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ABSTRACT 

Hajny, Teresa T.: A Comparison of Dietary Intakes of 
Preschool Children from WIC Families to Those of Children 
from Higher Incomes. Unpublished thesis, Masters of Science, 
Department of Nutrition and Food Sciences, Texas Woman's 
University, 1991. 

The present study was undertaken to compare and examine the 

dietary intakes and eating patterns of preschool WIC child-

ren and non-WIC children. Forty nine WIC mothers and fifty 

non-WIC mothers of preschool children were asked to complete 

a questionnaire, a 24-hour dietary recall, and a food freq-

uency list for their children's dietary intakes. The re-

sults were compared and a series of analysis of variance 

tests were performed. Eating trends could be seen in both 

groups of children in that dietary intakes were low in 

calcium, vitamins A and c, fruits and vegetables, and high in 

fats and sweets. Results from the children's dietary intake 

lists also showed that the mothers did not apply their nutri-

tiona! knowledge to their children's diets. Further research 

needs to study the impact of nutrition education on less 

educated low income families and the long term nutritional 

status of children. 
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Chapter 1 

INTRODUCTION 

There are many factors which can influence the eating 

behaviors and dietary intakes of 3 to 5 year old preschool 

children. Nutritionists are becoming more concerned about 

the way changes in the American lifestyles have affected 

children's dietary behaviors and attitudes towards foods. 

Factors such as: the family's culture (1), income, environ

ment, attitudes towards foods (2), the nutritional know

ledge and educational level of the mother can have an 

effect on children's eating behaviors (3). Research has 

also shown that children's eating behavior can be 

influenced by older siblings, peers, and outside sources 

such as day care facilities (4), fast food restaurants (4), 

and exposure to the mass media (3). 

The "typical" dietary intake of most Americans has 

changed in the last decade due to the changes in the family 

lifestyles in the U.S. These changes in lifestyles have 

been attributed to the increased entrance of the woman into 

the labor force, divorce rates, dual careers, and single 

parent families (4). Children are spending more time in 

day care centers and eating the majority of their meals and 

snacks away from home (4). Families are spending more 
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money on convenience foods and eating out more than ever 

before due to the family's busy schedule (5). Selectively 

missed meals, fewer meals eaten together as a family unit, 

and an increased snacking have been documented in the 

literature (4). All of these changes can have an effect on 

children's food intakes and thus may influence their long 

term nutritional status. 

There are many organizations that have become concern

ed with the changes in the American family's eating habits 

(5). Researchers are concerned with the possible deficien

cies in nutritional status of children due to inadequate 

intakes of nutrients and energy levels, especially children 

who miss meals, eat out frequently, and spend long hours at 

day care centers. The North Central Regional Study, 

conducted by Fox et al.,(6}, determined that income, educa

tion, and occupation of parents, size of family, employment 

of the mother, and arrangement for child care influenced 

the growth and development of children and possible effect

ed their nutrient intake and food habits. In 1972, 

Congress assigned the United states Department of Agri

culture (USDA} to begin a food supplement program to help 

high risk groups. The women, Infants, and Children 

Nutrition Program (WIC} was developed to provide food 
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supplements to low income families with pregnant, breast

feeding, and post-partum women, infants, and children under 

the age of five. In addition, WIC was to provide current 

nutritional education to all WIC participants with the be

lief that nutrition education could increase the nutri

tional knowledge of the low income and less educated mother 

or guardian. However, the effectiveness of the WIC educa

tion program on improving children's dietary intakes is not 

well documented in the literature. 

The study utilized a questionnaire which included a 

24-hour recall, and a food frequency form to compare WIC 

preschool children's dietary intakes to the intakes of 

children from higher income families. The questionnaire 

provided back-ground demographics such as the number of 

family members, ages of children in the family, mother's 

educational level, type of work, approximate numbers of 

hours worked away from home, mother's nutritional 

knowledge, meal preparation and food purchasing habits. 

Children's eating patterns and factors which could affect 

their eating behaviors were also investigated in this 

survey. The data from this survey will be used to 

determine how and from whom the mother received her 

nutrition information. The researcher of this study will 

use the data collected to help develop more appropriate 



nutritional educational materials for the WIC partici

pants of the Tarrant County WIC Program. 
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PURPOSE OF THE STUDY 

The purpose of this study was to examine current 

dietary intakes and eating patterns of preschool children 

whose families were currently participating in the Women, 

Infant, and Children's Nutritional Program of Tarrant 

County, Texas. Dietary intakes of children from higher 

income families were also examined and compared to WIC 

children for food frequencies, eating patterns, and factors 

which were perceived by caregivers to affect their 

children's eating habits. This study also compared the 

sources of nutritional information that the mothers of both 

groups received and the effects of their nutritional know

ledge on the dietary intakes of their children. 

HYPOTHESIS 

The non-WIC participants of this study will receive a 

higher score in the nutritional knowledge than the WIC 

participant. Non-WIC children will have better dietary 

intakes than those of the WIC children. 



OBJECTIVES OF THE STUDY 

The specific objectives of this study were: 

1. To examine and compare the dietary intakes of WIC 

eligible preschool children and non-WIC children. 

6 

2. To compare the effects of nutritional education on 

self-reported meal planning and food procurement of those 

mothers who participated in the WIC Program verses those 

mothers who had not received current nutritional education. 

