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ABSTRACT 

This study evaluated the effectiveness of the 

Women, Infants, and Children (WIC) traditional nutrition 

education component and compared it to a method using 

videocassettes. Forty-one randomly selected Pascua Yaqui 

women, newly enrolled in the WIC program, were randomly 

assigned to treatment. Both treatment methods covered the 

same nutrition information during a four month period. 

Evaluation included knowledge tests, 24-hour dietary 

recalls, and food frequencies both pre- and post-

treatment. Traditional method subjects showed no 

significant changes in knowledge or behavior. The video 

method subjects showed significant increases in nutrition 

knowledge (p<0.001) and dietary behavior (p<0.005). The 

traditional nutrition education method appeared to be 

Ineffective with this population while the videocassette 

method was significantly more effective in increasing 

nutrition knowledge and promoting positive dietary 

changes. 
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CHAPTER 1 

INTRODUCTION 

The Women, Infants and Children Program (WIC) is a 

health program which was authorized in 1972, by Public Law 

92-433, an amendment to the Child Nutrition Act of 1966. 

The purpose of this federally funded program is to serve 

as an adjunct to good health care during the critical 

times of growth and development, to prevent health 

problems and to improve the health of the low-income women 

and children who are eligible to participate. According 

to the Omnibus Budget Reconciliation Act of 1981, 

supplemental foods (provided by giving vouchers which can 

be used at local participating grocery stores to purchase 

certain WIC allowed food items), access to health care, 

and nutrition counseling are authorized and should be 

provided to eligible women who are pregnant, lactating, or 

up to 6 months postpartum and to infants and children up 

to age of 5. Th<; eligibility criteria include having an 

inadequate income (see Appendix A for criteria) and being 

at health risk because of inadequate nutrition or health 

care, or both (GAO 1984). 

The Food and Nutrition Service (FNS) of the U.S. 

Department of Agriculture provides funding, as well as 

1 
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oversight and direction to the wic program, which is 

administered by state health departments and approved 

local health clinics. Presently, there are over fifteen 

hundred WIC projects operating through 84 state agencies 

and Indian Tribal Clinics. WIC regulations have become 

increasingly stringent in recent years to assure that the 

program will help the most vulnerable. However, the state 

WIC agencies differ in how they control the local 

agencies, and the local agencies differ in how they 

provide supplemental food, nutrition education and 

coordinate health care services. 

The WIC program currently serves over three 

million people monthly. Because many more eligible people 

qualify to receive services than there are funds 

available, applicants have been enrolled in the program 

according to priority status for the past several years. 

These priorities, as listed by WIC, are as follows: 

I. Pregnant or breast-feeding women and infants 

with an identified nutritional risk, e.g. 

anemia, age (teenager or over 35 years), 

history of high risk pregnancies, 

nutritionally related medical conditions), 

abnormal growth pattern, failure to thrive, 

or prematurity; 

II. Infants (up to six months of age) born of 

WIC clients who participated during 
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pregnancy (or whose mother would have been 

eligible during pregnancy); 

III. Children with an identified nutritional 

risk, e.g. anemia, underweight, short 

stature, frequent respiratory or intestinal 

infections, or developmental disabilities; 

IV. Pregnant or breast-feeding women and infants 

with an inadequate dietary pattern as 

documented by a dietary assessment; 

V. Children with an inadequate dietary pattern 

as documented by a dietary assessment; 

VI. Post-partum women at nutritional risk; 

VII. Any postpartum or breast-feeding women 

previously certified who might regress in 

nutritional status without continued 

provision of supplemental foods as 

documented by nutritionist. 

Limited funding for the WIC program poses several 

problems. When a WIC program first opens in a community 

all eligible women and children may participate; but when 

the program reaches maximum case load, based on available 

funding, applicants are enrolled according to their 

priority status. This means that applicants with a 

medical risk factor are enrolled ahead of those with an 

inadequate food intake, and that pregnant women, breast
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feeding mothers and infants are enrolled ahead of children 

from one to five years of age. Thus, insufficient funding 

of the program can defeat the preventive purpose of WIC 

and force it into a therapeutic mode of service. 

Traditionally the community nutrition workers 

(CNW's) conduct the majority of the nutrition education. 

CNW's, typically, have a minimal nutrition knowledge 

themselves, and, with a large client case load, find it 

physically impossible to spend the needed time counseling 

clients in appropriate nutritional topics. Furthermore, 

because of their lack of knowledge in nutrition, the CNW's 

do not always provide consistent nutrition education from 

one client to the next, and many times when a client asks 

a question regarding nutritional practices the CNW's are 

unable to provide them with the appropriate answers. In 

addition, there are situations in which high risk clients 

would benefit from more in-depth counseling from a 

nutritionist who could give more detailed information. 

However, this is often not feasible because of limited 

funds that restrict the number of nutritionists that can 

be hired. 

Nutrition Education 

At monthly clinic visits the CNW's use a lesson 

plan, one to one counseling, and written materials to 
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present nutrition topics to their clients. Educational 

topics include the following: 

1. Nutritional Assessment: At certification, 

the CNW explains why measurements are taken 

and the results of screening. 

2. Intervention: During at least two 

subsequent visits, the CNW should provide 

nutrition education related to the client's 

specific nutritional risk and the ways to 

achieve an adequate diet. 

3. Food Delivery: Once during each 

certification period, the CNW should explain 

what foods are available through WIC, the 

nutrients supplied by the WIC foods and 

their function in the body. The CNW should 

also explain that WIC foods are only a part 

of an adequate diet and that other foods are 

needed (see Appendix B). 

The WIC nutritional objectives, and problem 

oriented education are recorded monthly on clients* 

records. Clients are not denied vouchers for failure to 

participate in nutrition education activities, but refusal 

of nutrition education is documented. 

After clients have been taught their specific 

nutritional risk, educational efforts are directed towards 
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meeting the particular needs of each age group or 

participant category. Nutrition education topics are 

outlined as follows: 

1. Infants 0-5 months 

Breast-feeding/bottle-feeding 

Prevention of infection 

Introduction of cereals 

2. Infants 6-12 months 

Introduction of solid foods and juice 

by cup 

Infantile obesity 

Nursing bottle syndrome 

Iron status 

3. Children 13-18 months 

Weaning 

Nursing bottle syndrome 

Iron foods for the toddler 

Tooth brushing 

4. Preschoolers 19 months-5 years 

Developing good eating habits 

Snacks 

Basic four food groups 

Exercise 

Iron status 

Protecting your child's teeth 
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5. Pregnancy 

Prenatal weight gain 

Prenatal diet 

Iron status 

Fetal alcohol syndrome/substance abuse 

Maternal and fetal adaptation 

Advantages of breast-feeding 

Techniques of breast-feeding 

Prenatal exercises 

6. Post-Partum 

Breast-feeding 

Weight control 

Family planning 

Consumer education 

In recent years there has been an increased 

concern about the importance of nutrition programs due to 

suggestive evidence that there is a link between dietary 

behavior and disease. At the same time, however, the 

allocations of resources for nutrition programs have been 

restricted because it has been difficult to determine the 

impact of these programs. Furthermore, the climbing 

administrative costs of existing nutrition-related 

programs may impede further program expansion. 

Nutrition programs could be more effective if 

nutrition education were considered an important component 
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of the program with participation required. Effective 

nutrition education should be population specific, 

therefore appropriate educational intervention is likely 

to vary among different population segments, depending on 

location and cultural group breakdown. 

Education may be the best and most effective way 

to bring forth long-lasting change. The direct method of 

nutrition delivery (food supplements) may have positive 

effects; however, the results are usually shortlived. 

Once this food supplementation is withdrawn at the end of 

a certification period, that individual or group often 

returns to the same dietary behavior as before the 

supplementation was given. Furthermore, during the period 

of supplementation, there is no way of knowing if the 

member who is certified to receive the supplemented food 

is the person who eats it. In many instances non-eligible 

family members are the ones who actually consume the food, 

and in other cases the supplemental food is not an 

addition to the family food budget but replaces part of 

that budget and the additional money is then used for 

other purposes. 

Alternately, if all efforts were focused on the 

educational component of the program and in trying to find 

cost-effective ways of educating the participant, it could 

help clients achieve a long-term change in knowledge, as 
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well as behavior. In addition, this person might serve as 

a model for her family and friends and, therefore, 

contribute to educating the community. 

Many investigators have evaluated the WIC program 

and the evidence appears inconclusive regarding the 

program's effectiveness. Furthermore, there has been 

little separate evaluative information regarding WIC's 

three different components, namely food supplementation, 

nutrition education, and adjunct health care. Therefore 

it is not known which components are effective and which 

are in need of improvement. Most previous evaluations 

have focused on WIC participants and did not give detailed 

descriptions of the interventions. The studies that gave 

data on all three services did not systematically examine 

or discuss the separate effects of the three components. 

The shortage of credible evaluative information 

does not necessarily mean that WIC is ineffective, rather 

that there is lack of clear evidence from which 

conclusions can be drawn. WIC may have certain positive 

effects, however, the designs, sample sizes, and measures 

previously used to evaluate WIC's effectiveness have not 

been sensitive enough to detect health related changes for 

the women and their children. 

In order to bring about changes in the health of 

an individual or a group through a nutrition program, one 
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should also examine if a nutrition education component is 

adequately provided. Improvements in eating patterns 

could possibly be seen if one increases the nutrition 

knowledge of an individual or a group and then provides 

the appropriate food supplementation. Increase in 

knowledge usually precedes change in behavior, which in 

turn could precede positive change in the health status of 

an individual or group. 

Research has suggested that the use of audio 

visuals in nutrition education significantly increases 

knowledge and changes dietary behavior in a positive 

manner (Hossell and Medued 1975). Videocassettes would 

seem to have several potential advantages if used with low 

socio-economic level audiences. Viewers would not need to 

be literate, and clients could be given valuable 

information in an entertaining way while waiting to see 

the CNW to receive their vouchers for supplemental foods. 

In addition, information given to each WIC client would be 

consistent, and could save money (if videos prove to be 

costeffective) and staff time and allow for each CNW to 

carry a heavier case load, thus providing assistance to 

more eligible clients. Videocassettes can also be 

designed to be culturally specific for the intended 

aud ience. 
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This study focused on using videocassettes as a 

method of educating a low socioeconomic, culturally 

specific and low literacy level audience in nutrition and 

food behavior practices. The audience chosen was Pascua 

Yaqui women newly enrolled in the WIC program at the new 

Pascua Yaqui Health Department and Clinic. 

Problem Statement 

The purpose of this study was to evaluate the 

effectiveness of using videocassettes to provide the 

nutrition education component of the WIC program, and to 

compare this method to the traditional individual 

counseling approach. This study was designed to provide 

additional information to those program planners who 

allocate funds to support organizing efforts towards the 

improvement of nutrition education intervention programs. 

Research Questions 

This study addresses the following research 

hypotheses: 

1. The videocassette method will be 

significantly more effective in increasing 

the nutritional knowledge and altering 

dietary behavior of WIC clients than the 

current traditional method of nutrition 

education. 
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2. The videocassette method of nutrition 

education will be more cost-effective than 

the traditional method. 

Scope 

The scope of this study was as follows: 

1. All newly enrolled WIC clients 

at a Southern Arizona Indian Reservation 

clinic were potential participants. 

2. All participation was voluntary and all 

participants signed consent forms. This 

study was approved by the Human Subjects 

Committee (see Appendix C). 

Assumptions 

In this study it was assumed that: 

1. The participant responses were 

representative of their true practices 

regarding food and nutrition, 

2. Participants clearly understood each 

knowledge statement regarding nutrition, and 

3. Participants were able to read and write 

English at a sixth grade level or above. 

Limitations 

Certain limitations were considered in this study 

because of their importance in interpreting the results. 
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1. The location of the study was an Indian 

Health Department and Clinic WIC office, and 

all subjects were Indian women 17 years of 

age or older. No infants or children were 

included in this study. 

2. The WIC site was new and there were a 

limited number of available participants. 

Strengths of Study 

The strengths of this study are as follows: 

1. Only newly enrolled WIC clients participated 

as either control or experimental subjects. 

No subject had ever been previously enrolled 

as a WIC subject. 

2. Subjects were randomly chosen from the 

population and randomly assigned to 

treatment. 

3. All subjects were of the same cultural 

background (American Indian). 

4. The testing instruments were 

professionally reviewed, with reliability 

and validity established through pilot 

testing prior to use in this study. 

