 
41 .21 
7loU 

24 
12 . 0' " .... 
25.37 

14 S 
n ." 

54 
27 . 14 

19' 
100 . 00 

STATISTICS FOR TABU: OF 0 1 BY lISE 

DP Value 

Chi ·Squar" :.I 0. 44 3 
L1Jcelihood ~t i o Ol.i ·Square 2 0. 701 
Mantel -Kaen lzel Chi-Square 1 0.017 
Phi Coefficient 0.Ot7 
COnt i ngency Coefficient O.Ot' 
Cramer '!! V 0.047 

Etfec tlYe SlIIIIple 51ze • In 
l'%"eque.nc:y H1 .. 1n9 • :.I 

TABLE OF 02 8 '1 lISE 

02 lISE 

Freque ncy I 
Percent I 
Row Pct I 
Col PCt I 01 1/ 2 1 Toea I 

Tot a l 

1 

0.50 
0 .53 

100.00 

o 
0 . 00 
0.0 0 
0 . 0 0 

O.so 

Frequ~ncy Mi • • i ng • 

9. 
41 . 25 
5 2 . 41 
91. 59 

•. 52 
75.00 

B. U 

107 
5 3 . 77 

81 
44 .22 

" .06 
".70 

1. Sl 
25.00 
]. JO 

91 
45. 13 

STATISTICS FOR TABLE OF 02 BY lIS E 

Stati !lt. 1C 

Chi · Square 
Likelihood Rat io Chi • Square 
H.ntel - H.en.~el Ch i ·Square 
Phl Coet tJ.c lent 
Contlngency Coef!iclent 
Cramer 's V 

Effect.v .. Sample Si • •• 199 
Frequency M18. ~ nq • 2 

85 

OF 

2 
:.I 

Val ue 

2 . BS 
2. 50 8 
2. 016 
0 . 108 
0 .108 
0.101 

117 
91.9·7 

12 
6 .01 

In 
100. 00 

Pro!> 

0.101 
0 . 70 3 
0 . 895 

Pro!> 

0 .311 
0 . 21S 
0.lS6 



naLE or 0] BY KSIt 

Ol RS£ 

Frequency 1 
Pe r cene 1 
RDw Pee 1 
Col Pee , 

a , 
OJ , 77 '2 140 , O.so , 31 . 69 31 . 11 70 . 35 , 0.71 , 55. 00 U . 2t 

1 100 .00 I 71." 61.13 

~ ------- - .-------.. --------.--------. 
0 , 

0 . 00 , 
0.00 I 
0.00 t 

Total 
0.50 

Freque ncy Ml •• :'.Q.C)' • 1 

]0 

15 . 0& 
50 : a5 
1II .0~ 

107 
5] .77 

2' 5' 
a . 57 29 . 65 
49.15 
] 1. &7 

91 1" 
45.7] 1 00. 00 

STATISTICS POll TABI..E or 03 BY JIS1l 

St.. ti ltic 

Chi-Square 
Like lihood RAeio Chi-Square 
Kaneel-Haenazel Chi -Square 
Phi Coefficient 
Cone lDgency Coeff i cient 
Cramer ". V 

Effective Sampl e Size - 19' 
Frequency M1 • • ~nq - 2 

DP 

2 

Val".& 

0.770 
1.050 
0.4" 
0 .0'2 
0 .06. 
0.052 

TAB LE OF 04 BY SSE 

0 4 HSE 

Frequency 1 
Percent I 
Row Pet I 
Col Pet 1 01 l ' ., Toe a l 

---------.--------.------ -- .---- ----. 

Tota l 

0 I • 
I 
I 
I 

1 
0. 50 
0.51 

1 00 .00 

0 . 00 
0. 00 
0. 00 

0 . 50 

1 06 
53.27 
54. 0 1 
99 . 07 

1 
0 .5 0 

]l.ll 
0 . 9] 

107 
53 .77 

49 
u.n 
45 .41 
n . 8 0 

2 
1 .01 

, '. 67 
2.20 

91 
45 . 73 

STATISTICS FOR TABLE OF 04 BY HSB 

1" 
n . ., 

1. 51 

199 
1 00 . 00 

0_ 611 
o.sn 
0 . 410 

St.tlat:ic .DF Vallie Prob 

Chi·Squ.are 
l.i.kelihood RAe 10 Chi ·Square 
H.nc el- H~en.%e l Chl-Sqvare 
Phl =oefU clent 
Ccnt~nqency Coe t ti c l ent 
Cr Amer ' !II V 

::- .0 . _: ___ _ ' .... l S~:':" .., • :: 

86 

0.544 
0. 560 
0. 540 
0 . 052 
0 .05. 
0 .052 

0. 752 
0 . 756 
0. 4 62 



05 

Frequency 1 
Percent 1 
Row Pet 1 
Col Pct 1 

o 

2 

TJ.llLE OF 05 Dr lISE 

lISE 

01 

1 1 u 
0 . 50 I ~6 . 7J 
0.57 1 53 . 14 

100. 00 I 16 .92 

a 
0. 00 
O. 00 
0.00 

1t 
7 .0l 

S' . ll 
13 . 0 1 

1 1 

11 
.0.70 
46 . 29 
U. 01 

10 
5.03 

. 1.67 
1 0 . '9 

2 1 

---------.--------.--------.----_ .. .• 

Tot.a l 

17 5 
n .H 

,. 
12. 06 

Total 1 

0 . 50 
107 

53.77 
91 1" 