3. To compare the nutritional knowledge and sources of 

nutrition information from mothers of both groups. 

4. To determine the impact of the mother's nutritional 

knowledge on preschool children's meal consumption patterns. 



CHAPTER 2 

REVIEW OF LITERATURE 

Various stimuli can affect the growth and behavior of 

children between the ages of 3 and 5 years. Past feeding 

experiences, physical needs, and environmental conditions 

intermix to establish eating behaviors in most children at 

an early age (1). Nutritionists have also been aware that 

nutritional practices, knowledge, and attitudes about foods 

are established during the early years of children's lives. 

These attitudes, knowledge an actual food habits are be

lieved to affect children's food choices and consequently 

their nutritional status throughout life (2). 

The eating behaviors of preschool children have 

changed over the past decade mainly due to the changes that 

have occurred in family lifestyles in the U.S. (3,4,5,). 

Research has shown that there are many factors which can 

affect preschool children's eating habits. Family size and 

individual family members can influence dietary habits and 

intakes of younger children in the family (6). Research 

has shown that the mother's education level, nutritional 

knowledge, and employment status have an affect on the 

eating habits of children (2,6,7,8). Eppright et al. (9), 

has indicated that the results of the North Central 
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Regional Study of diets of preschool children demonstrated 

a positive correlation among the educational level of the 

mother and the calcium, iron, thiamine, riboflavin, and 

ascorbic acid intakes of children. Eppright et al. (9), 

also noted that as of the mother's educational level 

increased the percentage of the mothers who used vitamin 

supplementation for their preschoolers also increased. 

Studies have shown that nutrient intakes are influenced 

more by the mother's educational level than the family's 

income (6,9,10). Fox et al. (6), noted that mothers with 

college educations also tended to work more hours outside 

of the horne, and thus could affect their children's dietary 

patterns. Sprague (11), noted in her study that mothers 

who worked outside of the horne knew less of their 

children's dietary intakes during the time the children were 

in someone else's care than mothers who stayed at horne. Fox 

et al. (6), also indicated that women with higher educa

tional levels tended to have higher levels of nutritional 

knowledge and more favorable attitudes towards nutrition, 

and meal planning, but not towards meal preparation. In 

addition, these authors found in the North Central Regional 

Study of Diets of Preschool Children, that of the 2000 

mothers questioned, 57% had received their formal nutrition 

education in junior high or in high school. Twenty-one 
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percent of these mothers had received their nutrition 

education in elementary schools. Eighteen percent of the 

mothers had received their nutrition education from 

prenatal classes. Very few of the mothers (2-3%), used 

public health or adult education as a source of nutrition 

information. The review of literature reflects that 

mothers will receive most of their nutrition information 

from their mothers or relatives, magazines, or the media. 

This suggests that mothers of preschool children rely 

heavily on nutrition education from lay sources (6,10). 

The working woman, who has little time for TV viewing or 

reading a complete book on nutrition, may rely on 

magazines, nutritional labeling or a physician for her 

information (5,9). She may even have difficulty in 

obtaining the most current or correct information on good 

nutrition for her family (11). Semi-educated mothers, or 

mothers who are illiterate, or who cannot speak English, 

have a greater hardship in receiving the most current and 

correct nutritional information (10,11). Nutritionists 

working with community health organization need to develop 

an appropriate educational program and materials to meet 

the need of their particular audience (12,13). 

Eppright et al. (9), indicated that in the North 

Central Regional study, mothers of children whose diets 
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were classified in the lowest 10% (with respect to nutri

t i onal quality) also had a relatively low level of nutri

tion knowledge and unfavorable attitudes towards meal plan

ning and food preparation. These mothers also had a highly 

permissive attitude towards the eating behaviors of their 

children. Mothers in this study {9}, who had higher levels 

of nutritional knowledge tended to be less permissive 

towards their children's eating behaviors. Lamkin et al. 

{14), did a comparison study of the nutritional knowledge 

of the mother, in purchasing practices and estimating 

nutrient intakes of their children. The results of their 

study showed that nutritional knowledge of the mother was 

not always related to sound nutritional practices in food 

purchasing or estimations of the children's dietary 

intakes. Rush et al. (8}, studied a group of women who 

were participants in the Women, Infant, and Children Food 

Supplement Program (WIC}, and found that women who had 

education levels higher than the 12th grade were more 

effective in utilizing their WIC benefits. However, there 

was very little evidence in the literature to establish a 

correlation between WIC benefits, mother's educational 

level, or nutritional knowledge on the growth of children 

who participated in the WIC Program after their first 

birthday {8,12). Rush et al. (8}, also noted that when the 
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WIC participants stopped participating in the WIC program 

there were significant decreases in their children's 

nutrient intakes. Research has shown that preschool 

children's diets can be influenced not only by the mother's 

educational level but also by her nutritional knowledge 

(6,7,14,15). These are two of the factors which can affect 

the nutritional intakes of children. Dietitians and other 

health related professionals need to take into consid

ration these factors when developing a nutrition program to 

help the low literate woman to become more aware of good 

nutritional practices for herself and her family and yet to 

stay within their family's budgetary means (13,16). 