5. Approval from the Pascua Yaqui Indian Tribal 

Council was given prior to initiation of the 

study. 
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6. Dietary assessment, including 24-hour 

dietary recalls and food frequencies, was 

conducted by the same nutrition 

professional. 

Definitions 

The following definitions will be used in this 

study. 

Priority Status - Clients are enrolled according 

to a priority system to ensure that clients at greatest 

nutritional risk receive WIC services before others at 

lesser risk. 

Nutritional Risk - Abnormal or harmful nutritional 

conditions such as underweight, overweight, or anemia, 

which can be detected by height, weight and hematocrit; 

dietary deficiencies which can be determined by a dietary 

recall; or conditions which predispose clients to 

inadequate nutritional patterns or nutritionally related 

medical conditions. 

Inadequate Dietary Intake - Nutritional 

inadequacies (lacking 2 or more major nutrients) in an 

individual's daily food intake as determined and 

documented by a 24-hour dietary recall or other dietary 

assessment. 

Certification - The process used to decide if a 

client is eligible or ineligible for WIC services. The 
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certification process is conducted when the client first 

applies for WIC, and thereafter at approximately six month 

intervals, depending on category. 

CNW - Community nutrition worker who certifies 

clients into the WIC program and provides nutrition 

education and WIC vouchers during monthly visits. 

24-Hour Dietary Recall - The process of asking a 

client to state everything eaten during the 24-hour period 

prior to the interview. 

Food Frequency - The process of asking a client to 

remember how many times a certain food is eaten on a 

daily, weekly, monthly or never basis, with all responses 

being documented on the frequency questionnaire. 



CHAPTER 2 

LITERATURE REVIEW 

Studies of the effects of nutrition on pregnancy 

and infant growth and development have shown that proper 

nutrition during pregnancy, as well as early childhood, 

can result in the improvement of health (Kotelchuck et al. 

1986; Metcoff et al. 1985). Both the course of pregnancy 

and the condition of the infant at birth are affected by 

the mother's diet. In addition, normal growth and 

development of young children are also dependent upon the 

quality and quantity of nutrients consumed in their diet. 

In recognition of the importance of good nutrition in the 

health of a mother and her young child, efforts must 

continue towards improvement of the nutrition education 

component of WIC in order to ensure that eligible 

participants receive more accurate and consistent 

nutrition education. 

Effects of WIC on Birth Outcomes 

The WIC legislation is based on the premise that 

adequate maternal nutrition is essential in insuring 

optimal growth and development of the unborn baby (Public 

Law 94-105). Therefore, the WIC program was partly 

16 
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designed to provide adequate nourishment for eligible 

women who are pregnant, postpartum or breast-feeding their 

infants. Studies on maternal nutrition and its relation 

to birth outcomes appear to be only moderate in quality. 

They differ in research methods used, in explanations 

given, and measurements reported, and, therefore, cannot 

be compared. 

Evaluators who have assessed maternal nutritional 

status of WIC participants have used four different 

methods in their evaluation process; 1) estimated dietary 

intake; 2) analyzed biochemical tests; 3) examined body 

measurements; and 4) looked at the results of clinical 

examinations (GAO, 1984). In these studies, nutrition 

education was not measured in regards to knowledge gained 

during WIC participation. Furthermore, the methods that 

were used to estimate dietary intake were not described. 

The commonly used 24-hour dietary recall varies in 

validity and reliability depending on how it is used 

(Karvetti and Knuts, 1985). In addition, there is also 

variability among interviewers, as well as interviewing 

techniques, when trying to assess usual dietary intake. 

Kennedy et al. (1982) evaluated the effect of WIC 

supplementation on birth weight outcomes, and examined the 

three components associated with the WIC program. Their 

study was conducted by a retrospective review of 910 WIC 

and 418 non-WIC pregnant women's medical and nutrition 
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records over a period of five years (1973-1978). A total 

of 1,328 pregnant women produced 1,298 live births 

(99.5%), and data analysis showed a significant difference 

between the birth weight of infants born to WIC and non-

WIC participants. Prenatal care and number of prenatal 

visits showed no significant effect on birth weights among 

the groups, and results of multiple regression equations 

showed that nutrition counseling had no significant 

association with birthwelght outcomes. 

In Kennedy's study (1982), however, subjects were 

not randomly selected and the appropriateness of the 

comparison group might be questioned. Control group 1 

included pregnant women who had applied for WIC but who 

were certified post-partum. It had to be assumed that 

whatever motivated participants to apply for WIC 

(experimental group) also motivated the control 1 group. 

The second comparison group, control 2, was composed of 

pregnant women at non-WIC health facilities. In this group 

quality control of the records was a problem. Finally, 

the results of the nutrition education effect could not be 

determined because there was no attempt to assess the 

participant's nutrition knowledge or the quality of 

services that were delivered. 

Research shows that small and large babies are at 

risk for perinatal and developmental problems (Metcoff et 
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al. 1985). In addition, these studies showed that fetally 

malnourished small gestational age (SGA) babies have 

increased incidence of developmental abnormalities, and 

neonatal morbidity and mortality and similarly, large 

babies also have significantly higher rates of perinatal 

morbidity and mortality. For these reasons Metcoff et al. 

(1985) designed a study to test the effect of WIC 

intervention from mid-pregnancy to term on the birthweight 

of infants born to women who were Identified at mid-

pregnancy as likely to have small or large babies. Of the 

824 women who were screened for the study, 410 were 

randomly enrolled at mid-pregnancy in a controlled 

nutrition intervention study. Of these, 226 were 

predicted to have small or large babies and 184 to have 

average-sized babies. Of these 410 participants, 238 

received food supplementation (WIC) vouchers from mid-

pregnancy, and 172 did not. When the results between the 

two groups in Metcoff's study were analyzed and adjusted 

for gestational age, sex, prenatal visits, race, previous 

low birthweight babies, smoking and midpregnancy weight, 

the effect of WIC on birthweight was not statistically 

significant (Metcoff et al. 1985). However, the 

interaction of WIC and smoking had a positive effect on 

birth outcomes. 
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In evaluating the research study by Metcoff et 

al., it appears that there is no conclusive evidence 

linking the use of WIC vouchers to birth weight outcomes, 

but very little information was given on dietary 

assessment and the methods used for gathering this 

information. 

Similarly, Kotelchuck et al. (1984), in a 

Massachusetts state wide evaluation project, compared the 

birth outcomes of 4,126 WIC prenatal participants with a 

directly matched non-WIC control on birth outcome 

measures. The results of their research showed that WIC 

participation was associated with only small improvements 

in mean birth characteristics, but larger reductions in 

marginal pregnancy outcomes and enhanced prenatal care. 

The authors also observed benefits in pregnancy outcomes 

among high risk subpopulations with increased duration of 

WIC participation. These findings appear to be similar to 

those of other researchers. 

To isolate the WIC program effects, the WIC group 

and the matched group must be comparable. Unfortunately, 

in Kotelchuck's study all of the WIC participants had an 

income level of 195 percent of the poverty level, while 

the matched controls had higher incomes. Furthermore, 

there were more women of Hispanic origin in WIC than in 

the control (905 vs. 509). In addition, WIC participants 
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were also selected on the basis of obstetrical histories, 

while in the control group this information was not 

available. These factors limit their findings from being 

generalized. 

The impact of WIC participation on the outcomes of 

pregnancy was again examined by Kennedy and Kotelchuck 

(1984). These investigators used subjects from the 

Kennedy et al. (1982) study of 1,328 women. The design of 

this later study included a new analysis on the 

subpopulations thought to be at higher risk for adverse 

birth outcomes. A total of 418 pairs of WIC and non-WIC 

subjects were matched for racial/ethnic groups, age, 

parity, marital status, and income level. The results 

indicated that participation in WIC had a positive effect 

on pregnancy outcomes. However, it was not clear as to 

what extent each of the three components of WIC 

contributed to this positive change since they were not 

examined separately. 

The Effects of WIC on Iron Deficiency Anemia 

Iron deficiency anemia is a major public health 

problem in many parts of the world including the United 

States. Therefore, another important emphasis of the WIC 

program is to help alleviate this problem by providing 

foods rich in iron (see Appendix B), as well as nutrition 
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education in hopes of teaching WIC participants to make 

appropriate food choices. 

Iron deficiency anemia is a tremendous problem in 

Alaska as a result of changes from the traditional native 

diet to a diet containing many foods of low nutrient 

density (Pelto, 1982). The WIC program in Anchorage, 

Alaska places an emphasis on the importance of nutrition 

education to accompany the food vouchers in order to 

minimize the problem of iron deficiency anemia. Pelto 

(1982) reviewed the charts of 219 participants after six 

months of participation in the WIC program and found that 

there was an increase (%) in hemoglobin level. This 

study, again, only reviewed records and did not assess 

knowledge gain or behavioral change as a result of the 

educational intervention. 

Alternately, Kennedy and Gershoff (1982) studied 

the effects of WIC supplemental feedings on the hemoglobin 

and hematocrit values of 232 subjects (148 WIC and 84 non-

WIC women). The initial hemoglobin and hematocrit 

measurements were taken from information In the prenatal 

medical records and WIC nutrition records. These blood 

values were recorded during the first prenatal visit 

(between 18-22 weeks) and the final hematological values 

were taken during the last trimester of pregnancy (34 

weeks or later). The final hemoglobin and hematocrit 
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values for the WIC group and non-WIC group of prenatal 

patients showed that WIC positively and significantly 

influenced the hemoglobin and hematocrit level of prenatal 

patients. The unmatched comparison group was not fully 

described, and the clinical indices might also have been 

related to the quality of prenatal care. Quality control 

of testing and lab procedures for hemoglobin and 

hematocrit can vary and procedures were not standardized 

in this study. There was no dietary information available 

to identify any changes in food behaviors between the 

groups such as increased consumption of iron-containing 

foods that could have contributed to the increased 

hematological indices. 

Similarly, Smith et al. (1986) studied the 

effectiveness of WIC on mothers and their anemic children 

under five years of age. Their sample consisted of 50 

anemic children, 25 in the control group, and 25 in the 

experimental group. The intervention that was provided to 

the experimental group included nutrition classes in a 

group setting, Individual counseling and WIC vouchers for 

purchasing food. Data collection included pre- and post-

hemoglobin and hematocrit indices on both groups, but 

dietary assessment (24-hour self-reported questionnaires 

and food frequencies) was conducted only with the 

experimental group. The findings reported by the 
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investigators indicated a 1.8g/dl mean change in the 

hemoglobin measurement level in the experimental group and 

a 1.1 g/dl change in the hemoglobin measurement o£ the 

control group. This difference between the two groups 

was significant at the P=.05 level. The investigators did 

not examine the three different WIC components separately, 

and the nutrition education issue was not addressed. 

Evaluation of Nutrition Intervention Programs 

When evaluating nutrition intervention programs, 

evaluating the effects of food supplementation on 

nutrition education can pose problems because the 

evaluations are usually performed years after a program 

has been functioning (Caan and Margen 1985) because the 

evaluations were not included in the original project 

design. Caan and Margen (1985) recognized this and 

proposed that the reader must have knowledge of 

statistical inference and must be able to recognize when 

important components in the design are missing. They 

evaluated three WIC studies and discussed three important 

factors associated with study design, execution and 

interpretation of results. These included 1) control 

groups, 2) dropouts, and 3) clinical significance. First, 

finding an appropriate control group for WIC program 

evaluation is a problem because WIC is open to all 

eligible people and therefore finding a comparison group 
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similar to the WIC in all aspects except participation can 

be very difficult. 

Caan and Margen evaluated the Harvard study by 

Kennedy et al. (1982). The women in this study were 

enrolled in the WIC program post-partum, however, eligible 

pregnant women on the WIC waiting list were classified as 

control group one. The second control group in the same 

study was composed of women from different health 

facilities where the WIC program did not operate, and the 

authors of the original study assumed that all three 

groups were motivated by the same factors. 

Further evaluation of the design by Caan and 

Margen identified some problems. For example, they 

thought the three different groups could have different 

types of motivational factors unknown to the 

investigators. Matched comparison groups, such as the one 

in the Massachusetts study (Kotelchuck et al. 1984) with 

participants matched for age, race, parity, years of 

education, marital status, and geographic location, were 

assumed to be matched only on those variables. Without a 

more thorough group comparison, Caan and Margen thought 

readers would lack confidence that the findings were truly 

attributable to the WIC intervention since using an 

alternate comparison group might have resulted in 

different outcomes. Caan and Margen state that a control 
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group should be drawn from the same population as the 

treatment sample. 