.5. 73 100.00 

STATISTI CS FOR TULE OF 0 5 BY HBE 

Statiae i c OF Va lue 

Chi -Square :4 0.141 
Likelihood RAtio Chi-Square 2 0 .461 
Mant el-Maan.xe l ~-Square 1 0.l33 
Phi Coefficient a.on 
Cont ingency Coeffic ient o.on 
Cramer ' !I V 0.041 

Effect. ive SU!ple Si%e . 199 
Frequency M1 •• i ng . 2 

TABLE OF 06 BY RSE 

06 fISt 

Frequen cy 1 
Percent I 
Row Pet I 
Col Pet I 0 1 1 1 21 Total 

---- ---- -. --- -- -- -. --------.--- -- ---. 
1 

0<. SO 
0.57 

100. 0 0 

97 
48 . 74 
55. U 
90 . 65 

77 
lI.U 
404 .00 
84 . 6 2 

._---- ---+ --------+--------+--------. 
4 1 

I 
1 
I 

0.00 
0.00 
0. 00 

10 
5 . 03 

41.67 
9 .3 5 

7 . 0' 
Sl.ll 
15.38 

-- -------.--------.-- ------.--------. 

175 
17 . ,~ 

2' 
12 . 06 

Prob 

0.St3 
0. 7h 
0 . 715 

Total 1 
0 .50 

107 
53 .17 .5. 73 

1" 
100. 00 

Frequency Mi • • ing - 2 

STATISTICS FOR TJ.llLE OF 06 BY HSE 

Statia t i c OF Prob 

------------- ------- ------- ---------- ---------- ------ -
Chi-Squar .. 
Likel i hood Rat io Chi·Square 
H&neel-Kaen • • el Chi-Squa re 
Phi Coefficient 
Contingency Coetfieient 
Cremer' . V 

Effecc i va Sample Si ze • 199 
Fr eque ncy Hl 881ng • 2 

2 

87 

1.829 
1. 9]7 

l .810 
0 . 0" 
0. 095 
0 . 0" 

0. ~ 01 

0 . 310 
0 .179 



07 HSE 

Pr e quency l 
Perc ent 
Itow Pe t: 

Tgt.B OP Q7 BY HSE 

Col Pet: 

I 
I 
I 01 2 1 TotAl 

--- . .. _--•.. _-- ---.--------.--------+ 
0 I 1 19 II 

I 0 .50 19 . 60 41 . 22 

I 0 .7' 3~. '' iI . 75 

I 100. 00 16 . ' 5 9i .70 

-- -------.------- -+--- ---- -.- -------. 
0 n 

0. 0 0 )4 . 1 7 1. 51 
0 . 0 0 9 5 .7"7 4 . 2] 

G. OO 63.S5 ] . 30 

--- ---- --+ --------+--------.--- -----+ 
Total 1. 

0.50 

Frequency " 1eeing -

107 
.53 . 77 

91 
45 .73 

121 
" . 32 

11 
35. " 

U9 
1 00 .00 

STATIST I CS FOR. TULE or Q7 BY lISE 

DP Val ... Prob 

---- ---------------------- -- ------------------- ---- ---
Chi -SquAre 
Like U bood Rat i o Chi -Squue 
NaDtel - Kaen8.e l Chi-gqu.re 
Phi Coefficien t 
Contingen cy Coef ficient 
Crame r ' . V 

Itfective 5a.p le 51z e - 19' 
Frequency Mie. i ng • 2 

2 
2 
1-

TUt.B OF 01 BY lISE 

Q8 HSE 

71 . 357 
U.Si' 
71 . 615 
O.UI 
0.532 
a. ,ZI 

0 . 000 
0. 000 
0 .000 

Frequency I 
Percent I 
Itow Pet I 
Col Pct I 01 11 2 1 Total 
---------+--- -----.--------.--------. 

0 I iD 51 
I 0 . 0 0 30 .1 5 25. 6 3 

I, 0 . 0 0 54 . 05 ,s.n 
I 0 . 00 51i . 07 51i.04 

--- ------.---- ----.--------.--------. 
1. I '1 

I 0. 50 

I 1.14 

I 100 . 00 

Tot a l 
0.50 

Prequenc y Mi • • i ng • 

,7 

23.62 
5 3 .41 
43 .93 

1 07 
53.77 

40 
20 . 10 
45.45 
43 . 95 

91 
45 . 73 

STATISTI CS FOR TABt.B OP QI BY HSI 

5tatiatic 

·Chi • Squar e 
~kellbood Ratio Chi- Square 
Mantel-~.n • • el Chi'Square 
Ph1 Coeffi cient 
COnt: i ngency Coe ff i c i ent 
crame r ' a V 

Effect i ve Sample She. 199 
Frequency Mi • • ing • 2 

88 

Dr 

2 

1 

Valu. 

1. 2 &1 
1.631 
0 . 050 
0 . 080 
0. 08 0 
0. 0 1.0 

111 
55.71 

.. 
41 . 2 2 

1" 
100 . 00 

Prob 

0.531 
0 . 441 
0 .el3 



TABLE OP 09 BY HSE 

Frequency I 
Percent 
Row Pct 
Col Pct 

I 
I 
I 01 11 21 Toul 

---- ---- -.--------. ---- -- --.--- ----- . 
0 I ,~ 7 . 