Family income is a very obvious and important factor 

when analyzing the dietary intakes of children (17). A 

study done by Zee (18), reported that in a group of very 

low income families the children tended to be thinner, 

smaller in stature, and had low lab values of vitamins A, 

c, B1, B2, serum iron, hemoglobin, and transferrin than 

children from higher income levels. Other studies such as 

the Ten State Nutritional study (19) and the Nationwide 

Food Consumption Survey of 1986 (20), showed that the 

dietary intakes for certain minerals: zinc, iron, calcium 

and vitamins: A, c, B1, B2, serum iron, hemoglobin, and 

transferrin than children from higher income levels. 
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Energy levels were also affected by income levels according 

to the Ten State Nutritional Study (19) and the Nationwide 

Food Consumption Survey (20). 

Other research findings give similar indications of 

the nutritional deficiencies, which can affect the nutri

tional status and growth of low income children (7,8,16,17, 

18,19,20,21). Another factor which has shown to affect 

preschool children's diets is the family's food prefer

ences. Family food preferences tended to affect the 

purchase and preparation of certain foods in the home 

(1,6,9,10,14). Fathers and older siblings tended to have a 

marginal affect of preschool children's dietary intakes 

(2,22), while the mother's food preferences tended to 

affect the preschoolers diet more (22). 

Other environmental factors of the family must also be 

taken into account when studying the eating behaviors of 

children. Family cultures and traditions must be 

identified (2,22). The size of the family (6,8), the 

employment status of the mother (23), and arrangements for 

child care when the mother is employed outside the home are 

just some of the many factors which must be addressed 

during the assessment of children's eating behaviors 

(1,3,5,9,11,17). 

A concern of many nutritionists is the effect of 



13 

family lifestyles on children's dietary intakes (4). 

Changes have occurred in the family lifestyle over the last 

decade and can be attributed to a number of factors. one 

such factor is the increase in the number of children who 

spend their day at day care centers because of the increase 

number of working mothers in the labor force (23,24). 

Nutritionists and other health professionals are concerned 

about the dietary intakes of children in day care. Many 

nutritionists have demanded that nutritional standards be 

developed state and nationwide to assure that children will 

be given adequate nutrients while they are away from home 

(17,23,24). Children who are to stay at day care centers 

will receive, in some instances, 1/2 to 2/3 of their 

Recommended Daily Allowances (RDA's), if they spend 8-10 

hours at a day care center (24). Some investigators are 

questioning whether day care centers should provide 100% of 

the RDA'S to ensure that high risk children receive enough 

nutrients for proper growth (15). In a study by Brown 

(15), low income preschoolers' nutrient intakes increased 

while they attended day care, while the nutrient intakes of 

higher income children showed little or no improvement from 

the dietary intakes at the day care center. The exposure 

to new foods served, the nutritional knowledge of the day 

school teacher Food service staff along with other peer 
I 
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pressures can also affect preschool children's diets and 

their attitude towards foods (25). 

Research has also shown that the increases in the 

divorce rate, single parent and dual career families have 

affected total family dietary habits and food consumption 

patterns (4,23}. Research is showing that more family 

meals are prepared with convenience foods due to the ease 

and quickness of preparation (10,14,23}. Many mothers buy 

convenience foods because they think that the product is 

more nutritious and better tasting than what can be 

prepared at horne (10,23). More family meals are eaten away 

from the horne; in addition, and prepared meals which are 

delivered to the horne is on the rise (2,3,4,20,27). 

Researchers are also becoming worried that with the 

increased intakes of convenience foods children's diets 

could be high in excess calories, fat, carbohydrates, and 

sodium (3,4,5,27}. Frequent meals in fast food restaurants 

by children may further increase the risk of deficiencies 

of vitamin A,C, and iron and possibly increase intakes of 

fat, sodium, and empty calories (27}. 

Many researchers are also seeing a change in the meal 

patterns of Americans in the u.s. due to buy lifestyles. 

Sit down family meals with all family members present at 

the table are becoming rare. There also seems to be an 
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increase in the number of meals missed by family members. 

According to research (5,21,23), breakfast is the most 

frequently missed meal (approximately 65%), of the day. 

Lunch is usually eaten away from the home. The dinner meal 

still seems to be one time that the family tries to eat 

together even though meal times are erratic and may not be 

completely balanced. Snacking or "grazing" is becoming the 

rule rather than the exception in today's fast pace world. 

With all of these changes in the famiiy, some researchers 

are concerned that the children of today will perceive this 

environment as favorable and will develop poor eating 

behaviors and meal patterns that affect their health as an 

adult (3,5,23,26). Eating behaviors of children can also 

be affected by the mass media especially television 

(2,3,15,28,29,30,31). Television commercials have been 

shown to affect the food choices made by children who watch 

TV programs (3,28,30,31). It is estimated that by the time 

children finish high school they will have seen roughly 

350,000 commercials 55% of them for food and 65% of the 

food items for high sugar products (31). Goldberg et al. 