Secondly, the dropout rate and the reasons for 

dropout introduce bias and is difficult to assess (Caan 

and Margen 1985). Therefore, the reasons for participant 

dropout must be established since the "why" and "how" 

might indicate some motivational differences among the 

groups. Thirdly, although the question of clinical 

significance depends on sample size and level of 

significance chosen, the researcher must also use clinical 

judgement in addressing this problem (Caan and Margen 

1985). 

In another instance, Beaton (1982) discusses some 

of the problems of evaluation design and questions other 

related issues involved with measuring nutrition related 

variables in nutrition intervention programs. One is the 

direct intervention model, which involves the delivery of 

food supplementation in order to control a specific 

nutritional deficiency disease such as the iodization of 

salt to control endemic goiter and fluoridation of water 

to reduce dental cavities. In applying the above model 

to nutrition interventions in the community, Beaton 

identifies two associated problems which demand some 

attention. First, randomness of sample selection is a 

problem in many research studies, including WIC studies. 
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Without randomization researchers self-select comparison 

groups and the outcome is affected by unmeasurable 

variables. 

Most importantly, to measure the effects of 

education on health, one must first separate education 

from other program variables. Furthermore, when 

evaluating the educational effects of a nutrition 

intervention program, immediate impact on the health of 

the participants is not likely. However, education can 

have an impact on knowledge as well as behavior within a 

short period of time following delivery of a nutrition 

education intervention (Beaton, 1982). 

More recently, Lopez (1986) developed what she 

called two decision algorithms to assist nutrition program 

planners in choosing an appropriate nutrition intervention 

for maximum program benefits. The first algorithm dealt 

with whether or not a problem existed that would warrant 

nutrition intervention and if an appropriate intervention 

would make a difference. The second algorithm dealt with 

whether an existing program should be continued or 

expanded, and was concerned not only in the outcome of the 

program, but also with whether or not it was effective. 

Both algorithms offer the evaluator of such programs 

questions that can be asked when attempting a new 

intervention or evaluating an already existing one. 
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Pascua Yagui Indian Village 

Racially, the village of Pascua is about 90 

percent Yaqui, the definition of "Yaqui" being dependent 

on claims of individuals rather than on any precise 

physical classification (Spicer 1984). Ninety percent of 

the village claim to be "pure-blood" Yaqui Indians. 

Two-thirds of the males over ten years of age can 

write their names, and the majority of these are able to 

read simple sentences in Spanish or English, but only one-

third of them in the latter language (Spicer 1984). All 

who are literate in English are also literate in Spanish. 

Of the females over ten, only one-third are able to read 

and write, and all but three or four of these do either 

with difficulty. 

Spicer (1984) states that a Yaqui school has been 

in existence since 1923, however, attendance in school has 

never been strictly enforced. The school is designed 

primarily to teach English and to prepare pupils for 

entrance to the elementary schools of Tucson. In 1936-37 

there were thirty children attending school from Pascua at 

the latter institutions. According to Spicer, only one 

resident in Pascua, a woman of about twenty, reported 

remaining in school as far as the sixth grade. All others 

dropped out after the second or third grade. 
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The food in general use in the Pascua Yaqui 

Village consists of wheat and white flour tortillas, 

beans, white potatoes, Mexican brown sugar, white sugar, 

coffee, lard, and a few vegetables such as chick-peas, 

cabbage, and melons (Spicer 1984). The familiar Mexican 

dishes involving corn meal in some form, such as tamales 

and enchiladas are regularly used. 

Native American WIC Programs 

Slonim et al. (1981) investigated and assessed the 

acceptability and distribution of WIC foods in the Eastern 

Bank of Cherokee Indian participant households. In 

addition, they studied the feeding practices, patterns, 

and attitudes of the Cherokee program participants. The 

study included fifty Indian households and was carried out 

through observation, listening and interviewing. Data was 

collected over a period of eight weeks. The results of 

Slonim's study indicated that infant and child feeding 

practices were affected positively by the information 

received through the nutrition education counseling. In 

addition, all of the sample participants reported using 

WIC foods in preparing family meals and snacks. However, 

100 percent of the respondents also reported using WIC 

foods in preparing family meals, suggesting that the WIC 

program doesn't necessarily provide the supplementation 
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directly to the person who was originally screened to be 

at high risk. 

Non-WIC Nutrition Education Studies: Impact on Knowledge 

Optimal health through dietary improvement is the 

ultimate goal of nutrition education programs (Amstutz and 

Dixon, 1986). However, to justify continued funding of 

such programs, the extent to which the learner has made 

dietary changes, using the knowledge that was gained from 

program participation, must be examined. Amstutz and 

Dixon (1986) evaluated the effect of food and nutrition 

education programs on the diets of program participants 

during enrollment and after program graduation. The diet 

scores were based on the number of servings consumed and 

compared to the number of servings recommended in the 

Daily Food Guide. A comparison of graduates (n=129) and 

new enrollees (n=194) revealed that during the program 

participants made positive dietary changes and that after 

graduation they maintained three-fourths of those changes. 

In addition, the diets of the graduates at follow-up were 

better than those of new enrollees. 

Positive findings such as those of Amstutz and 

Dixon (1986) have been consistent with findings of other 

researchers in regards on the impact that nutrition 

education had on knowledge. Devadas et al. (1974) 

compared the nutrition knowledge and practices of 932 
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children in four primary schools. One school provided 

school lunch and no nutrition education through curriculum 

while the second and third schools provided nutrition 

education through the curriculum, while a fourth school 

served as a control. The results showed that the school 

with the nutrition education curriculum and lunch program 

had significantly higher benefits six months after the 

nutrition intervention curriculum. 

In a later study, Devadas et al. (1979) evaluated 

the impact of a nutrition and child-care education program 

on the nutrition knowledge and dietary practices of 50 

mothers over a period of 5 months. The researchers' 

findings in this study were that the nutrition knowledge 

scores of the participating mothers were significantly 

higher than the scores of mothers who did not attend the 

education program. Similarly, Devadas et al. in 1982 

studied the effectiveness of a nutrition education program 

and its influence on the nutritional practices of 50 

homemakers over a period of six months. Findings in this 

study were also positive in regards to nutritional 

knowledge gain. 

More recently, Devadas (1986) conducted a survey 

among 2,900 households in India. The researcher 

Incorporated nutrition concepts, health education and 

environmental sanitation into the elementary school 
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curriculum and developed suitable instructional materials 

for teaching. Tests were designed to measure the 

student's knowledge o£ nutrition and health, and 

environmental sanitation. Once again the results were 

positive. The mean pretest score was reported to be 6.01 

(out of 100 possible score) compared to a mean posttest 

score of 56.94, a mean increase of 50.93 points. In 

addition, the nutrition, health education, and 

environmental sanitation instruction received by the 

students was reported to have an effect on the family 

members as well. 

The effect of a nutrition program on knowledge 

with much younger children was tested by Gorelick and 

Clark (1985) who developed and field tested an early 

childhood nutrition education program. Twenty classes 

were randomly assigned to treatment or control. The 

children's ages ranged between three and five years and 

the evaluation included pre- and post-tests of the 

children's understanding of foods and nutrition. Analysis 

of the results was positive, indicating that nutrition 

education can be effectively implemented with very young 

children. 

This opinion was also supported by Jensen et al. 

(1985) who used a nutrition education kit that was 

developed by Connecticut's Nutrition Education Training 
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(NET) team to integrate lunchroom activities with the 

classroom, home, and community. Their goal was to 

increase school lunch participation. However, this study 

was conducted with slightly older children with data from 

1743 students (grades one through three) revealing that 

schools using the nutrition kit significantly increased 

school lunch participation and food consumption. In 

addition, parents reported that their children chose more 

nutritious foods at home for meals and snacks. 

Validity of 24-Hour Dietary Recalls 

In recent years researchers have become 

increasingly interested in the effects that diet may have 

on health. The 24-hour dietary recall is commonly used to 

determine dietary intake and the WIC program uses this 

method to screen clients into the program. It is also 

chosen as one of the methods for data collection in many 

studies. 

Previous researchers have tried to establish 

validity of various methods, but the methods themselves 

have been variable, as were the criteria against which 

they were judged (Amstutz and Dixon 1986). Furthermore, 

very few methods of measuring food and nutrient intake 

have been checked by a comparison of results with the 

actual Intake in order to establish accurately the 
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validity of the 24-hour dietary recall or other methods 

used. 

It is apparent that the 24-hour dietary recall is 

one of the most commonly used methods because it is 

practical, easy to use, and economical. However, there 

are some limitations associated with it that demand 

attention (Karvetti and Knuts 1985). First, the interview 

questions are directed towards what a person consumed for 

the previous 24 hours and do not necessarily represent a 

person's usual intake as variations may exist from day to 

day. In addition, Karvetti and Knuts (1985) showed that 

large intakes tend to be under-estimated and small intakes 

over-estimated. The consistency of results from a 24-hour 

dietary recall varies among different interviewers, and 

whether food models and household measuring tools were 

used to help the interviewee in accurately estimating 

weights and measures of foods eaten (Karvetti and Knuts 

1985; Alford and Ekvall 1984). 

Alford and Ekvall (1984) studied the effects of 

interviewer recording and evaluating responses and the 

calculations of nutrient data on the variability of 

dietary assessment by examining thirty-seven dietary 

history interviews. Their results indicated that the use 

of only one 24-hour dietary recall, without the use of a 

food frequency, must be considered unreliable. In 
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addition, the importance o£ a trained interviewer was 

emphasized. There were significant differences found 

among University students and nutritionists who conducted 

interviews on similar sample clients. 

The validity of the 24-hour dietary recall was 

studied by Karvetti and Knuts (1985) who compared the 24-

hour recalls and observed food and nutrient intake of 140 

healthy subjects ranging from 15 to 57 years of age. 

Observation of intake was carried out on one day, and 24-

hour dietary recalls were obtained the following day by a 

trained interviewer who used household measures as well as 

food models to aid each subject in recalling food intake 

accurately. The results showed that the 24-hour dietary 

recall was valid on a group level, but with individual 

comparisons there was a significant difference found 

between recalled and observed intake. 

Audiovisual Materials Used in Nutrition Education 

Several researchers have evaluated the 

effectiveness of various methods of nutrition education. 

Miller (1976) studied methods by which people learn more 

effectively and found that people learn about 87% of new 

information through sight, 11% through hearing, and only 

about 2% through taste, touch, and smell. These findings 

led him to conclude that teaching effectiveness Improved 

when a variety of senses were stimulated. 
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In addition, Hassell and Medved (1975) studied the 

effect of using audiovisual diet instruction with diabetic 

patients and compared this group to control diabetics who 

received fifteen minutes of bedside instruction. They 

used a pre and posttest with both groups to test knowledge 

gained. They found that the patients that received 

audiovisual instruction achieved significantly higher 

posttest scores than those taught individually in the 

traditional bedside manner. 

Similarly, Lawson et al. (1976) developed a method 

to assess the efficacy of an audio-tutorial program for 

improving dietary adherence by patients with chronic renal 

failure, particularly those who were educationally 

disadvantged. Lawson and co-workers showed that even 

though the educated knew more than the less educated 

subjects, both groups scored significantly higher on the 

posttest in both acquired knowledge and dietary behavior. 

In another instance, Carole et al. (1980) used 

videocassettes to teach basic nutrition to college 

students and tested their effectiveness by comparing them 

to the lecture method. They found that basic nutrition 

facts can be presented effectively through multimedia. In 

addition, their course was rated good to excellent by 88% 

of the multimedia students. The multimedia method allowed 
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more faculty time for scholarly improvements of other 

courses in the curriculum. 

Furthermore, Pace et al. (1980) examined the 

effectiveness of using videocassettes for increasing diet 

related knowledge, changing attitudes concerning eating 

breakfast, and for changing the dietary pattern of 

participants. Pace and co-workers found improved dietary 

behavior changes within one week following instruction in 

the group that viewed the videocassettes. 

Validity and Reliability of Knowledge Tests 

Several factors become important considerations 

when one tries to establish whether a test is valid and 

reliable. Content validity is the degree to which sample 

test items represent the content that the test is designed 

to measure. Content validity is usually established by an 

objective comparison of the test items with the curriculum 

content. Content validity can also be established by 

having the test reviewed by content specialists (Borg and 

Gall 1983; Gay 1980). 