I 0 . 50 46 . 23 39.2 0 

I 0.5' 53.10 45. 61 

I 100 .00 85 . " 8 5 .71 

------ ---.------ --.--- -----.---- ---- . 
0 15 13 

0.00 7.54. 6 .53 
0 .00 53. 5 7 '" . U 
0 . 00 l4. .02 14 . 2' 

----- ----.--------.--------.--- -----. 
Total 1 

0.50 

Frequency Mi"i.ng • 

10 7 
53 . 7 7 

91 
405 . 73 

STATISTICS FOR TABLE or 09 BY HSE 

Staciat.ic DP Value 

1.71 
15. 93 

21 
U.O? 

1" 
100 .00 

----------------- --- ----------------- -----------------
Chi · Square 2 0. 167 0.920 

Likel i hood Rat io Chi -Square 0 . 107 0 . 158 

Mantel-Haena ."l Chi-Square 1 O.O U 0.193 

PIU CoeU i cient 0 . Ol9 

Cont. i ngency Co.ff.ident 0.Ol9 

Cr ame r ' l V 0 .02 9 

Effect i ve Sa"'Ple Size . U, 
Frequancy Mi uing • 2 

TABLE OF 0 10 BY HSII 

010 HSE 

Frequency I 
Percent I 
Ro ... Pct I 
Col Pct 1 

TotAl 

0. 50 
0 . 57 

100 . 00 

o 
0.00 
0.00 
0. 00 

1 

0.50 

01 

Frequency Mi.e ing • 

9. 
49. 2 5 
55.68 
91.59 

4. 52 
39 . 13 
8.41 

107 
5 3 .77 

77 
11.51 
43 . 75 
14 . 6l 

14. 
7.04 

60.87 
15.3' 

91 
45 . 73 

21 Total 

176 
11.44 

U9 
100 . 00 

STATISTICS FOR TABLE OF 010 BY HSE 

St..a't i a.t lc 

ChJ. - Squ.are 
Likelihood Rat lO Chi-Square 
Mantel-Haene.el Chi·Square 
Phi Co.t! i cient 
Contingency Coef ! i c .ent 
Cramer' . V 

Effective Sample Si ze • 1" 
Frequency Ki.elng • 2 

OF 

89 

Value Frob 

2.4.71 0 . 291 
2.574 0 . 276 
2 . 4 56 0 .1.1 7 
0 .111 
0.11 1 
O.lll 



~ABLE OF 01 BY I.COH 

01 

Frequency 1 

Perceat 
Raw Pet 
Col Pet 

Tota.l 

o 

I 
I 
I 

IaCOl 

III 
57.07 
78.47 
7S . Jl 

37 

lB ." 
58.52 
:a . • 1 

150 

75. " 

01 

11 
15." 
:11.5] 

U.SI 

17 
1.59 

31.U 
35.4~ 

4& 

2t.2t 

11 Total 

14' 
7~.7l 

U8 
100.00 

STATISTICS FOR TAilLE OF 01 BY lJICDM 

Stat.istic 

Chi-Square 
Likel i hood Ratio Chi-Square 
Conunuity Adj. Chi - Square 
Mant&l·Ka.a ••• l Chi-Square 
Pi.her'. £xac~ Te.t (Left) 

(Riqht) 
(2 -Tail ) 

Phi Coefficient 
Cont i ngency Coeff i cient 
Cramer'" V 

Effective SalOPle Size • He 
Fre.quency lUuiDq - 3 

~ABL£ OF 02 

02 

frequency I 
Percent I 
R"" Pee 1 
Col Pee 1 

Total 

I NCOM 

• 143 
72 . 22 
76 . ea 
95 . J) 

7 

l.S4 
58. Jl 
4.n 

150 
7S.76 

01 

OF 

2.119 
:l. 045 

• 1.611 
2.101 

0.103 
0.103 
0.103 

BY IJICat 

11 Total 

41 
21.n 
23.12 
a9.S1 

U 
24.24 

185 
93 . " 

12 
6.0' 

198 
100.00 

STATISTICS FOR TABLE OF 02 BY INCOM 

OF Value 

Chi· Square 2.112 
Likelihood R.&t.io Chi· Squarr 1.886 
Continu1ty Adj. Chi -Square 1.2:23 
Mantel-H.en.z:el Chi - SquAre- 2.101 
Floller'S £.x«C't Test. (Lett) 

(Riqhc l 
(2- T41 11 

Ph i Coe f ! ,,:, c l e n':: 0 . 103 
.... -:- .... : :'.": .... -.. - :: ... t: : -:-: 4 ..... 1 : 03 

90 

0 .1" 
0.153 
0.204 
0.147 
0.9" 
0.103 
O.a2 

Prob 

0.146 
0 . 170 
0 . 269 
0.H7 

0.958 
0.ll6 
0 .168 



Stac i lt. ic 

TABLE OP' QJ BY llICOM 

Q] I IfC'OM 

Fnoquency l 
Percent 
Rov Pc t 
COl Pet 

I 
1 
1 01 

--- ---- --.-- ------.--------. 
0 107 n 

54 . 0~ 16 . 16 
76 ." 2] . 0 2 
7l . ll " . 6 7 

- -- ---- ~ - + --.- - -- .• --------. 
2 1 43 16 

I 21.n 1.01 

I n.u 27 .12 

I 21.'''' JJ .ll 

----- ----.--------.--------. 
Total 150 41 

75 .76 21 . 24 

13 ' 
70.20 

5' 
u .ao 

1,. 
100.00 

STATISTI CS FOR TULE 01' QJ BY IllCOM 

OF Value 

--------------------------------------------------- ---
Chi- Square 
Li kel ihood Rat i o Ch i -Square 
Con t inuity Ad j. Chi 'Square 1. 
Mantel · Kaenne l Chi -Square 
nsher ' , Exa ct Te .~ (lAft l 

Phi Coeffic i ent 

(Ughtl 
( 2-T ... 1 l 

Contingency Coef t icient 
Crame r ' s V 

Eft ective Sample Size - 1'. 
,Frequency M1 •• 1..09' • 3 

0.1" 
0.173 

0. 18' 
0.377 

O. OU 
0 .044 
0.044 

TABLE OF Q4 BY IIICOM 

Freque ncy I 
Percen t 1 
110,. Pet I 
Col Pc:t ! 