(31), found that children frequently asked for certain 

products at the store, such as cereals, beverages (both 

liquid and powder form), candy and cookies (2,3,10,28-31), 

as the result of the type and frequency of the TV adver-
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tisement seen in children's programs. Cotugna (28), re

viewed 4 hours of Saturday morning children's programming 

(7 am to 11 am) from the three national TV networks: ABC, 

CBS, and NBC. Cotugna found that a total of 225 com

mercials were broadcasted during the programs. Of these 

commercials 71% were for food products. Among the food 

commercials, 80% were considered by the author to be of low 

nutritional value. In addition to encouraging poor eating 

habits, television viewing is a sedentary activity which 

displaces calorie-intensive activity, and thus potentially 

contribute to the childhood obesity seen in the u.s. today 

(29,30). Dietz and Gertmaker (29,30), did a longitudinal 

study of 13,636 children and reported that 30% of the 

children between the ages of 6-11, who viewed TV for 5 or 

more hours a day were heavier as compared with 17% of the 

children who watched TV for an hour or less. The authors 

used triceps skin fold thickness to measure the adipose 

tissue of the children in this study as being the most 

reliable method of measuring fat gain. The authors suggest 

that the connection of weight gain to TV viewing may be due 

to the inactivity of the child, increased reminders to eat, 

or a depressing effect on basal metabolic rate from the 

hypnotic effect of the TV. Considering the amount of time 

children spend watching TV, nutrition educators should 
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continue to encourage parents to become more aware of the 

problems of excessive TV viewing and the health related 

problems which can occur with excessive weight gain. 

The review of literature thus far has included some of 

the factors which can affect preschool children's dietary 

behavior. The factors such as the effects of excessive 

commercials and TV viewing (2,3,15,28,29,30,31), the 

family's environment (1,2,3,4,5,10,12,20,23), income level 

(1,7,8,15,18,19), and the educational level and nutritional 

knowledge of the mother (1,2,6,8,9,10,12,15,20,22) are all 

very important elements for the nutritionists to incorpo-

rate into the plan of action for changing the eating 

behaviors of preschool children. Before the development of 

an effective nutrition education program can be started to 

educate the parents of preschoolers, especially the low 

income or low literate parent, the nutritionist must gather 

all pertinent information about the children and their 

family. Nutrition education according to the American 

Dietetic Association is: 

"The process by which nutrition information and beliefs, 
attitudes, and environmental influences about food leads 
to practices that are scientifically sound, practical, and 
consistent with individual needs and available food 
resources" (32) ." 

However, what many nutritionists are seeing today is 

the fact that many people in today's society have been 
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overwhelmed with conflicting information about nutrition 

and its effect on the body. There has also been 

misleading information on how the foods that we eat are 

produced, processed, packaged, and stored. Food related 

information is being overwhelmed by urbanization, com

mercialism, and other factors, making nutrition education a 

necessity. Folk wisdom about purchasing, preparing, and 

consuming nutritious foods needs to supplemented andjor 

replaced with more current scientific information communi

cated through nutrition education. There is evidence that 

the educational process increases knowledge, deepens 

receptivity to further knowledge, stimulates the active 

seeking of new information and creates change in American 

adults long after they finish their formal schooling (33). 

Preschool children can also be taught the importance of 

good nutrition and thus increase their knowledge of better 

eating habits (34). Gorelick et al. (34), studied the 

effects of a nutrition education program, designed to 

increase the nutrition knowledge of preschool children. 

The education information was simple and on the level of 

comprehension of preschool children. Their study showed a 

significant improvement in the food and nutrition know

ledge of preschool children when the information, teaching 

methods and materials used were developed for that age 
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group of children. 

Research on the development of nutrition education 

materials for reaching the low literate adult was found by 

Nitzke (35), to be more effective if the printed nutrition 

educated materials were receiver-oriented rather than 

sender-oriented. Nutritional information, according to 

Nitzke can only be learned if the information can be 

clearly understood and is meaningful to the learner. 

According to Cook et al. (13), another challenge facing 

the nutrition educator is the development of materials for 

teaching nutrition concepts that are easily understood 

with out much assistance from the health professional. 

Many participants in the WIC population have low literacy 

skills (13). cook et al. (13), recommends a fourth to 

fifth grade level of written materials for use with this 

population. Smith et al. (37), also recommended that the 

nutrition materials used for teaching nutrition education 

to low oriented people be at the learning level of the 

audience. Furthermore, the educator should use a variety 

of teaching methods and techniques to insure that the in

formation is successfully transferred to the learner. 

Research has also shown the nutrition educator that the 

learner must be an active participant in hisjher 

behavioral changes before new knowledge can be learned 
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effect i vely (13,14,32,33). According to Grifft et 

al. (36 ) , the nutritionist may have to help provide 

resources outside of the program that pertains to aspects 

of family living other than food, such as the rearing of 

children, managing of family finances, or housing of 

family members. The authors believe that: "Helping 

families, to the extent possible, to meet higher priority 

needs is a valid part of a nutrition education program and 

may be necessary in order to build a channel for nutrition 

education." 