Reliability can be established after a test is 

used by measuring its internal consistency, or by giving 

the test twice, with an intervening time without 

treatment, to establish test-retest reliability (Borg and 

Gall 1983). Reliability addresses the effectiveness of 
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the test to accurately measure knowledge (time after time, 

or with different persons). 

Item analysis is conducted after data has been 

collected and is used to identify those test items with 

acceptable discrimination value. The specific analysis 

and interpretation depends upon the nature of the test 

(Borg and Gall 1983). Item analysis is most often used 

during the test development and pilot test stages. 



CHAPTER 3 

METHODS AND PROCEDURES 

Description of Study 

-In this study the traditional method of nutrition 

education used in the WIC program was compared to a new 

approach using videocassettes for the nutrition education 

component. The following questions were examined: 1) How 

effective is the current (traditional) method of nutrition 

education of WIC? 2) What is the extent of nutrition 

knowledge gained by video subjects as compared to those 

receiving the traditional method of nutrition education? 

3) If there is knowledge gained through the video or 

traditional method, will it have an effect on dietary 

behavior? and 4) What is the cost-effectiveness of 

videocassettes compared to the traditional counseling 

method of nutrition education? 

Sample 

The criteria used to recruit subjects for this 

study required all subjects to be English speaking Pascua 

Yaqui Indian women with the ability to read and write 

English at approximately the sixth grade level or higher. 

All had to be newly enrolled in the WIC program in the 

39 
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Pascua Yagui Health Department and clinic in southern 

Arizona. 

Fifty-four newly enrolled WIC participants 

(enrolled during January and February 1986) were the 

population from which the sample was chosen. Forty-four 

subjects were randomly selected for this study. These 

subjects were then randomly assigned to treatment: either 

traditional method or videocassette method. This allowed 

for a possible drop-out of four subjects during the study. 

Table 1 shows the number of subjects who were 

pregnant, breast-feeding or non-breast-feeding, as well as 

the average age, parity and hematocrit by treatment 

method. This information was obtained at initial 

screening into the WIC program. During the first month or 

two, none of the subjects received nutrition education, 

but were given information on the use of vouchers and the 

regulations concerning voucher mis-use. 

Instruments 

Based on government requirements for WIC services, 

an outline was developed using the nutrition education 

materials currently part of the intervention. From this 

outline, a pool of sixty test items was developed and 

pilot tested with twenty subjects from another clinic with 

the same demographic characteristics. Item analysis was 

conducted to identify the twenty-five questions with the 
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Table 1. Population Sample Characteristics are Expressed 
in Percent (%) of Women Who Were Pregnant, 
Breast-Feeding and Non-Breast-Feeding 

Characteristics Video Traditional 
(n=21) (n=20) 

Percent (%) of Total Sample 

Pregnant 

Breast-feeding 

Non-breast-feeding 

38 

9 

53 

35 

10 

55 
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highest discrimination value to be used in a pre- and 

posttest (see Appendix D) to evaluate knowledge change in 

both groups during the study. 

The videos presented information on the importance 

of nutrition during pregnancy and lactation, desirable 

feeding practices, and anemia. These topics were 

presented in four videos already available. Appendix E 

gives the title, producer and cost of all the commercially 

prepared and purchased videocassettes. However, one topic 

was not covered in an available videocassette, "Nutrition 

for Children 2-6 Years of Age". A videocassette was 

developed on this topic which included the four food 

groups, obesity, snacks and exercise as important parts of 

its content (Appendix F for video script). All 

videocassettes were well received, but the videocassette 

that was developed at the Pascua WIC clinic was viewed 

enthusiastically, perhaps because the actress in the video 

was a well known figure on the reservation and the women 

viewing the video identified with that person, therefore 

making the video that much more interesting. 

Twenty-four hour dietary recall and food frequency 

questionnaires (see Appendix G) were utilized before and 

after the educational treatments in order to identify any 

behavioral changes that may have occurred. The 24-hour 

dietary recall method for diet analysis was used because 
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researchers support this method for its validity when used 

in a group level analyses (Karvetti and Knuts, 1985). 

Food frequency questionnaires were used to attempt to 

establish validity for the dietary recalls and to 

determine usual dietary patterns. The 24-hour dietary 

recall was analyzed to determine the following: percent 

of calories consumed from protein, carbohydrates, and fat. 

Total fat, cholesterol, saturated vs. unsaturated fat 

ratio, and vitamins A and C, calcium, iron, and total 

calories were also analyzed to determine possible nutrient 

inadequacies by EVRYDIET computer software. 

The second diet analysis, using the Food Frequency 

Questionnaire, examined the number of servings from a 

particular food group that were eaten on a daily, weekly, 

monthly, or never basis by using the Daily Food Guide 

(USDA) for adults as the "ideal" frequency. For the 

purpose of this study the Daily Food Guide was further 

divided so that it would be easier to isolate possible 

food inadequacies among the different food groups (see 

Appendix G). The groups included were: meat group, dairy 

group, bread and cereal group, vegetable group, fruit 

group, fat group, and the "other" group. This latter 

group included desserts and snacks of low nutrient 

density. 
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Food frequency responses were scored in the 

following manner: a score of 1 was given when a food item 

was eaten once or twice a week, a score of 2 was given 

when a food item was eaten three or four times a week, a 

score of 3 represented eating the food five or six times a 

week, and a maximum score of 4 was given when a food item 

was eaten at least once daily. This scoring system 

allowed for better representation of actual consumption 

patterns. All scores within each food group were 

calculated. A total score of 8 was considered adequate in 

meeting the Daily Food Guide serving recommendations for 

meat, vegetables, and fruit (2 servings daily; a score of 

4 would equal 1 serving daily) and a score of 16 was 

considered adequate for the bread and cereal group (4 

servings daily). For the fat and "other" group a score of 

8 or lower was considered "ideal" since these foods are 

low in nutrient density. 

Data Collection 

All data were collected with the approval of the 

Pasqua Yaqui Indian Council. An explanation of the study 

was given to all subjects in accordance with the Human 

Subjects Committee guidelines and approval (see Appendix 

C) . 

All subjects visited the clinic for 20 minutes 

once a month, as required by WIC to receive nutrition 
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education and to pick-up their WIC vouchers. For this 

study, the subjects were asked to take a pretest which was 

then followed by an interview with a trained nutritionist 

(the researcher) who used 24-hour dietary recall and food 

frequency questionnaires. During the interview the 

nutritionist used over 80 different food models and 

standard food measures to help the subjects accurately 

estimate the food that they consumed during the previous 

24-hours. All instruments were checked by the 

nutritionist for completeness, then coded for later 

analysis. 

Following the interview, the video group of 

subjects viewed video material on one or two nutritional 

objectives per month (this took approximately 10-20 

minutes during their regular WIC appointments). Following 

the video the subjects were free to ask the nutritionist 

questions and were given pamphlets on the same 

objective(s) taught in the video to reinforce the message. 

This procedure continued for four months. A total of five 

educational objectives were covered (see Appendix H). 

The traditional method followed the same 

procedures with the exception that the subjects received 

nutrition counseling from the CNW, who used traditional 

methods of instruction whenever time allowed. The CNW 
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also handed out the same pamphlets as those given to the 

video method subjects. 

At the end of the four month period, posttests 

were administered to both groups, and dietary interviews 

(24-hour dietary recalls and food frequencies) were 

administered by the nutritionist who interviewed them 

prior to the educational intervention. All data were 

compiled and coded. 

Data Analysis 

The two-sample t-test for two independent means 

was used to analyze statistically the mean difference in 

knowledge gain between posttest video and posttest 

traditional methods. In addition, a t-test for two 

dependent samples was used to analyze the mean difference 

in knowledge gain between pre- and posttest video, and 

pre- and posttest traditional method. Analysis of 

covariance was also conducted using the pre- and posttest 

scores of both groups. 

The 24-hour dietary recalls pre- and post were 

analyzed for differences on percent carbohydrates, protein 

and fat, total cholesterol, vitamins A and C, calcium, 

iron, and calories. The mean difference between pre- and 

post food frequency scores for each food group were 

analyzed using a t-test for correlated means (Stats-2 for 

IBM-PC, Statsoft, Inc., Tulsa, OK). 
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The cost-effectiveness of using video to conduct 

the nutrition education component as compared to the 

Individual counseling usually conducted by the community 

nutrition worker was mathematically calculated by 

comparing the cost of purchasing videos on the nutrition 

education objectives mandated by the program to the hourly 

wage cost for counseling the same number of people. 



CHAPTER 4 

RESULTS AND DISCUSSION 

The original sample o£ 44 subjects was reduced to 

41 as three subjects were disqualified for receiving WIC 

services due to inappropriate voucher use, they were 

dropped before data collection was initiated. The final 

sample included 20 subjects assigned to the traditional 

method, and 21 subjects assigned to the video method of 

instruction. 

All subjects were Pascua Yaqui Indian women 

ranging in age from 17-35 years, with a mean age of 25. 

All the women resided within the Pascua Yaqui Indian 

Reservation in southern Arizona and attended the health 

clinic. All subjects were obese, based on the criteria of 

20% over ideal body weight as obese. The priority status 

of the women, by treatment group is shown in Table 1. 

Fourteen percent (3) of the video subjects were also 

classified as anemic while ten percent (2) of the 

traditional method subjects were so classified. All 

subjects had attended some public school, usually through 

eighth grade, but none had attended high school or college. 

Although their socio-economic level qualified them 

for the WIC program, all the women in this sample lived in 
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households having basic cooking facilities such as a 

stove, refrigerator, and running water. All women had a 

television set in their home and were accustomed to 

viewing television. The subjects shopped at both large 

grocery chain stores and local convenience markets. Most 

of the subjects lived within 1-2 miles of a large chain 

grocery store as well as several fast food outlets. 

The Pascua Yaqui Health Department Clinic provided 

transportation to and from the clinic as part of the free 

health services offered to the Indian population for those 

clients who did not have transportation. All but one of 

the subjects attended the regular appointments, and the 

one subject who missed two scheduled visits was able to 

view the missed videos at the following appointment. The 

nutrition education topics that were taught by the video 

focused on the nutritional and health needs of a woman 

during pregnancy, breast-feeding and postpartum, as well 

as the nutritional and health needs of infants and 

children under the age of 5 years (see Appendix F and G). 

Instruments 

The pilot test of the 60 question knowledge test 

was conducted with 20 women from a local Health Clinic 

with similar population characteristics to the study 

sample. Most of the women were Mexican or American Indian 

(Yaqui or Papago), had a low literacy level, and the same 
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socio-economic level (as defined by the criteria used to 

screen clients into the WIC program). The reliability of 

the pilot test was .67 using the Kuder Richardson 20 test 

for internal consistency. The final test instrument 

consisted of 25 items chosen from this original 60 item 

test, with each item being chosen for its discrimination. 

A matrix (grid) was developed to assure that all the WIC 

objectives (Appendix H) were adequately evaluated. All 

chosen items met the matrix requirements. 

Knowledge Test 

A student t-test of the difference in mean change 

scores between the video and the traditional method was 

significant (PC.01) in favor of the video method. When 

pre- and posttest mean scores were compared for the video 

method, the level of significance was even greater 

(PC.001). Table 2 shows the mean pretest scores of the 

two methods of instruction were not significantly 

different, in fact were almost identical. However, the 

mean pretest score for the video method was 14.28 and the 

mean posttest score was 22.76 (out of a possible score of 

25), a mean increase of 8.56 points. The mean posttest 

traditional method score was 16.90 a difference of only 

1.95 points from the pretest score of 14.95. This 

difference in knowledge gain between pre- and post-

traditional was positive, but not significant. Analysis 
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1 
Table 2. Knowledge Test Score Means Between Video and 

Traditional Methods 

Methods of Pretest Posttest 
Instruction Mean+S.D. Mean+S.D. 

Video 14.28+1.97 22.76+1.26 +8.56 <.001 
(n=21) 

Traditional 14.95+1.73 16.90+2.48 +1.95 * 
(n=20) 

* = no significant difference 
1 
total of 25 possible points 
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of covariance comparing video and traditional method test 

scores Is shown in Table 3. Video method subjects had 

significantly (P=.004) higher posttest scores than their 

traditional method counterparts. 