168 
74 .15 
75. 90 
n .67 

2 ( 1 

T<>t al 

I 1.01 
I 66. 67 
I 1 .33 

no 
75 . " 

01 

Frequency Ml •• i ng - 3 

,7 
23. '" 
2~ . la 

" . !Jl 

0.51 
33.33 

2 .0' 

41 
24.2t 

11 Tot al 

us 
n ... 

1.S2 

U8 
100. 00 

STATISTICS FOR '!7oBlJ! or Q4 BY IBCOM 

Stat .lat ic 

Chi-Square 
LikeUhood Rat i o Chi-Squa n 
ConunllHY 1.41 < Chi'Square 
Kan~e l. - R .. e'n.sz,el Ch.1-Square 
Fishe .. · s Exile!; Te.~ ILet t t 

IRi 'lht t 
{ 2 - 7,& 111 

Dr Value 

0 . ll7 
0< 1.28 
0 . 00(1 
0. 116' 

91 

0 .511 
0.511 
0 .6&4 
D.SH 
0 . 788 

0, 32' 
0 .511 

' rob 

O<7l l 
,0. "721 
1, 00 0 
0 < 712 
0 .854 
0 . %7 

0 . 567 



TABLE OF 05 BT IlICOII 

05 I /iCOM 

Frequency I 
Perce nt I 
Row Pet I 
Col Pct I 01 11 Tot.&l. 
... . _-- --.-._- ----.-----_.-+ 

0 I 133 41 174 

I 67 . 17 30. 71 '7.11 

I 7'.44 :U .5' 
I 11.67 8 '5 . 41 

---- -----.--- -----.--------+ 
1 17 7 a 

I . St 1.54 12.12 
70 . 81 It.l'1 
11. ]1 U.S. 

Tota l 150 4' 1t1 

75. " 1'.~4 100.00 

Frequency Mi aaing . ] 
STATI ST I CS POR TAILII OF 05 BY IJrCCII 

Stat-i.tic 

Chi - S<[\Ure 
Li kelihood bt i o Chi-s.;ua .... 
Cont inui ty Adj. Chi-Square 
Mant e!-l!.IIenezel Chi-Square 
Fi.her·s ExAct Teat (Leftl 

(!li ght I 
(l-Tail l 

Phi CoefUcant 
Contingency Coeffic i ent 
Cramer ' s V 

Effective Sample Size • 191 
Frequency ", i .. i ng • 3 

OF 

1 
1 

V.llla 

0.1'1 
0 .141 
0 . 1,20 
0 .35' 

0.Ot3 
0.04] 
O. Ot] 

TABLE OF QC BT IlICOII 

06 [ HCOM 

Frequ.ency I 
Pereen't I 
Row Pet I 
Col Pet I 0 I 11 Total 
---------.---,----.---- ----. 

0 I 134 

I 67.68 

I 77 . 01 

I n.Jl 

40 
20.l0 
ll . U 
13.33 

171 
17 . 18 

--------- .. _------.. _._----. 
4 I 

I 
I 
I 

Tota l 

16 
8.08 

66.67 
10.67 

150 
15.76 

• 
4.04 

]].J) 

U . S7 .. 
2' . 24 

UI 
100 . 00 

STATISTICS FOR TABLE OF 06 BY l lICOM 

Statiet ie OF Value 

Ch1 -Square 1. 229 
Likelihood Ratio Chi-Square 1 1.155 
Cont i nuity Ad j . Chi - Square 1 O.7J D 
Mantel-H,;;enazel Chi-Square 1.l2] 

Fisher'. Exacc Te at (Left) 
(Right ) 
( 2 -T.l111 

~ . O 79 

92 

h'ob 

0. 541 
0.555 
0.71~ 

0 .549 
0.10' 
0.]54 
0 .&13 

"rob 

0 _161 
0.212 
O.H] 
0.1" 
0. 910 
0.19 4 
O.llO 



TAaI.E OF 07 BY IIIC'CM 

0 7 IllCOM 

Frequency 1 

Percent. I 
Row Pet I 
Col Pet I 01 1 1 Tot .. 1 

o " 48 .48 
75 . 00 

" . 00 

54 
27 . 27 
77 . 14 
J6 .00 

3l 
15 .16 
25.00 

" .67 

15 
1 .01 

22 . 16 
JJ . JJ 

ll. 
" .' 5 

7 0 
15.15 

U I 
100 . 0 0 

S'rATISTICS FOIt TULE OF 07 BY IJICOM 

Stat i s t i c 

Chi-Square 
Like lihood Rat.io Chi - Square 
Cont.inui ty Adj. Chi-Square 
M&nt.e l- Kaen81e l Chi-Square 
Fhher ' s Exact. Ten (Lef t ) 

(Right ) 
(2 - Ta il ) 