In 1972, the Women, Infant, and Child Program (WIC) 

was developed and funded by the United States Department 

of Agriculture (USDA), to provide food supplements to 

women (pregnant, postpartum, and lactating), infants, and 

children under the age of 5 who would be considered at 

high risk for nutritional deficiencies. In 1974, the 

Congress mandated that nutrition education be an integral 

function of the program. In 1978, the Congress and the 

USDA requested a formal study (the National WIC Evalua

tion) be conducted to evaluate WIC's effectiveness. As 

Rush et al. (38), stated in their article that due to some 

mis-management and mis-reporting in the WIC Evaluation 

Study the results of the study did not provide adequate 

information as to the effectiveness of the WIC nutrition 
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education program on improving nutritional status or on 

growth in children. The main conclusion from the study, 

according to Rush et al. (38}; however, was that WIC foods 

helped to improve the diets of pregnant women and children 

increase maternal weight gain, increase the use of prenatal 

care and reduce pre-term deliveries. For childen and 

infants the only conclusive data from the study, was that 

the WIC nutrition education program did help to improve 

children's hematocrits. Any improvements in children's 

growth and nutritional status could not be verified due to 

inconclusive data. Rush et al. (3}, studied and evaluated 

control clinics (private and public hospitals) and the WIC 

Program for their nutrition education programs. Seventy

five percent of the WIC clinics employed nutritionists and 

16% dietitians, whereas only 28% of the control clinics 

employed either a nutritionist or a dietitian. Ninety-two 

of the WIC sites reported that ll their prenatal partici

pants received nutrition education as compared to 50% of 

the control clinics. The wrc sites also reportedly had 

more written nutrition education were similar for WIC and 

the controls (39}. According to Rush et al. (39}, the WIC 

Program placed more emphasis on breast-feeding, infant and 

child feeding, food purchasing and preparation far more 

than the control clinics. Nutrition education and 
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improvements in the growth and nutritional status (with 

the exception of improving hemoglobin), of children who 

began the WIC Program after their first birthday, could 

not be verified statistically according to Rush (8). 

In summary, eating behaviors in preschool children 

are affected by many factors. These factors such as 

income (1,7,8,9,12,18,20,21) family environment 

(1,2,3,4,5,10,14,21,22,24), the mother's educational level 

and nutritional knowledge (1,2,6,8,9,10,14,15,22), and the 

effects of TV (2,3,16,28,29,30,31), have been shown to 

affect childrens' dietary behaviors. Other factors, that 

have been described in this review, can have an affect on 

children's eating behaviors, food preferences, and dietary 

intakes. Factors such as the changes in the American 

lifestyle (1,2,3,4,5,6,10,11,14,17,22,23,24,27), have made 

a big impact on the way many children are receiving (or 

not receiving), their nutrients for proper growth and 

development. According to research (32,33), nutrition 

education is a process by which mis-information or lack of 

knowledge of children's nutrient intake needs and feeding 

techniques are replaced with more up-to-date scientific 

information. Grifft et al. (36), indicates that studies 

have shown that mothers of preschool children will usually 

be highly motivated to insure that her children are being 
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fed. Some researchers {11,17}, have even indicated that 

many working mothers do not know what their children have 

eaten during their time away from the home. However, many 

mothers, even with higher education are not sure of what 

is considered proper nutrition for their preschool 

children or how to make changes {36). 

Nutrition education can be learned at all levels of 

the life cycle and income range when the individual or 

group is properly identified and assessed for their needs 

{5,16,26,32,33,34,35,36,37}. Techniques in teaching 

methods, education materials, and tools used for 

instruction, may need to be modified, changed, or combined 

to be effective in the teaching process of the individual 

and to make the learners goals more realistic and 

attainable {5,12,16,26,32,33,34,35,36,37}. Grifft et al. 

{36), has indicated that poor and low educated individuals 

can be given nutrition education to help increase their 

nutritional knowledge and to help them make healthier 

choices for themselves and their family. However, as 

Grifft et al. {36}, indicated earlier, the low income 

individual may wait for help until the individuals 

priorities of needs change. The WIC program was developed 

and designed to help give low income individuals {women, 

infants, and children) both food supplements and nutrition 
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education to help to improve their nutritional status. 

studies of the WIC Program (8,38,39), have not given 

conclusive data (about the improvement of nutritional 

status of children, except improved hemoglobins), to 

support the theory that a nutrition education program can 

improve a low income person's nutritional status. 

The present study was undertaken to compare the nutri

tional knowledge of low educated WIC mothers to mothers of 

higher income and education backgrounds. A comparison of 

dietary intakes of preschoolers from these two groups will 

also be compared as the types and amounts of foods eaten. 



Chapter 3 

METHODOLOGY 

The sample, for the pretest, consisted of 15 mothers 

who had children ages 3 - 5 years at another day care 

center in Burleson, Texas. The mothers were called to 

meet with the researcher to answer the questionnaire, a 

24-hour recall, and a food frequency survey . Scheduled 

meetings were not successful as many of the mothers did 

not keep their appointments. Questionnaires were then 

sent to the mothers with instructions as to how to fill 

out the survey. Ten days after the survey was mailed, a 

letter was sent to each participant to remind them to 

return the survey. Of the 15 surveys mailed, 8 were 

returned. The responses obtained from the pretest were 

analyzed by the researcher and it was found that 

insufficient data would be obtained from the respondents. 

It was also found in the pretest that working mothers 

needed to inform day care personnel of the need for 

accurate dietary recall of the children who would be used 

in the study. The nutrition knowledge test was revised to 

provide more effective methods of testing and scoring of 

the answers. The nutrition knowledge test questions were 

25 
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developed to reflect the type of nutritional information 

that is offered to the WIC participant in the WIC Program. 