The minimal knowledge gains by the traditional 

method subjects in this study are similar to the findings 

of Slonim et al. (1981). Likewise, the marked increase in 

knowledge by those subjects viewing videos as an 

educational tool parallels the findings of Miller (1976), 

and Hassell and Medved (1975), indicating that this method 

of nutrition education may be superior to that of the 

traditional method of individual nutrition counseling by 

CNW's. 

Twenty-Four Hour Recalls 

The information from the 24-hour dietary recalls 

was compiled and analyzed using the EVRYDIET computer 

software (California) which is based on Agriculture 

Handbook # 8. Student t-tests were used to determine 

statistical differences between means of the two treatment 

groups on the following nutrients: percent carbohydrate, 

percent protein, percent fat, total fat, 

unsaturated/saturated ratio, cholesterol, total calories, 

vitamin A, vitamin C, iron and calcium (Stats-2 IBM-PC, 

Statsoft, Inc., Tulsa, OK). 
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Table 3. Analysis of Covariance Comparing Video and 1 
Traditional Methods Posttest Knowledge Scores 

Method of Instruction Posttest Scores 

Mean+S.D. 6 P 

* 

22.76+1.26 +5.86 .004 

16.90+2.48 

significant at <.01 
1 
total of 25 possible points 

Video (n=21) 

Traditional (n-20) 
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A comparison of the pretest 24-hour dietary 

recalls showed no significant differences between the 

subjects in the two educational methods on any nutrients. 

In addition, there were no significant differences with 

any nutrient between pre- and posttest recalls for the 

traditional method subjects, as shown in Table 4. In 

fact, although all these women were obese and received 

information on diet and obesity control as part of the 

traditional method WIC information, there were increases 

from pre- to post- on percent carbohydrates, percent 

protein, percent fat, total fat, and calories, however, 

these changes were not significant. This may suggest that 

these women did not change their dietary habits to respond 

to the education in regards to obesity, and may also show 

that the WIC vouchers simply provided them with more food, 

much of which was high in calories and fat, such as 

cheese, eggs and whole milk. 

Table 5 shows the mean differences in pre- and 

post-treatment 24 hour dietary recalls for the video 

method subjects. Significant reductions appeared for 

percent calories from protein (P=.0006), percent fat 

(P=.05), and total fat (P=.003). Alternately, there were 

significant increases in vitamin A (P=.006) and vitamin C 

(P=.0003). These differences are best shown in Figures 1, 

2, 3, and 4. In Figure 2 one subject, post-video, 
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Table 4. Traditional Method: Pre- and Post-Treatment 
24-Hour Dietary Recall Means 

Pre 
(n=20) 

Post 
(n=20) 

Nutrients Mean+S.D . Mean+S.D. P 

Percent of Total 
Calories from: 

Carbohydrates (%) 46 .56+ 4 .04 47.78+ 8 .42 * 

Protein (%) 15 .11+ 2 .58 16.28+ 8 .87 * 

Fat (%) 38 .72 + 4 .13 40.61+ 6 .52 * 

Total fat (gm) 124 .78 + 30 .59 138.25+ 32 .83 * 

Fat unsaturated/ 
saturated ratio 

0 .10+ 0 .07 0.12+ 0 .09 * 

Cholesterol (mg) 568 .94 + 6 .32 486.78+276 .34 * 

Energy (calories) 2876 .28+ 487 .47 3049+531 .49 * 

Vitamin A (I.U.) 2463 .83+1534 .75 2634+907 .51 * 

Vitamin C (mg) 33 .39 + 41 .93 20.11+ 16 .59 * 

Iron (mg) 20 .95+ 6 .92 23.49+ 11 .15 * 

Calcium (mg) 781 .11+ 237 .13 929.61+313 .94 * 

* = no significant difference 
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Table 5. Video Method: Pre- and Post-Treatment 24-Hour 
Dietary Recall Means 

Pre- Post-
(n=21) (n=21) 

Nutrients Mean+S.D. Mean+S.D. P 

Percent of Total 
Calories from: 

Carbohydrates (%) 45 .67+ 10. 49 49 . 48+ 9. 98 * 

Protein (%) 15 .90+ 3. 15 19 .52+ 3. 42 .0006 

Fat (%) 39 .38+ 9. 05 33 .71+ 7. 73 .05 

Total fat (gm) 119 .14 + 65. 16 65 .62+ 21. 63 .003 

Fat unsaturated/ 
saturated ratio 

0 .24+ 0. 68 0 .19 + 0. 12 * 

Cholesterol (mg) 431 .71+ 1. 41 339 .24+ 198. 45 * 

Total Calories 2699 .05+1271. 00 1732 .33+ 380. 05 .003 

Vitamin A (I.U.) 2770 .24+2769. 20 4815 .62+3381. 34 .006 

Vitamin C (mg) 31 .52+ 44. 92 99 .24+ 52. 77 .0003 

Iron (mg) 19 .07 + 10. 96 15 .68+ 3. 98 * 

Calcium (mg) 886 .14+ 754. 60 794 .57+ 280. 47 * 

* = no significant difference 
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Figure 1. Percent dietary fat from total calories pre-

and post- video. Each square in the figure represents 

one or more mean (X) scores with pre- video means on the 

X axis and post- video means on the Y axis. 
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Figure 2. Total International Units (I.U.) of vitamin A 

pre- and post- video. Each square in the figure repre

sents one or more mean (X) scores with pre- video means 

on the X axis and post- video means on the Y axis. 
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Figure 3. Total consumption of calories pre- and post-

video. Each square in the figure represents one or 

more mean (X) scores with pre- video means on the X 

axis and post- video means on the Y axis. 
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Figure 4. Total milligrams of vitamin C pre-
and post- video. Each square in the figure represents 

one or more mean (X) scores with pre- video means on 

the X axis and post- video means on the Y axis. 
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consumed a number of servings of vitamin A rich foods, 

however, all other subjects also increased their vitamin A 

consumption. One subject on the pre-24-hour dietary 

recalls consumed over 6,000 calories, but after receiving 

education via the video method, the client indicated 

interest in a weight reduction diet. The posttest score 

for this client seemed to reflect this interest, as Figure 

3 shows no extreme score for calories with post-video 

subjects. 

With the exception of one or two subjects, almost 

no vitamin C containing foods were consumed pre-video, 

while post-video showed an increase in vitamin C among all 

subjects. Figure 4 represents these findings graphically. 

The comparison of the posttest 24-hour dietary recalls 

showed significant difference (P=.05) for total fat, total 

calories and vitamin C (see Table 6). 

Table 7 shows the comparison of the mean percent 

RDA for the WIC targeted nutrients pre- and post-

nutrition education intervention between video and 

traditional methods. The traditional method showed 

increases in mean percent RDA for protein (246% to 274%), 

calcium (103% to 116%), and iron (117% to 133%). The mean 

vitamin C consumption by traditional method subjects 

decreased from 64% to 36% of the RDA. However, the video 

method subjects showed a decrease in mean protein 
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Table 6. A Comparison of the Traditional and Video Post-
Treatment Means of the 24-Hour Dietary Recall 

Traditional 
(n=20) 

Video 
(n=21) 

Nutrients Mean+S.D. Mean+S. D. P 

Percent of total 
calories from: 

Carbohydrates (%) 47.78+ 8. 42 49.48+ 9 .98 * 

Protein (%) 16.28+ 8. 87 19.52+ 3 .42 * 

Fat (%) 40.61+ 6. 52 33.71+ 7 .73 * 

Total fat (gm) 138.75+ 32. 83 65.62+ 21 .63 <.05 

Fat unsaturated/ 
saturated ratio (gm) 

.12+ 0. 09 0.19+ 0 .12 * 

Cholesterol (mg) 486.78+ 34 339.24+198 .45 * 

Energy (calories) 3049+531. 49 1732.33+380 .05 <.05 

Vitamin A (I.U.) 2634+ 51 4815.62+3381 .34 * 

Vitamin C (mg) 20.11+ 16. 59 99.24+ 52 .77 <.01 

Iron (mg) 23.49+ 11. 15 15.68+ 3 .98 * 

Calcium (mg) 929.61+ 13. 94 794.57+ 280 .47 * 

* = no significant difference 
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Table 7. Comparison of the Mean Percent RDA o£ Targeted 
WIC Nutrients Pre- and Post- Nutrition Education 
Intervention 

Mean (X) Percent (%) RDA 

Targeted WIC 
Nutrients 

Traditional 
(n=20) 

Video 
(n=21) 

Targeted WIC 
Nutrients Pre- Post- Pre- Post 

Protein 246 274 241 190 

Vitamin A 68 71 69 120 

Vitamin C 64 36 52 165 

Calcium 103 116 94 99 

Iron 117 133 109 87 
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consumption (241% to 190% of RDA), while vitamin A (52% to 

120% of RDA), and C (52% to 165% of RDA) increased. 

Calcium was slightly increased in a percent consumption 

and iron decreased from a mean of 109% to 87% of the RDA. 

This decrease in iron in the video group appears to be a 

result of a decrease in meat consumption that is reflected 

in the decrease in the mean percent protein. However, the 

inceased consumption of vitamin C should assure that the 

iron that is consumed is better absorbed and utilized. 

Food Frequencies 

Table 8 shows that there were no significant 

differences in food frequencies between the video and 

traditional subjects pre-treatment. Likewise there were 

no significant differences in any food groups between pre-

and post- traditional method (Table 9). However, food 

frequency comparisons pre- and post- video (see Table 10) 

were similar to those shown in Table 11 for a comparison 

between the two educational methods' posttests. All food 

groups showed significant change for the better 

(nutritionally), except for the bread and cereal group 

which stayed the same. Tortillas are used to prepare a 

variety of food items in the Yaqui diet and can be 

considered a primary food in this culture. Changing such 

cultural patterns is extremely difficult:, and perhaps 

should not even be considered as an option for change by 
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Table 8. A Comparison o£ Food Frequencies Prior to 
Traditional and Video Educational Treatment 

Food 
Group1 

Pre-
Traditional 

(n=20) 

Pre-
Video 
(n=20) 

Mean+S.D. Mean+S.D. 6 P 

Meat 12.35+3.59 12.85+3.38 + .50 * 

Dairy 3.50+2.22 3.80+2.36 + .30 * 

Bread & 
Cereal 

6.55+1.71 6.24+1.60 -.31 * 

Vegetable 1.15+2.21 1.0+1.61 -.15 * 

Fruit 2.45+2.33 2.24+2.51 -.21 * 

Fat 14.35+3.03 14.30+2.79 -.05 * 

Other 13.20+6.32 12.52+5.82 -.07 * 

* = no significant difference 
1 
Ideal score by food group: meat = 8; dairy = 8; bread 
and cereal = 16; vegetable = 8; fruit = 8; fat and 
other <8. 
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Table 9. Food Frequency Means Pre- and Post-Traditional 
Education Treatment 

Pre- Post-
(n=20) (n=20) 

Food Mean+S.D. Mean+S.D. 
Group1 

Meat 

Dairy 

Bread & 
Cereal 

Vegetable 

Fruit 

Fat 

Other 

12.35+3.59 

3.50+2.22 

6.55+1.71 

1.15+2.21 

2.45+2.33 

14.35+3.03 

13.30+6.32 

13.05+3.04 

4.00+2.25 

6.55+1.59 

0.75+2.73 

2.85+2.47 

14.45+2.92 

15.25+5.48 

+0.70 * 

+0.50 * 

* 

-0.40 * 

+0.40 * 

+0.10 * 

+1.95 * 

* = no significant difference 
1 
Ideal score by food groups: meat = 8; dairy = 8; bread 
and cereal = 16; vegetable = 8; fruit = 8; fat and 
other <8. 
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Table 10. Food Frequency Means Pre- and Post-Video 
Educational Treatment 

Pre-
(n=21) 

Post-
(n=21) 

Food 
Groupl 

Mean+S.D. Mean+S.D. <5 P 

Meat 12.85+3.38 9.80+3.39 -3.05 <.01 

Dairy 3.80+2.36 6.00+2.09 + 2.20 <.05 

Bread & 
Cereal 

6.24+1.60 7.00+1.51 + 0.76 * 

Vegetable 1.00+1.61 ,5.24+2.48 + 4.24 <.01 

Fruit 2.24+2.51 6.10+3.27 + 3.86 <.01 

Fat 14.30+2.79 7.20+2.80 -7.10 <•05 

Other 12.51+5.82 4.04+3.18 -8.48 <.003 

* = no significant difference 
1 
Ideal score by food group: meat = 8; dairy = 8; bread and 
cereal = 16; vegetable = 8; fat and other <8. 
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Table 11. A Comparison of the Traditional and Video Post-
Treatment Means of Food Frequency Scores 

Post-
Traditional 

(n=20) 

Post-
Video 
(n=21) 

Food 
Group! 