Phi Coeffi c ie.nt. 
COnt. ingency coef ficient. 
Crame r ' s V 

Effect l ve Sampl e 5 128 • 1 ' 8 
Frequency Hi •• i ng - ) 

DF 

1 
1 

0. 113 
0. 111 
o. on 
0 . 113 

-0 . 02~ 

0 .024 
-0. 02 ~ 

TAJILE OF 0 1 BY Ili'COM 

0 8 

Fre quency 1 

Perc ent 1 

Rev Pet I 
Col Pet I 

lliICOM 

01 11 Tota l 

-- --:----+-----_.-.--------. 
0 If 17 111 

42 . 4l 13,64 5' . 05 
75 . 61 lI.n 
56 . 00 55.25 

-------- -+--- -- ---+--------+ 
" :/1 '7 

n. ll 10.'1 4l. H 
7S.U 24 . 14 
U . OO 41 . 75 

-- -------.--- --- --.- ------ -. 
To t a l 150 . 1 1t1 

75.76 H.24 100 . 0 0 

Frequency Ml •• i ng • 

STATISTICS FOR TAJILE OF O' BY IJICOM 

Chi - Square 0 , 0 01 
Like lih ood Ra t i o Chi -Squa re 0. 0 01 
Cont i nuity Ad j . Chi -Square 0 . 000 
Mantel - Haen .. . l Ch i -Squar e 1 0 .001 
Fhller ' • Exact Te.t (Left ) 

(Rig ht ) 
( 2 -Tail ) 

Ph: Coef!:'c :. ent - 0.002 
-... . --.- ... - . ~ '" t • • • _ _ . ': 

~ 002 

93 

Prob 

0_7 ] 7 

0.73 6 
0 _171 
0 . 7 37 
0 . ~l9 

0 .692 
o.eu 

0 . "6 
0 . 976 
1 . 00 0 
0.97& 
0 . 556 
0.577 
1 .000 



nI.LE OF 0 ' IY I1ICXlK 

Frequency ( 
Percenr. I 
Row Per. ( 
COl Per. 1 01 11 Total 

---------.--------+--------. 
0 1.2 , U 170 

(5.15 20 .71 15. Ii 
75 . 81 2'. J.2 
86.00 15 . 0&2 

--- ------+--------+--------+ 
2 21 7 2. 

1. 0 .61 3 . 5 ' 14 . 11 
75.00 25. 00 
11.00 11 . 5 1 

---------+--------+--------+ 
Tot al 150 0&1 UI 

75.'6 24.2' 100. 0 0 

ST1lTISTICS FOR TABLE OF 0' IY IJIalK 

Statiatic 

Ch i -Square 
Likelihood R.r.io Chi-Square 
COncinuity Ad j. Chi-SquAre 
MAnte l -Haennel Chl-Sqlare 
Fllher' s Exact Te.t (Left ) 

(Right l 
(2-Taill 

PIU coefficien t 
COn t inge ncy Codficient 
craDer '. V 

Effect i ve Sample Siza • 1'8 
rrequancy Mi •• i ng • ) 

0' 

1 

1 

Value 

0.01.0 
0_010 
0.000 
0.010 

0 _007 
0 . 007 
0 . 0 07 

TABLE OF 010 BY IlKXlM 

010 INCOM 

Frequency I 
Per cent I 
Row Pct I 
Col Pet I 

Total 

lU 
U.67 
75.'3 
81 .00 

11 
9.0' 

?I . U 
l l . 00 

150 
75 .76 

01 

u 
:n.7l 
24.57 
It .51 

Z-51 
21.74 
10. '2 

•• 
24.2' 

11 Toul 

175 
".31 

21 
11 .n 

U I 
100 . 00 

STATISTICS FOil TABLE OF 010 BY IJICCIM 

stoti.t ic or 

ChI - Square 1 0.089 
Li kel i hood Ratio Chi-Square o.on 
ConHnuity Adj. Chi-Square 0 .002 
Mant el-Kaen.zel Chi - Squar e O.OIB 
Fla her's ~et Tesl: (Lett l 

(Rlgh t l 
( 2 - Taill 

. " -, . 

94 

o. n o 
o.no 
1.000 
O. U O 
0 _612 
0. 543 
1.000 

Prell 

0 . 7" 
0 . 7U 
0 . 969 
0 . '" 
0.U8 
0 . 702 
1. 000 



TAllt.E or 01 BY ELOR 

01 ELDR 

Fr .. quencyl 
Parcen~ 1 
Row Pc~ 1 
Col Pc~ 1 01 ] 1 Tot a l 

0 1 :I 1 20 H " 142 

1 1.0] 1 10 .25 17 . '- 44 .10 7:1 .12 

1 1. 41 1 14 .08 23. 94 50 . 55 

1 100 . 00 1 71..l 72. l 4 72 ." 
---------.--------.--------.--- -----.. -------. 

0 1 II 1 13 3:1 5] 
0 .00 1 4 . 10 1 6 . 67 15 .41 27. 11 
0.00 1 15 .0' 1 24 .5] 6D . lI 
0 . 00 1 28. 5 7 1 27 . " 27.12 

Toeal 2 
1. 0 3 

21 
14 .35 

47 
24.10 

III 195 
60 . 51 100 . 00 

Frequency Hieeing - 6 

STAT I STICS FOR 'I"A8L£ OF 01 BY E:ulR 

S~&Cis e ic Dr Value Prob 

._------ -- ------- ------------------------------ ----- --
Chi- Square 1 0.71 0 0 . 1 5. 