Data was collected from a revised questionnaire, a 24-hour 

dietary recall, and a food frequency record designed by 

the researcher (See Appendixes A,B,C,). The revised 

questionnaire, recall, and food frequency record were 

given to each participant (primary care-giver to the 

child) of the study with specific instructions as to 

filling out the questionnaire properly. The descriptive 

questionnaire included questions on demographics of the 

family, general eating habits of the children, nutritional 

knowledge of the mother, and other food related behaviors 

of children 3 to 5 years of age. The 24-hour dietary 

recall was filled out by each participant as to the 

child's dietary intakes for one day. Parents with 

children in day care were asked to have the day care 

personnel monitor their child's diet during the time the 

child was away from home. The children's 24-hour recalls 

Were taken from the parents Tuesday through Friday to in 

sure that weekend dietary intakes would not be a factor in

the analysis. The 24-hour recall dietary recall was scored 

by the researcher in the same procedures used to score 

dietary recalls for wrc certifications. The researcher 

scored each dietary recall to see if the children had 
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eaten the Basic Four Food Groups (which were also to 

include one vitamin A vegetable/fruit source and vitamin c 

source for the day). Each diet recall was broken down by 

number of Food Groups achieved, and by the number of 

servings of each of the Food Groups that the children had 

eaten during the 24-hour period. Analysis of the 24 hour 

dietary recall was done by using Pearson's Chi Square 

Analysis. Dietary food frequency records were used to 

determine food frequency intake within a 7 day period and 

analyzed for eating pattern trends of the children of this 

study. 

The study consisted of two groups of families at dif

ferent income levels. The initial sample included 50 WIC 

families that had at least one child 3 to 5 years of age. 

WIC families participating , in the study must have been on 

the program for at least 4 months to insure that nutrition 

education had been given to the motherjguardian. One WIC 

participant had to be dropped due to the fact that they had 

only participated in the WIC Program for a month. In addi

tion, 50 non-WIC families with 3 to 5 year old children 

were selected from the Tarrant county/Fort Worth area. 

Parents of children within the age requirements of this 

study were selected from a computer print out from the 

Personnel Departments of Miller Brewery, of Fort Worth 
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Texas, and from the Tarrant County Health Department. 

Parents who had children attending the preschool and 

kindergarten curriculums in the First Baptist Day care 

Center in Bur1eson, Texas, were also asked to be a part of 

the non-WIC group. All data was used from those who par

ticipated in the study. Data collection and follow up of 

the questionnaires was done by the researcher. 

Statistical program BMDP2D was used in the analysis 

of the descriptive data. For most of the descriptive 

statistics and frequencies p~.OS with a Cl of 95% was used. 

A two tailed t-test was used to determine the differences 

in nutrition ~nowledge between the two groups (P~.05) ques

tions 2-10, section two, (Appendix A). A Chi Square test 

was performed on question number one, (section two) of the 

questionnaire (Appendix A). A two-way Chi Square Post Hoc

test was also tiSed to determine how the groups ranked each 

answer on question number one (section two), and how their 

answers were different. Visual comparison of the food 

frequencies of the children in the study was done by the 

researcher to examine any difference in food consumption 

patterns or eating pattern trends between the two groups. 



Chapter 4 

RESULTS 

This study examined and compared certain demographic 

information of WIC eligible and non-WIC families. Number 

of family members, employment status of the mother, type 

of employment, mothers' highest education level attained, 

and their nutrition knowledge were analyzed. Number of 

family members per household can be seen in Table 1. 

Family size for the WIC families ranged from 2 to 8 family 

members (mean=4.755, SD_± 1.42). Family size for the 

non-WIC families ranged from 2 to 6 family members (mean 

±3.90, SD ±.09) It can also be seen in Table 1 that WIC 

families had the largest percentage of family members at 

the five-member category, while the non-WIC families had a 

higher percent of family members at the 4-member category. 

Employment status of the mothers can be seen in Table 2. 

Approximately, 28.6% of the WIC mothers worked outside the 

home, while 78% of the non-WIC mothers worked outside of the 

home. Of those mothers who worked, WIC mothers tended to 

work more part time 35.7% than the non-WIC mothers 20.5%. 

percent. Part time hours ranged from 16 to 32 hours a 

week for both groups. Types of jobs of the working WIC 

mother included: low skilled clerical (n=4), food service 

29 
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Table 1. Number of family members 

Participants 

(n=50) WIC (n=49) Non-WIC 

No. of family Members n n 

2 2 4.1 2 4.0 

3 6 12.2 14 28.0 

4 14 28.6 23 46.0 

5 16 32.5 9 18.0 

6 5 10.2 2 4.0 

7 3 6.1 

8 3 6.1 

Total 49 100.0 50 100.0 

Mean SizefS.D. 4.8 + 1. 42 3.9± .09 
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Table 2. Employment status of mothers 

Participants 

Employed: 

Yes 

No 

Total 

Employment Status: 

Full Time 

Part Time 

Total 

WIC (n=49) 

n 

14 

35 

49 

9 

5 

14 

28.6 

71.4 

100.0 

64.3 

35.7 

100.0 

Non-WIC (n-50) 

n 

39 

11 

50 

31 

8 

39 

78.0 

22.0 

100.0 

79.5 

20.5 

100.0 
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(n=1), housekeeping {n=2), assembly line worker {n=1), day 

care assistants (n=2), and cashiers {n=4). Jobs of the 

non-WIC mothers tended to be higher skilled secretaries 

{n=l4), medical and QC technicians {n=4), retail sales 

(n=3), professional (n=4), middle management {n=4), child 

care manager (n=1), computer programmer {n=1), teacher 

{n=1), house sitter (n=1), and an artist {n=1). 