Mean+S.D. Mean+S.D. 6 P 

Meat 13.05+3.04 9.80+3.39 -3.25 <.05 

Dairy 4.00+2.25 6.00+2.09 + 2.00 <.05 

Bread & 
Cereal 

6.55+1.59 7.00+1.51 + .45 * 

Vegetable .75+2.73 5.24+2.48 + 4.49 <•01 

Fruit 2.85+2.47 6.10+3.27 + 3.25 <•01 

Fat 14.45+2.92 7.20+2.80 -7.25 <•0001 

Other 15.25+5.48 4.04+3.18 -11.21 <.0001 

* = no significant difference 
1 
Ideal score by food groups; meat = 8; dairy = 8; bread 
and cereal = 16; vegetable = 8; fruit = 8; fat and 
other = 8. 
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nutritionists. In addition to providing energy, tortillas 

are rich in various nutrients and can be made with a lower 

fat content if education is presented. 

Table 11 shows the significant differences in food 

frequencies between the two groups post-treatment. The 

most meaningful changes were the significant increases in 

vegetable and fruit consumption by the video subjects 

(P<.01), and the significant decreases in the fat and 

other groups (P<.0001) by these same subjects. The fat 

group mean change represents reduced consumption of food 

items such as mayonnaise, lard, margarine and butter; the 

"other" group mean change indicates reductions in soft 

drinks, potato chips, corn chips, cookies, candies and ice 

cream. Ice cream was considered a snack food because of 

its low nutrient density (nutrient value as compared to 

calories). 

The video group showed significant decreases in 

calories, fat and other low nutrient density/high caloric 

value foods but subject weight change was not documented. 

The educational program was brief (16 weeks) and the 

subjects were not weighed at the end of the educational 

program, although their weights were recorded during the 

preliminary screening into the WIC program. Yagui women 

were very hesitant to be weighed, even for establishing 

their WIC eligibility. This hesitancy may be 
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representative of cultural attitudes characteristic of 

this population. 

Cost Effectiveness 

Tables 12 and 13 shows the calculations used to 

determine the cost effectiveness of using videocassettes 

by comparing the cost of the videos and equipment to the 

cost of the hourly wage needed for a CNW to counsel 

clients in the appropriate nutritional topics. Results of 

the calculations showed a potential annual dollar savings 

range of $2,500.00 (small caseload of 200 clients) to 

$85,000.00 (for a caseload of 5,000). These figures 

Included materials and equipment based on average retail 

prices. 

This demonstrates only the very basic savings, and 

does not address the potential for updating educational 

materials as needed or the use of videos for other health 

care clients. In addition, the monies saved could be used 

to handle, administratively, a larger caseload, thus 

providing WIC services to an even greater number of women 

and children in need of thi3 nutritional support. Savings 

could also be translated into food dollars available for 

additional WIC clients. 

In addressing the original hypotheses of this 

study, the first hypothesis was accepted. The 

videocassette method was significantly more effective in 
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Table 12. A Comparison o£ the Cost-Effectiveness of Video 
vs. Traditional Methods of Counseling 
(Small Caseload) 

Small Caseload of Clients 

Equipment & Materials 

Videos 

6 x $100.00 = $600.00 

Television 

1 x $250.00 = $250.00 

Video Recorder 

1 x $250.00 = $250.00 

5 Mln for Voucher 
Issuance 

Counseling 

200 clients x 5 min/ 
counseling/client = 1,000 min 

divided by 60 min = 16.67 hr 

x $6.00/hr/CNW 
x 12 mo 

= $ 100 
= $1,200 

Total Cost $1,100.00 

Counseling 

Total Cost for 
Voucher Issuance $1,200 

200 clients x 20 min/client 
divided by 60 minutes 
x 6 dollars/hr/CNW 
x 12 months 

= 4,000 min 
= 66.6 hours per month 
= $400.00 per month 
= $4,800.00 Total 

Counseling Total Cost 
Minus cost of 5 min voucher issuance 

Minus cost of equipment and materials 

Net Savings/Year 

$4,800.00 
1.200.00 
3,600.00 
1.100.00 

$2,500.00 
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Table 13. A Comparison of the Cost-Effectiveness of Video 
vs. Traditional Methods of Counseling 
(Large Caseload) 

Large Caseload Savings 

Average cost of video and equipment/year $5,000.00 

Cost of 5 min voucher issuance 

5,000 x 5 min/per/client = $25,000 

divided by 60 rain = 416.6 hours/month 

x $6.00 per /CNW/hour = $2,499.99/month 

x 12 months = $29,999.99/year 

Total cost of voucher issuance/year $29,999.99 

Cost of 20 min Individual Counseling 

5,000 x 20 min/per/client = 100,000 min 

divided by 60 min = 1,666.66 hours/month 

x $6/hour/CNW = 9,999,99 dollars/month 

x 12 months in a year = $119,999.99/year 

Total Counseling Cost $119,999.99 

Minus Cost for Voucher Issuance 29, 999.99 

$ 90,000.00 

Minus Cost of Equipment 5.000.00 
and Materials 

Net Savings/Year $ 85,000.00 
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increasing the nutritional knowledge and dietary behavior 

of WIC clients than the current traditional method. The 

second hypothesis was also accepted, the videocassette 

method of nutrition education was more cost-effective than 

the traditional method. 

This study also answered several research 

questions. The first dealt with how effective is the 

current traditional method of nutrition education as used 

in most WIC clinics throughout the country. The results 

of this study showed that the educational component was 

not effective. There were no significant changes in 

knowledge or food behavior as a result of the educational 

component of WIC. 

The second research question addressed the extent 

of nutrition knowledge gained by each method. The video 

viewers demonstrated a 41% nutrition knowledge gain while 

the traditional method subjects showed a knowledge gain of 

only 9%. 

Analyses of the 24-hour dietary recalls and the 

food frequencies showed that the video viewers made 

significant changes in their food behavior, while 

traditional method subjects made little or no change. 

These findings answer the third research question as to 

the effect that the two different methods would have on 

food behavior and food consumption patterns. 
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The final research question addressed the cost-

effectiveness of the two methods. Videocassettes appeared 

to be the most cost-effective method of educating WIC 

clients, in addition to being the most effective in 

producing desirable changes in both knowledge and dietary 

behavior. Although other researchers have not reported 

data on the cost effectiveness of various methods of 

providing the nutritional component of WIC, in this day of 

program accountability, the findings of this study should 

be of importance to WIC administrators. 



CHAPTER 5 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary 

This study evaluated the current nutrition 

education component of the WIC program and compared its 

effectiveness in changing knowledge of nutrition and 

dietary behavior to that of a new educational approach, 

namely, videocassettes for the educational method. A 

sample of 41 subjects was randomly drawn from the Pascua 

Yaqui Indian Health Department newly enrolled WIC clients. 

All subjects were classified as obese using standard 

criteria. Subjects were randomly assigned to educational 

treatment method. All subjects visited the clinic monthly 

for four months, at which time they received the 

educational treatment they were assigned to and received 

their WIC vouchers for the following month. 

All subjects were evaluated using a knowledge test 

developed from the WIC educational objectives, as well as 

by using 24-hour dietary recalls and food frequency forms. 

This evaluation was conducted both before and after 

receiving the educational treatment. 

The effectiveness of the educational component of 

the WIC program, as currently conducted, proved not to be 

75 
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effective in this study. The average knowledge gain of 

the WIC clients in this method was 1.95 (on a 25 question 

test). Neither the 24-hour dietary recalls nor the food 

frequencies showed any change in behavior. Not only were 

these findings not significant, but in some cases the 

clients appeared to have increased their consumption of 

calories, fat and total fat while their consumption of 

vitamin C decreased, however, these changes were not 

significant. 

The videocassette method of instruction proved to 

be significantly (p<.01) more effective than the 

traditional method in respect to knowledge gain. Positive 

changes in dietary behavior were also demonstrated by both 

the 24-hour dietary recalls and the food frequencies, with 

significant (p<.05 to p<.0001) changes showing in vitamin 

C, calories and total fat on the 24-hour dietary recalls 

and in meat, dairy, fruit, vegetables, fat and "other" 

(snack foods) consumption for the food frequencies. 

A cost-effectiveness analysis of the two methods 

of instruction showed the videocassette method to be 

superior. An average yearly savings of $2,500 to $85,000 

depending on average case load, could be expected if 

videocassettes were used in the same manner as used in 

this study. 
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Conclus ions 

All hypotheses of this study were accepted. 

Videocassettes proved to be successful when used to 

educate these WIC clients. In addition, the cost savings 

of using videocassettes could be used to provide 

additional food dollars and administrative costs providing 

WIC services to eligible clients not currently being 

served as a result of lack of funds. 

Using video materials for the educational 

component has several distinct advantages. The WIC 

population has a low literacy level, and videos are 

effective teaching tools when educational level is low. 

The use of videocassettes in this study presented no 

managerial or technical problems. In addition, using such 

a technique protects the message from distortion by the 

CNW. Using a video presents a consistent message which 

can be repeated as many times as necessary, and can be 

flexible as the client could start and stop the video at 

any time. In a large clinic, such an educational program 

could be scheduled for regular repetitions through the 

day. 

The video method can be adaptable to various 

cultural groups. This study developed only one population 

specific video message, but this one was very well 

received. All others (four) were chosen for their use of 
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Hispanic/Indian women on the screen as well as for their 

appropriateness to the WIC educational objectives. 

Video materials are becoming less expensive, and 

more are being developed. These videocassettes have the 

potential for educating other health clinic patients as 

well as WIC clients. Based on positive responses from the 

video subjects, clients seemed to feel they were being 

entertained, did not object to viewing them; and in fact, 

the viewing could be conducted while the client was 

waiting her turn to visit the CNW for vouchers. Any 

questions the client had could be answered during this 

visit with the CNW. 

This study suggests that the WIC program 

should consider regular use of videocassettes as a means 

of conducting their nutrition education, or at least 

consider them an integral part of the educational program. 

Recommendat i ons 

The possibility of videocassettes having a novelty 

effect in this study, as the clients assigned to this 

method showed considerable enthusiasm, must be considered, 

but watching television and videos is part of this 

population's life-style, and the subjects felt very 

comfortable with this mode of instruction. In addition, 

it is possible that the increase in nutrition knowledge 

enabled the video subjects to provide the nutritionist 
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with desirable answers in regards to their dietary 

behavior. A follow-up evaluation with this same 

population would be desirable to determine if the 

improvement in knowledge and the dietary changes continue 

with new clients. 

Since videocassettes proved so effective in 

improving nutrition knowledge and dietary behavior with 

WIC clients, it is recommended that consideration be given 

to using this method in more WIC clinics. Large WIC 

clinics should evaluate the use of videos to determine if 

they are equally effective in a larger/different setting 

and with a larger sample. 



APPENDIX A 

INCOME ELIGIBILITY TABLE 1985-
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The supplemental food provided by the WIC program 

include: milk, cheese, eggs, juice, iron-fortified cereal, 

dried beans, dried peas, peanut butter, infant formula 

with iron, infant juice and infant cereal. These foods 

were included because they are good sources of the 

nutrients that pregnant women, infants and children need 

in Increased amounts. The cost of the food package per 

month averages approximately 30 dollars, and was provided 

at no cost to the participant. 

WIC Foods and Leader Nutrients 

FOOD 

Infant Formula 

Infant Juice 

Infant Cereal 

Milk and/or Cheese 

Iron Fortified Cereals 

Fruit Juice 

Eggs 

Dried beans, peas and 
peanut butter 

LEADER NUTRIENTS 

Complete food for infants 

Vitamin C, Vitamin A 

Iron, Carbohydrates 

Calcium, Vitamin D, 

Thiamine, Riboflavin, 

Essential Fatty Acids, 

Protein, Carbohydrate 

Iron, Carbohydrate 

Vitamin C, Vitamin A 

Protein, Iron, Vitamin A 

Protein, Carbohydrates 
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T H E  U N I V E R S I T Y  O F  A R I Z O N A  

HEALTH SCIENCES TENTER 
T U C S O N .  A R I Z O N A  R 5 7 2 4  

HUM»s SUUECTS COMMITTEE TELETHONS M02I 
MM K WAHRE* KUILOINC HOI KOOM 111 

26 March 1986 

Ann Tlnsley, Ph.D., R.D. 
Departaent of Nutrition and Food Science 
Family and Constner Resources 
Main Campus 

Dear Dr. Tln6ley, 

We are In receipt of your project, "Effectiveness of Video 
Cassettes in Educating W1C Clients", which was submitted to this 
committee for review. 