Likel ihood Rat io Chi-Square 1 1 . ]01 0 . 729 

Hantel- I!.&e.n.nl Chi -Squar. 0.017 0.19' 

Pbi Coeff i cient o.on 
Ccnt.lngency Coe fficient o.on 
Crame r ' s V 0.063 

Ef fe ct. ive Sample Slr .. -195 

Fr equency Mi.8.ng • 6 

TABLE OP 0 2 lIT ELDR 

02 ELDR 

Frequ"ncy { 
Pe r c ent 1 
Row Pct 1 
Col Pc e 1 01 11 21 ' ]1 To cal 

-- -------.--------.------ --.--------.--------. 
0 1 

1 
1 
1 

Total 

• 2 2l 
1. 0 ] 11 . 79 
1. 0 9 12 . 57 

100 .00 12.14 

o 1 

0 . 00 I 2. 55 
0 .00 1 41.67 
o . 00 1 17. III 

2 
1. 0] 

21 
11.3& 

.5 
2l.0. 
2 • . n 
n . 74 

1.0] 
15 . 57 

6.25 

" ::14 . 10 

I II 
5 7 .'5 
61.75 
95 ." 

2.5& 
41.67 

40.24 

I II 
50.51 

STATISTICS FOR TABLE or 02 BY ELDR 

Stni.tic 

Chi -Square 
Likel i bood R.atio Cbi -Square 
Kant.e l-KAe nazel Chi -Squa re 
Pbi c oeft icient 
Cont lngency Coefficient 
Cramer'! V 

Effec t ive Samc le Size w 195 

95 

DF 

7 . 115 

5. "5 
4.15 7 
0 .200 
0 .196 
0 . 2 00 

11 ] 
n .ls 

12 
6 .1 5 

U 5 
1 0 0 .00 

Prob 

0 . 05 0 
0.1 14 
0 . 0 41 



u :o) ~Y. Janu 

v.aLl! 01' 0) BY I!UlR 

OJ £LIlR 

Fr equency/ 
'P.re ,.n~ / 
Row Pe~ / 
Col Pet / 0/ 21 3 / Toul 
---------+--------.--------+--------.---_ ... -. 

0 l 17 ]0 It 1)8 
1 . 0 3 8 . 72 15 .31 45 . H 70. 77 
1. . 45 12 . ] 2 :n ." 54 . " 

100 . 00 60.71. ']. 1) 75.42 

--- ------.--------.--------+--------+--------. 
a 11 17 2t 57 

0.00 5.14 1.7'2 H .I? 21.23 
0 .00 n .lo U.Il 50 . " 
0 .00 39.29 Ji.17 24 . 51 

Total 2 
1.0) 

<II 
14. 36 

47 

2'.10 
111 U S 

'0.51 100 . 00 

STATISTI CS FOR rAIIlZ 01' 0 3 IT ELDR 

St,at18t. ic 

Chi·Square 
Likel i hood Ratio Chi -Square 
Ma nt el· Haeruo zoo 1 ::hi -Square 
Phi Coefficient 
Contingency Coef fici ent 
Cramer ' _ V 

Effective Sample Siz •• 195 
Prequency Mi •• ina • , 

OF 

1. 

v.aLE OF Q40 Ill' £LIlR 

04 £I.DR 

Value 

4.524 
5. 006 
2.111 
0.152 
0.151 
0.152 

frob 

0 .210 
0 . 171 
O. lt i 

Frequency/ 
Percent I 
Row Pet I 
Col Pet. I a/ 3/ Total 
...... -. -- ...... -+-.-------.- --_ ... ---.------- ... -- ----- -. 

2 11 45 I 117 
1.0] 14. 36 21.08 I ,o.00 
1.04 14. 51 23.44 I '0 . 94 

100.00 100.00 95 . 74 I n . 15 

-------- -.--------+--------+--------+------ --. 
0 

0. 00 
0 . 00 
0 . 00 

Total 
1.03 

0 
0. 00 
0.00 
0.00 

28 
14. 36 

<I I 
1..0] I 
ii." I 

4 .26 I 

0. 51 
Jl.n 

0 . 15 

118 
6 0.51 

STAT ISTICS FOR TABLE 0' Q40 ar ELDR 

St.atletLc 

Chi ' Square 
~ellhood Ratio Chi-Square 
M&nte l-H&en.~el Chi-Square 
Phi Coeffic i. ent 
Contingency Coeffic i ent. 
Cramer ' lSI V 

E f~e c : .:. ',/e Sa mpl e S ize . 1'5 

96 

01' 

1 

Value 

3.ll1 
2. S ;Z 5 
0. ,051 
0.127 
0. 125 
0 .ll7 

U 2 

" .46 

1 

1.54 

195 
1 00 . 00 

Prob 

0.372 
0 . 40) 
0.'01 



T1BLI OF Q$ aT ELDR 

1)5 !UlIt 

FrequlHlC)' I 
Perc.nt 
Row Pet 
Col Pet 

I 
I 
I 01 11 ]1 Toul 

-- -------.--------+--------+--------+--------. 
a ~5 40 103 

1 . 0J IJ.]3 ~0.51 52.'~ 
1.17 15.l0 :Zl.Jt H .. 23 

100.00 ,~." 15.11 17.2' 

---------.--------.--------.--------+--------. 
2 a I 

0.00 I 
0.00 I 
0.00 I 

~ 

1.0] 

'.ll 
7.14 

7 

1 . 5t 
.:It.17 
14." 