The highest level of education attained by the 

mothers can be seen in Table 3. WIC mothers tended to 

have the lower levels of education with 14% of the mothers 

receiving 7th to 9th grades, and 53% of the wrc mothers 

attained grades though senior high school (10-12 years). 

Non-WIC mothers {34.5%) had attained 1-2 years of college 

education, while 32.7% of the non-WIC mothers had attended 

four or more years of college. 

The mothers of both groups were asked to rank, (1 the 

least, 5 the most), their sources of nutrition education in

formation (Table 4). Pearson's Chi Square and frequencies 

were used to determine any significant differences in the 

ranking between the two groups. A number of correlation 

tests had to be run on the same question with the 

participants, thus the Alpha was established at .01 to 

prevent any type 1 errors. Table 4 demonstrates that 

there were significant differences (p~ .01) in the 



Table 3. Highest level of education attained by the 

mothers. 
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Participants 

WIC Non-WIC 

n n 

Education Competed: 

7-9 yrs. high school 7 14.3 2 4.1 

10-12 yrs. high school 2 53.1 9 18.4 

1-2 yrs college 9 18.4 17 34.7 

4 + yrs college 16 32.7 

10-12 H.S + Training 7 14.3 3 6.1 

1-2 yrs Coll. + Training 2 4.1 

Total 49 100.0 50 100.0 

MeanjS.D. 2.47 + 1.19 3.31 + 1.10 

Median 2.00 3.00 



34 

Table 4. Sources of nutrition education information most 

frequently used by mothers. 

Participants 

WIC Non-WIC 

(n=49) (n=50) 

~ _ill_ _ill_ Chi Sg. p values 

Television 10.0 9.1 1.145 0.887 

Family Dr. 4.0 4.0 .437 0.979 

Hagazines 5.1 7.1 15.060 0.005* 

Family Members 11.1 6.1 3.674 0.452 

Friends 7.1 2.0 13.775 0.008* 

Nutrition Course 1.0 7.1 11. 312 0.023 

Reading Labels 6.1 10.1 11.225 0.024 

Cornrn. Nutr. Prog. 32.3 2.0 60.944 0.0001* 

*statistically significant at: p~.01; df=4 p<0.05 
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categories of magazine, friends, and community nutrition 

programs categories. A two way Chi Square Post Hoc test 

rev ealed that magazines, as a source of nutrition infor

mation, were ranked lower (1 and 2) by 69.4% of the WIC 

mothers than the calculated expected results of the post 

hoc test. Forty six percent of the non-WIC mothers ranked 

magazines higher than (>3) as a source of nutrition infor

mation this rating was higher than the calculated expected 

results. This study revealed that many of the non WIC 

mothers use magazines as a source of nutrition information 

The friends category also was found to be statistically 

different between the two groups. The WIC participants 

used nutrition information from friends more frequently 

than the non-WIC participants. The greatest differences 

can be seen in the community nutrition program category 

where 32.3% WIC and 2.0% non-WIC mothers used community 

nutrition programs as a source of nutrition information. 

Both groups of mothers were given a set of nutrition 

questions to answer (Appendix A) to determine statisti

cally their levels of nutritional knowledge. Eighteen 

total points were assigned to the set of nine questions. 

Table 5, shows the percentage breakdown of the knowledge 

questions. 
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Table 5. Nutrition knowledge score breakdown * 1 

Questions 

Topics 

2. Vit D 

3 . Calcium 

4. Iron 

5. Protein 

6. Basic 4 

7. No. serv. milk 

8. Vitamin supp. 

9. Serving size 

10.Vegt. prep 

Participants 

WIC (n=49) 

Cn) C% (n) I% 

(37) 75.5 (12) 24.5 

( 27) 55.1 (22) 44.9 

(16) 32.7 ( 3 3) 67.3 

( 21) 42.9 ( 28) 57.1 

(34) 69.4 (15) 30.6 

(32) 65.3 (17) 34.7 

(10) 4.0 ( 39) 79.6 

( 39) 79.6 (10} 20.4 

( 44) 89.8 ( 05) 10.2 

* See Appendix A; Section 2. 