The procedures to be followed In this study pose no aore 
than alnloal risk to the participating subjects. Regualtions 
Issued by the U.S. Departaent of Health and Human Services (45 
CFR 46.110(b)) authorize approval of this type project through 
the expedited review procedures, with the condition that subjects' 
anonymity be maintained. Although full Committee review Is not 
required, a brief suoaary of the project procedures Is submitted 
to the Coanlttee for their Information and comment, If any, after 
administrative approval is granted. This project is approved 
effective 26 March 1986. 

Approval Is granted with the understanding that no further 
changes or additions will be to either the procedures followed 
or the consent form(s) used (copies of which we have on file) 
without the knowledge and approval of the Human Subjects Committee 
and your College or Departaental Review Committee. Any physical 
or psychological harm to any subject aust also be reported to 
each comittee. 

A university policy requires that all signed subject consent 
froos be kept In a permanent file in an area designated for that 
purpoae by the Departaent Head or comparable authority. This trill 
assure their accessibility in the event that university officials 
require the information and the principal investigator Is unavail
able for some reason. 

Sincerely your6, 

ry*- r M l 

Milan Novak, M.D., Ph.D. 
Chairman 
Human Subjects Comittee 

HN/jm 
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_ .  Pre and Posttest 
Code number 

PASQUA YAOUI UIC PROGRAM 

Please circle the letter T if the statement is a true< or the 
letter F if the statement is false. 

T F If your baby can't take solids from a spoon, you know 
he/she is not ready to take them. 

T F When introducing a new food you should start only one 
new food at a time and feed that food for four days 
before adding another food. 

T F Solids are new to a baby's system and should be started 
as soon as possible. 

T F When you are pregnant it is a good time to follow a 
strict diet and lose a lot of weight. 

T F Your child should have at least one serving of vitamin 
C rich foods daily. 

T F Voung children need three <3> cups a day# or 
equivalentt of milk or other dairy products to ensure 
they get enough calcium for the development of strong 
bones and teeth. 

T F Snacks are considered junk foods and should not be 
given to children. 

T F Fresh cow's milk can be substituted for breastmilk at 
six <6> months of age. 

T F Working mothers can successfully breastfeed their 
babies if they hand express the milk from their breasts 
and store it in a sterile container in the refrigerator 
for feeding the baby while they are working. 

T F The chances of a fat child becoming a fat adult are 
smal1. 

Please circle the one BEST answer. Please circle only one 
answer 1 

Which one of the following foods is rich in iron? 
1. green chili peppers 
S. carrots 
3. cream of wheat cereal 
<<. fresh squeezed orange juice 
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Please continue; circle the one BEST answer. Circle only one 
answer. 

Which of the following foods is rich in vitamin C? 
1. carrots 
2. green chili peppers 
3. cream of wheat cereal 
4. hamburger meat 

What is a sign of iron deficiency anemia? 
1. having lots of energy 
2. feeling tired and sleepy 
3. having a rosey and glowing complexion 
*». wanting to eat all the time 

Vitamin A helps give healthy eyes and skin. Which of the 
following foods is the best source of vitamin A? 

1. citrus fruits 
5. breads and cereals 
3. infant formula> eggs and milk 
<i. lean fish 

It is very important for pregnant women to 
1. diet and restrict the amount of weight they gain to one 

(1) pound or less per month 
2. drink four or five cups of milk a day to keep their 

calcium and protein intake high 
3. drink plenty of sodas and lemonade to keep their fluid 

intake high 
4. forget about their diet completely and eat only what they 

crave so their baby is not "marked" 

Pregnant women who smoke are more likely to 
1. have babies who are larger than normal 
2. gain extra weight during pregnancy 
3. have healthy babies 
<t. have smaller babies 

When you are pregnant> alcohol should be 
1. taken in moderation 
2. consumed only in the evenings 
3. avoided completely 
<*. limited to beer only 

If you are overweight and are breastfeeding you should 
1. lose weight fast by eating and drinking only fruit and 

vegetable juices 
2. lose weight by reducing the amount of fats and sugars you 

eat 
3. not worry about it because you will lose weight once you 

quit nursing 
4. quit nursing and go on a strict diet 
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Please circle the one best answer. 

The best May to help a child who is fat to lose weight is to 
1. take away all of his meat 
E. give him vinegar water to drink before meals 
3. encourage him to exercise 
4. take away his candy 

Breastmilk is the best food for your new baby and your baby needs 
no other food for the first 

1. six (6) months of life 
5. two (E) months of life 
3. year of life 
U. nine (9) months of life 

You know your baby is getting enough breastmilk to meet his needs 
when 

1. baby wets 5-3 diapers a day 
2. baby wets more than 6 diapers a day 
3. baby has 1 bowel movement a day 
4. baby has a bowel movement each time he nurses 

Protein is necessary for building strong bodies. Some of the 
best sources of protein are 

1. fruit juices 
5. peanut butter( milk and cheese 
3. butter, lard and salad dressings 

breads and cereals 

Feeding solid foods to an infant too early can 
1. cause a baby to sleep too much 
£. cause the baby to become too fat 
3. prevent baby form sleeping at night 
U. cause your baby to lose weight 

Infants have a reflex called "tongue protrusion". This is where 
they automatically stick out their tongue when they are feeding. 
When this is present it means 

1. baby is ready to eat all solid foods 
S. baby is ready to eat cereal 
3. baby needs extra water 
4. baby is not yet ready for solid foods and should just be 

nursing or given a bottle 

WIC gives cheese and milk because these foods supply 
1. iron 
E. vitamin C 
3. calcium 
<•. calories 

THANK YOU 
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VIOEOCASSETTE REFERENCES 

TITTLE LENGTH OF TIME PRICE COPYRIGHT 

Breastfeeding: 
"Getting Started" 16 nln. $50.00 Meals for Million 

P.O. Box 26525 
Tucson, AZ. 85726 

"To Foraula Feed Your 
Baby" 

15 nln. $100.00 Audio/Video Product 
Division 3M Co. Center 
St Paul. MN. 5501 

'Iron Deficiency Anemia" 8 win. $75.00 BloMedlcal 
Communications 
University of Arizona 
Tucson, AZ. 85724 

'How to Grow a Healthy 
Baby" 

20 nln. $155.00 BloMedlcal 
Communications 
University of Arizona 
Tucson, AZ. 85724 

"Feeding Your Child 2-6" 

(see appendix for script) 

Additional nutrition education videocassettes can be purchased 
throught the Dairy Council and Ross Laboratories. 
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FEEDING YOUR CHILD 2-6 (years) 

Scene: See the NIC dietitian working on papers as a two year old child runs up 
and tries to greet her. She looks up and sees her client walk in. She 
stands up to greet her and asks hov she can help her client. 

Client: Hi. 

Dietitian: Well, hello Lilly. How are you doing today? 

Client: Unfortunately, not too well. I 've been very concerned lately because 
Jessica has been refusing to eat all that I give her, especially at 
dinner tine. 

Dietitian: Well, how much food do you usually give Jessica at one time? 

Client: Only one serving, like we eat, of all the different foods that I cook. 

Dietitian: That explains it  then. Children are smaller and have smaller 
stomachs than adults, they need less food. Why don't we start at 
the beginning andl'll show you how much food your child needs from 
the four food groups. 

Client: That sounds like a good idea. I don't want to overfeed my children, 
but I also want to make sure they get enough food every day. 

SHOW POSTER WITH THE FOUR FOOD GROUPS 

Dietitian: The foods that, we eat can be divided into fcur food groups (zero 
in on the pictures on the chart as she points to them). The meat 
group is made up of foods higti in protein, like beef, pork, lamb, 
fish, poultry, eggs, nuts, and legumes such as dry beans, peas, 
lentils, and peanuts. 

Your child should receive two servings each day from this group. 
Each serving is about 2 ounces of meat or one egg or a handful 
of nuts or 1/3 -1/2 cup of legumes. 

Our next group also provides our bodies with protein, but its 
main purpose is to give calcium to the body so bones and teeth 
will develop strong. Jessica needs 3 servings from the milk 
group each day and that includes foods such as: milk, cheese, 
yogurt, cottage cheese, ice cream, pudding, and cream soups. 
A serving is considered to be 3/4 cup of a milk product or 2 ounces 
of cheese. 

Client: Would i t  be better if I give Jessica skim milk or whole? I mean, 
does it  make any difference? 

Dietitian? At such a young age, your child has no reason to drink skim milk 
instead of whole milk. She needs the calories that whole milk 
provides, so you would be better off eliminating sweets such as 
candy or soda pop to reduce the calories. 
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Dietitian: This next group is my favorite because the foods are so colorful and 
delicious. A young child needs four servings each day of the fruit 
and vegetables provided here. One of those servings should be a food 
that is rich in vitaming C like orar.ges, tangerines, grapefruits, melons, 
strawberries, broccoli, and potatoes. 

You should also feed your child one serving of a vitamin A rich food 
every other day. These foods are dark orange or dark green in color. 

Client: You mean foods like carrots, squash, and spinach? 

Dietitian: Exactly. The other 2 servings can consist of any fruit or vegetable 
that Jessica likes. 

Client: How much is a serving? 

Dietitian: For children between the ages of 1 and 3, one third of a cup is a 
serving, and from 3 to 6 years of age, 1/3 to 1/2 cup servings of 
cooked vegetables is enough. This can include a substitution of 
1/3 - 1/2 cup juice, half a banana, half an apple, 1/8 of a cantalope, 
or 10 grapes. 

The last group, the Crains Croup, provides B vitamins, iron, and 
especially energy. Your child should receive 4 servings from 
the grain group each day. This includes foods like tortillas, 
rice, noodles, cereal, crackers, breads, and pancakes. A serving 
from this group is 1/2 to 1 slice of bread, one small pancake, or 
1/3 to 1/2 cup cooked rice, noodles, or breakfast cereal. 

Client: Should I try to include foods from each food group at every meal? 

Dietitian: Yes, that would make each meal tasty as well as nutritious. 

Client: So an example of a good meal could be something like baked chicken, 
carrots, a whole wheat roll, a glass of milk, and a fresh fruit cup? 

Dietitian: Sounds delicious! 

Client: What else can I do to provide more enjoyable meals for my family? 

Dietitian: There are many things you can do, but let me point out some important 
points in feeding young children. 

--First- introduce new foods only one at a time to your child 
and in small amounts. 

—If the food is refused, don't make a big deal about i t ,  but do 
introduce it at a later date. Many times children will eat 
something that they have previously refused. But above all,  
set a good example. Children like to imitate adults. 

—Provide fun food during the meal. Kids like foods that crunch. 
Have plenty of colorful vegetables that are not too spicy, hot. 
or cold cut into bite size pieces already prepared (show plates 
with cut fruits and vegetables). 
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—The snacks should be nutritious and not too close to the aeal time 
so, avoid constant snacking. 

—Children eat best when they are rested and relaxed. So allow a 
quiet time or rest before meals to slow them down. 

Client! What should I do when Jessica plays with her food instead of eating it? 

Dietitian: He often forget that children don't have the sense of time that we 
have. So, don't hurry them. Instead, give them at least thirty 
minutes to eat. Then remove the food and do not threaten them. 

Some other things to remember are: 

1. Keep the servings small 
2. Provide small spoons and forks 
3. Serve fluids with a cup that fits into the hands of 

your child (show an example). 

Client: What about Jessica's poor appetite? 

Dietitian: Oh, yes. First let me tell you that her appetite may vary from day 
to day. Don't urge her to eat more than she wants or to "finish 
every bite". 

All children grow in spurts and their appetite may be pour during 
a time period of slow growth. "Fussy" or "Picky" eating is also 
normal. 

Lack of appetite may also be due to: 

1. Too little sleep 
2. Too little sunshine and fresh air 
3. Not enough exercise and play time. 

One way you might improve Jessica's appetite is to serve a small 
breakfast, then allow her to go outside to play. Then serve the 
main meal at noon when she is more likely to get hungry after the 
play activity. 