15 
7." 

n.se 
12.71 

---------+--------+--------+--------.--------+ 
Total 

1. OJ 

Frequency M1 •• tag • 

47 
24.10 

STAT ISTl c:s rca 'l'JIIILE OF Q$ BY EUIR 

Stati..tic 

ChJ. -Square 
L1kelihood RAtio Chi-Square 
Man td .1Ia • .,. &e 1 CbJ. - Square 
Phi Coeffici.nt 
Contingency Coefficient 
Cramer'. 'J 

Bffactiva Sample 51 ••• 1'5 
Frequency Mi •• iag - , 

TABLE OF' ()f; BY ELDR 

Q6 ELDR 

Val ... 

1.212 
1.511 
0."3 
0.011 
0.011 
0.011 

171 
11.'t 

14 
12.31 

lt5 
laC)' 00 

Prob 

0.71] 
O. ' 55 
O. U' 

Frequency I 
Percent I 
Row Pet. I 
Col Pct I 0,1 11 21 31 Total 

a I :2 I 21 U lOS 

I 1.03 I 10.77 22.56 51.85 

I 1.16 I 12.21 25.51 n.os 
I 100.00 I 75.00 9l.6~ 88." 

---------.--------+--------.--------+--------+ 
4 I 

I 
I 
I 

o I 7 
0.00 I 1 . 5' 
0.00 I 10.41 
0.00 I 25.00 

31 13 
1.54 I'.&? 

lJ.04 I 5'.S~ 
6.31 1 11.02 

---------~-------- .. -------.--------+--------. 
TOt.Al 2 

1.03 

F'requency Mi •• ing • 6 

28 
14.36 

.7 
~4.10 

III 
60.51 

STATISTICS F'OR TABLE or Q6 BY ELDR 

Staciatic 

Chi-Square 
Likalihood R.atio Chi-Square 
Mantel-Kaena.al Chi-Square 
Phi Coefficient 
Contingency Coeltlclent 
Cramer's \I 

Effective Sample Size • 195 
Frequency JlU •• ~nq . ; 6 

DF Value 

6.HZ 
5 . 833 
1.'15 
0.180 
0.178 
0.180 

97 

172 
81. 2 1 

13 
11.7! 

us 
100.00 

Prob 

0.016 
0.120 
0 . 234 



TABLI! OF 0 7 BY EUllI 

07 ELDR 

Frequ.ency 1 

Percent 1 
Row Pet 1 

Co l Pet 1 al 11 21 31 Total 
.. . _-----+- -------+- ---- ---+.-------.------ --. 

0 

Total 

1. 03 
l . S5 

100 . 00 

o 
0 . 00 
0. 00 
0.00 

1.03 

Frequency Mi •• ing • 

18 
9.23 

13. 95 
64.29 

10 
5. 13 

15. 1.5 
15.71 

2a 
1I. J6 

31 
15 . 90 
24 .0J 
65 . 96 

16 
8 . 21 

::14 . 24 
34. 0 4 

47 
24. 10 

7' 
40.00 
60. 47 
n .l0 

40 
20 . 51 
'O . H 
3] .90 

111 
'0 . 51 

STATISTICS FOR TABLE OF 07 BY ELDR 

Ch.i - Square 
Likelihood RU lO Cb.i -Squ. re 
Mantel- Kaeno zel Ch1 -S~re 
Phi Coefficunt 
Conti ngency Coefficient 
Cramer 's V 

Effective Sampl e Size • 195 
~requ.ncy M1sIl n9 • 6 

01" 

J 

TABLI! OF oe BY ELIlR 

08 

Vlllua 

1.061 
1.U7 
0 .030 
0. 074 
0. 0 74 
0_074 

129 
". lS 

" 33 . S5 

195 
100 .00 

Prob 

0 . 78 5 
0 . 638 
o.In 

Frequency I 
Pereene I 
Row Pe t I 
Col Pet 1 01 11 J I Total 
---------.--- ---- -. --------.--------.--------. 

0 16 25 " 0 . 51 a.u 12.8:1 JJ .as 
0. 93 14 . 81 23.15 51.11 

50.00 57 . 14 53.U 55.U 
---- -- ---.--------.------- -.--------.-- ----- -. 

1 
0. 51 
1.15 

50.00 

TotA l 
1. 03 

Frequency Mi.llng • 

12 
6.1 5 

13.79 
U . S, 

2. 
14 . J 6 

22 
11.211 
25.2' 
U. 8 1 

47 
H.l0 

5 2 
25 .6 7 
5t.77 
U . 0 7 

11. 
60.51 

STATISTICS !'OR TABLE OF oe BY ELDR 

Chi -Square 
~1ke11hood Rat i o Chi -Square 
Hantel-Hlenazel Chi - Square 
Phi Ccefflcanc 
Cont ingency Coeffic lent 
Cramer'l V 

Ef!ec~~v~ Sampl~ Si ze • 195 
Frequency Mi •• 1.ng • 6 

98 

OF Value 

0. 164 

0.1" 
0.005 
0. 0~ 9 

0.029 
0 .0 29 

loa 
55 . 38 

17 
U .62 

US 
lO a. DO 

Prob 

0 .983 
o . 983 
O. 945 



TABLE or 0' Br ELDR 

09 ELDR 

Frequency ' 
Percen~ I 
Row Pct , 
Col Pc t , 01 ~I 31 To~a l 

------ ---+ ------- -+--------+------- -+_.- -----+ 
0 I 

I 
I 
I 

Tot"l 

2& 
L03 12.31 
1.20 14 .37 

100 . 00 85 . 71 

o I & 
0 . 00 I 2.05 
0.00 I 1 • . 2' 
0 . 00 I 14. 2 ' 

;z 

1.03 
2a 

11 . 36 

f'requ.e ncy Mbling - 6 

n 
1 0 . 00 
23.35 
11 .98 

8 
4.10 

21.57 
17. 01 

.7 
24.10 

102 
52.31 
&1.0 . 
" . 44 

1& 

a.u 
57 . 14 
1l . H 

157 
15 . 166 

2 8 
14.3& 

U I U S 
60.5.1 100 . 00 

STATISTI CS POll. TABLE Of' 0' Br E:l.Im 

Chi-Square 
Likel ihood Ratio Chi-SquAre 
Mantel-Haena.el Chi -~re 

Phi Coeffici ent 
Contingency Coef f i cient 
Cramer' s V 

Effective Sample Size - 1'5 
Frequency Mi. l ing - 6 

Df' 

0.6n 
0.941 
0 .00' 
0.059 
0 . 05a 
0. 0 59 

0. 811 
0.816 
0 . ' 17 

nBLE or 0 10 ar ELDR 

01 0 ELDR 

Frequency I 
Per cent I 
Row Pct. I 
Col Pet I 0' 11 21 31 Total 
---------.--------+- -------.- -- -----+--- -----. 

0 I 
I 
I 
1 

Total 

2 
L 03 
L 16 

100 .00 

0. 00 
0.00 
0 . 00 

;z 

1.03 

21 
10 .77 
1:2.14 
75 . 00 

7 

1. 5' 
31. 8<1 
25. 00 

28 
H.36 

41 107 
12.05 5&. 81 
2 • • 81 61. 15 
91.4' 90. 61 

• 1 11 
2 .05 I 5 . 64 

11 . 11 I 50. 00 
a .S l 1 9. 32 

17l 

". 71 

22 
11 . 2 ' 

17 
2' . 10 

11a 1J5 
60 . 51100 . 00 

STA.T ISTICS FOR TABLB or 010 BY KUlR 

Statil~ ic 

Chi -Square 
Li xe lihood Rat io Chi-Square 
Man~e l -Haenl.el Chi-Square 
Phi Coeffic ient 
Con~ lngenc:y Coeff i cient 
Cramer ' ! V 

Effec t i ve Sample Sl z e _ 195 
Frequency Mi • • l ng • , 

99 

Dr 

1 6.3n 
5 .431 
1.715 
0.110 
0 .177 
0.110 

frob 

0. 09' 
0. 141 
0. n 5 
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INSTITUTIONAL REVI EW BOARD 
APPROVAL FORM 
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Date: 02-09-96 

OKLAHOMA STATE UNIVERSITY 
INSTITUTIONAL REVIEW BOARD 

HUMAN SUBJECTS REVIEW 

IRB#: HE-96-034 

Proposal Title: NlITRITION HEALTH RISKS IN RURAL ELDERLY 

Principal Investigator (s): Bernice Kopel, Gwen Umbach 

Reviewed and Processed as: Exem p t 

Approval Status Recommended by Reviewer (s): Approved 

AlL APPRO V ALS MAYBE SUBJECT TO REVIEW BY RJLL INSTITUTIONAL REVIEW BOARD 
AT NEXT MEETING. 
APPRO V AL STATUS PERIOD VALID FOR ONE CALENDAR YEAR AFTER WHICH A 
COl'ffiNUA TION OR RENEW AL REQUEST IS REQUIRED TO BE SUB~U1TED FOR BOARD 
APPROVAL. 
Al'lY MODIFTCA TIONS TO APPROVED PROJECT MUST ALSO BE SUBlvfIITED FOR 
APPROVAL. 

Comments. Modifica[ions/Conditi ons for A'pproval or Reasons for Deferral or Disapproval 
are as fo llows: 

Provisions recei ved and approved. 

Signature: Dale: March 8, 1996 

Chair of 
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VlTA 

Gwendolyn A Umbach 

Candidate for the Degree of 

Master of Science 

Thesis : NUTRJTIONAL HEALTH RISKS IN RURAL ELDERLY 

Major Field: Nutritional Sciences 

Biograph ica]: 

Personal Data: Born in Ann Arbor, Michigan on July 8, 1970, the daughter of Terry and 
King Foster. Wife of Daniel Umbach and mother of Colette Umbach. 

Education: Graduated from Milford High School, Milford, Michigan in May 1988: 
received Bachelor of Science degree in Family and Consumer Sciences from 
Miami University, Oxford, Ohio in May 1992. Completed Approved Pre­
Professional Practice Program at Oklahoma State University, May 1993 ; passed 
registration exam to meet requirements for American Dietetic Associati on 
membership in October 1993; completed requirements for the Master of Science 

Degree at Oklahoma State University in May, 1996. 

Experience: Dietary Department Director, Perry Memorial Hospital , Perry, Oklahoma. 
June 1993 to April 1995; Part-time dietitian Perry Memorial Hospita l, Perry, 
Oklahoma, April 1995 to present; Consultant Dietitian Perry Green Valley 
Nursing Home, Perry, Oklahoma, May 1994 to present; Consultant Dietitian 
Perry Nursing Home, Perry, Oklahoma, May 1994 to present. 

Professional Organizations: American Dietetic Association, Oklahoma Dietetic 
Association, Oklahoma Consultants Network, Phi Upsilon Omicron. 