Client: Are there other things that I should be expecting during the next few 
years as Jessica grows up? 

Dietitian: Yes. In the next two years Jessica's appetite should be improving 
•s she grows older. She should become more willing to try new 
foods. So, remember to introduce into her diet new foods from 
the four food groups which vary in color and texture. 

But be careful! Children won't enjoy regular food if they 
often eat candy bars and soda pop. (Example) Don't let these 
"junk foods" replace the nutritious foods a child needs in order 
to grow. 

Client: I 'm glad you mentioned snacks. What are some nutritious snacks 
I can give Jessica between meals? 
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Dietician: Any food chosen from the four food groups would make a good 
snack. An example could be a slice of cheese, a fruit cup, 
carrot sticks, a small tortilla with peanut butter, a glass 
of milk, a banana, etc. 

But remember that too much of any of the foods, even if they 
are nutritious, can lead to your child becoming fat. Remember 
the serving sizes and don't overfeed your child. 

Here are some key points to remember abovi your child's health: 

1. Choose foods from the four food groups only. 
2. Include foods which vary in color and texture. 
3. Serve 3 cuos of milk daily. 
4. Give your child water or fruit juice instead of Kool-Aid 

or soft drinks when ne is thirsty. 
5. Use child portion servings. 
6. Do not use sweets and other non-nutrient foods as 

rewards. 
7. Do not withhold food as punishment. 
8. Encourage exercise. 
9. Try to serve meals at the same time each day. 

Following these key points will help your child grow into a 
healthy adult. 

Client: Thank you! I have really learned a lot today. 

Dietician: I am glad that I have been of some help. Ke will talk again 
next month when you come again for your regular KIC appointment. 
In the meantime, if you have any questions, feel free to call me. 
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CoJe Muaticr 
Date " 

I 24-flOUR EECALL (-Record client "a food Intake for Che previous da; using the aenriac 
aitea lilted below, to Indicate the uuaber of servings in the appro
priate coluan. 

FOOD [TEH AND AMOUNT 

BREAKFAST 

PROTEIN-
RICH 
FOOD 

Servings 

GRAINS 

Servings 

FRUIT'VIE 
A |C | OTHS> 

Servings 

MILK 
(calclua 
I Protein) 

Servings 

I 
R 
O 
N 

F 
A 
T 
S 

FOOD [TEH AND AMOUNT 

BREAKFAST 

LUNCH 

DINNER 

SNACKS -

• . 

TOTAL SERVIKCS 1 

RECOMMENDED SERVtNCS: 



FOOD FREQUENCY Indicate how often the following foods are eaten 
based on the l;'ISt thirty days 

........ n .. . J ... ... ' .. 
I .. r ••••~ ••" •• .... A C •••ccell 

II ' or •"•lto c Cl ..... 

I lhtr ..... ..... A cerret ... , .......... A, 

''" ··"· ,., ... I • ••••• A sqou' I ot'" rtllo~ ..... , htltr A, I ., .... , ... ,, ... , 
IUtr A, c ..... , , ..... 

CALCIU"' hlu M1• •• ''""'"' 
I A, c u•u• 

•IH ,, ... , 
,, .... . ....... ,., .. , . ... 
''"'' r .......... 

U&l .. lOft riUI I., ••• ~a .. 

Ooao~<J lao II I •..... .... , .. ... · ..... . .. , 
I .,. .. ,.,,.,,., ...... ot•or 

crecltrs OTMU: 

ll'tr CIOOJ 

'"' ... , . .. , .. ,. .. , .. , .. , .. hl coollu/ult 

ttrtorlot lr Ill , ............ . .. 
•• , •••• ht/Sihd ....... , .... ... , ., , .. 

''' roou 
,, ... , .. , ......... ,. 

'"'' rut rooos 

Qnr.r 
D•daily 
l~·weekly 

.. ,,, ..... 

, .... 

H•monthly 
N•never 

. .. . ... 

I 

I 

I 
I 

' 
I i 

I 
I I 
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Educational Objectives 

PREGNANCY 

Underweight 

When a woman is underweight, she may not have body stores 
of nutrients. Adequate body stores will improve her 
chances of a good pregnancy outcome. This makes it 
especially important for an underweight woman to eat 
properly to build up body stores and gain enough weight 
during pregnancy for both her and her baby's health. 

Weight Loss - frlrst Trimester 

1) Gaining weight properly during the first trimester Is 
important, as this is a critical growth period for the 
baby. 
2) If mom is losing weight, the baby may not be growing 
properly, since weight gain indicates proper baby growth. 
3) The baby gets the growth nutrients he/she needs from 
mother's diet. 

Failure to Gain Weight 

The baby grows most in the second and third trimester. If 
the mother isn't gaining weight properly, there is a 
chance the baby's growth may be affected, and the baby may 
be low birth weight. Low birth weight babies have higher 
chance of having illnesses and physical and mental 
developmental problems. 

Excessive Weight Gain 

The baby gains the most weight in the second and third 
trimesters. If the mother is gaining too much, she may be 
eating more than she and the baby need. If so, the extra 
weight will make labor and delivery more difficult and the 
mother will have more weight to lose in the postpartum 
period. 

Excess weight gain may be a symptom of other problems, so 
check with your doctor if you are gaining more than 5 
pounds per month. 
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Overweiqht/Grosa Obesity 

Being (a great deal) overweight before pregnancy can 
affect the successful outcome of pregnancy. Your body is 
overburdened with too much weight and requires more energy 
to perform daily tasks. You will have less energy. This 
combined with the baby's weight can really tire you out. 
Your blood system is stressed when you are (greatly) 
overweight. This could lead to swelling and discomfort In 
late pregnancy. Other pregnancy health problems that can 
be associated with overweight include toxemia and 
diabetes. 

Teenager j[_< 17. v.o.) 

As a teenager, your body is still growing, developing, and 
building up body stores. Now you have a baby's growth, 
development and body stores to build also. This means 
double work for your body to have a healthy baby. It also 
means your diet has to provide enough nutrients for both 
you and your baby's growth and development. Pregnant 
teenagers tend to have more low birth weight babies than 
older women. So, it is extra important that your diet is 
nutritious, and that you gain enough weight (24-28 
pounds). 

Closely Spaced Pregnancies 

Body stores of nutrients are depleted during pregnancy. 
Body tissues take time to heal, be replenished and get 
back into shape. If pregnancies are closely spaced and 
stores aren't built back up and tissues fully repaired, 
this baby may not get optimum nutrients and support 
tissues. 

Inadequate Dietary Intake 

A poor dietary intake puts a pregnant woman at risk 
because she is not providing herself or her baby with the 
Important nutrients needed for her health and the proper 
growth and development of her baby. 

Toxemia 

Toxemia during pregnancy is a very serious condition and 
medical attention throughout pregnancy is necessary too 
for the mother and baby's health. A good diet rich in 
protein and calcium may help prevent this condition. 
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BREASTFEEDING 

Underweight 

Breastfeeding is a physical stress upon the body. A woman 
needs stores of fat and nutrients to produce breastmilk. 
An underweight woman has no stores to draw upon. 

Teenager j_< 17. y.o.) 

Breastfeeding is a physical stress on the body. Young 
women under 17 have greater nutritional needs because they 
may be still growing themselves. This puts a 
breastfeeding teenager at nutritional risk because her 
diet has to provide nutrients for her growth as well as 
for milk production. 

B.F. Infant at Nutritional Risk 

If a baby has a nutritional risk, you want to make sure 
that its diet is adequate. To be sure that a breastfed 
infant's diet is adequate it is important that his mother 
is healthy and eating well. 

Closely Spaced Pregnancies 

A breastfeeding woman needs stores of fat and nutrients to 
produce breastmilk. Body stores of nutrients are depleted 
by pregnancy. If a woman has two pregnancies less than 16 
months apart she is much less likely to have built up 
adequate stores between her pregnancies, and may still be 
depleted after she has the baby. 

Overweight 

Being overweight stresses the heart, lungs, and other body 
systems. You are more susceptible to heart problems and 
diabetes. Breastfeeding is also a physical stress on the 
body. A breastfeeding overweight woman is at nutritional 
risk due to the extra stress on her body by being 
overweight. 

History of Poor Pregnancy Outcome 

Past problems can mean you already have a physical strain 
on the body. Breastfeeding is an additional physical 
stress, so it is important that your diet is nutritious to 
provide adequate nutrients for your body to work its best. 
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Inadequate Dietary Intake 

A poor dietary intake puts a breastfeeding woman at risk 
because she is not providing her body with the important 
nutrients for making breastmilk. Her body stores will 
become depleted and her health can suffer as a result. 
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POST-PARTUM 

Underweight 

When a woman is underweight, she does not have body stores 
of nutrients and fat. Her body is more likely to have 
been depleted by pregnancy. The post partum period is the 
time to replenish these stores. 

Teenager j(_< 17. y.o.) 

Young women under 17 have greater nutritional needs 
because they may still be growing themselves. Their 
bodies are more likely to become depleted of body stores 
by pregnancy. The post-partum period is the time to 
replenish stores. 

Closely Spaced Pregnancies 

Body stores of nutrients are depleted by pregnancy. If a 
woman has 2 pregnancies less than 16 months apart, she is 
much less likely to have built up adequate stores between 
her pregnancies, and may still be depleted after she has 
the baby. The post partum period is the time to replenish 
stores. 

Inadequate Dietary Intake 

If a woman is not getting adequate nutrients in her diet, 
she will not be able to rebuild body stores depleted 
during pregnancy. 



106 

INFANTS 

Low Birth Weight 

A low birth weight infant has greater chances of 
infection, illness, and slow growth during the first year 
of life. This is due to lack of adequate body stores and 
delayed physical growth. 

Premature 

Because your baby was premature, he/she has not had the 
chance to fully grow and develop while still inside of 
you. His body stores are low and baby is not physically 
ready for the outside world. Your baby is small, more 
susceptible to infection and disease, and may have a more 
difficult time digesting breastmilk or formula as a result 
of this. 

Obesity 

Obese infants may be less active and show a lower energy 
level. They are more likely to become overweight adults. 
They will also be more likely to have other physical and 
emotional problems as they grow. 

Short Stature 

Your baby could be short for age because of: 

1) heredity: family history of shortness 
2) poor eating habits 
3) premature or small for gestational age 

babies take longer to catch up 
4) frequent illness 
5) metabolic problems that prevent proper growth 
6) emotional problems that affect eating habits and 

health. 

Underweight 

Infants who are underweight may not be getting enough 
nutrients and calories for their physical and mental 
growth. They are more susceptible to illness and 
infections. 

Born to WIC Mom or WIC Eligible Mom 

(Re-emphasize mother's pregnancy risk). If mother was at 
risk during pregnancy, there is a chance the baby was not 
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adequately nourished for proper prenatal development and 
may need extra nutrients and monitoring during its first 
six months. We want to make sure your baby doesn't 
develop a risk. 

Priority I. During First Certification 

(Re-emphasize the priority I risk). If the baby was high 
risk during the first six months of life, we want to be 
sure that the baby is still being properly nourished. The 
whole first year of life is a very critical growth and 
development period. 

Inadequate Dietary Pattern 

If the infant's diet is not providing adequate nutrients, 
the Infant may not grow and develop properly. This 
increases the baby's chances of illness and infections. 

Failure to Thrive 

Your baby may not be getting enough nutrients and calories 
for growth. He is more susceptible to illness and 
infections. 
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CHILDREN 

Underweight 

Children who are underweight may not be getting enough 
nutrients and calories for their physical and mental 
development. They are more susceptible to illness and 
infections. 

Overweight 

Overweight children are more likely to be overweight 
adults. Overweight adults often have problems with their 
circulation, mobility, heart problems, and may be more 
prone to high blood pressure and diabetes. Overweight 
children and adults can also have emotional problems, 
associated with a poor self image. 

Short Stature 

Your child could be short for age because of: 

1) heredity: family history of shortness 
2) poor eating habits 
3) premature or small for gestational age babies take 

longer to catch up (Premature babies usually catch 
up by age 3; SGA babies may take longer) 

4) frequent illness 
5) metabolic problems that prevent proper growth 
6) emotional problems that affect eating habits and 

health. 

Inadequate Dietary Intake 

If a child is not getting enough nutrients in his diet his 
physical and mental growth can be affected. He may be 
more susceptible to illness also. 
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