Non-WIC (n=50) 

(n) C% (n) I% 

( 3 6) 72 (27) 54 

(23) 23 (27) 54 

(07) 14 (43) 86 

( 20) 40 ( 3 0) 60 

(29) 58 ( 21) 42 

(23) 46 (27) 54 

(11) 22 (39) 78 

( 40) 80 (10) 20 

(43) 86 (07) 14 

1. No Significant differences found between the two groups. 

C = Correct 

p~.o5 

I = Incorrect 
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The nutrition knowledge scores were then compared 

between the two groups of mothers (Table 6). Before an 

t-tests revealed that there were no significant differ

ences between the two groups of mothers and their nutri

tional knowledge; however,there were some interesting 

results from the survey. Sixty five percent WIC mothers 

and 46% of the non-WIC mothers chose the correct number of 

milk servings for their children. Almost 80% of the 

mothers in both groups indicated that vitamin supplements 

should be given to their preschoolers who have picky 

eating habits. Table 5 also shows similar results between 

the two groups of mothers. WIC mothers knew the good 

sources of calcium (55.1%), iron (32.7%), protein (42.9%) 

for their children. Non-WIC mothers scored somewhat less 

for the same questions about their children's intakes of 

calcium (46%), iron (14%), and protein (40%); however, 

there were no significant differences between the 

nutritional knowledge of the two groups of mothers. 

Question number 6 asked the mothers to list the Basic 

Four Food Groups. Fifty eight percent of the non-WIC 

mothers correctly listed the four groups, while 69.4 

percent of the WIC mothers could correctly answer all four 

groups (Table 5) independent t-test could be done between 



Table 6. Differences between WIC mothers and non-WIC 

participants for nutrition knowledge scores* 

Participants 

38 

WIC (n=49) Non-WIC (n=50) 

Mean 

Max 

Min 

Z Max 

Z Min 

12.57 + 2.48 

17.00 

8.00 

1. 79 

-1.85 

11.98 + 2.97 

17.00 

6.00 

1. 69 

-2.01 

* See Appendix A; Section 2; Questions 2-10 

Pooled T = 1.07; p = .28; not significant at p~.os 
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Table 7. Children's eating schedule* 

Participants 

Eats on time: 

Yes 

No 

..Lnl 

( 3 0) 

(19) 

WIC 

1 

61.2 

38.8 

Non-WIC 

lnl 1 

(30) 60.0 

( 2 0) 40.0 

Reasons: Child not hungry:48% (n=9) Mother's job:60% (n=12) 

Family Activities:32% (n=6) Child not hungry:25(n=5) 

Mother's job:20% (n=4) 

* (See Appendix A) section:III 

Family Activities:l0%(n=2) 

Day care: 05%(n=l) 
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Table 8. Factors which affect children's food intakes. 

Participants 

Non-WIC 

Factors 

Television ( 21) 42.9 (16) 32.0 

Siblings (07) 14.3 (12) 24.0 

Parents (09) 18.4 (07) 14.0 

Peers (05) 10.2 (04) 08.0 

Family Social (07) 14.2 (11) 22.0 

Totals ( 49) 100.0 (50) 100.0 
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the two groups a Levine F Test was done to ensure equal 

variance of both groups. Results of the Levine test were: 

t=1.77, p~0.1865,df=1. with a CI of 95%, thus the two 

groups were considered equal. Pool t-data results 

(t=1.07, p~.28 at 95% C1} showed that nutritional 

knowledge scores between the two groups were not 

significantly different. 

Sex of the WIC children in the study were: males 

(44.9%) and females (55.1%). Sex of the non-WIC children: 

males (34%) and females (66%}. Ages of the WIC children 

were (number): age 3 (18} 1 age 4 (16} 1 and age 5 (16). 

Ages of the non-WIC children were: age 3 (19) 1 age 4(18), 

age 5(12}. 

Table 7 1 illustrates that 40% of the non-WIC mothers 

and 38.8% of the WIC mothers indicated that their children 

did not eat on a schedule. Reasons non-WIC mothers gave 

for the fluctuation of eating schedules were: outside work 

(60%), child not hungry at meal times (25%) 1 family activi

ties (10%) 1 and day care (5%). 

Mothers of both groups were asked to rank which 

factor had the least (rank 1} or the most (rank 5) effect 

on the children's dietary intakes. Table 8 shows that 

42.9% of the WIC and 32% of the non-WIC mothers ranked 

television as having the most effect on their children's 
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diets. Approximately (14%) of the WIC and (24%) of the 

non-WIC mothers felt that an older sibling would have a 

definite effect on their children's eating habits and 

dietary intakes. Thus, over 50% of the mothers in both 

groups listed television and siblings the two most 

affective factors in their children's eating habits. 

Spacing of meals for both groups were about the same. 

Approximately (23.2%) of the WIC children and (55%) of the 

non-WIC children at home received snacks. Seventy five 

percent of the WIC children in day care, and (90%) of the 

non-WIC children received snacks during the day. WIC 

children tended to eat more frequently at home: breakfast 

71%, lunch 61%, and dinner 96% of the time, according to 

this survey. sixty percent of the non-WIC children had 

their breakfast at home. Seventy percent of the non-WIC 

children ate their lunch away from their home, while 90% of 

them ate their evening meal at home. 

The mothers of both groups were asked to give infor

mation with relation to food planning and food procurement 

in section four, page 74 of the questionnaire. The major 

food purchaser of both groups was the mother. Both groups 

of mothers went to the store one to two times a week on an 

average. Reasons given in purchasing convenience foods by 

the WIC mothers were: because they were quick and easy to 
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use, and family's food preferences. Many of the WIC 

mothers stated that they felt that the classes had helped 

to increase their nutritional knowledge. However, many of 

these same mothers were unable to give measurable or exact 

examples of how the knowledge was used. Answers such as: 

improvements in shopping, planning meals and snacks for 

their children were given by the WIC mothers. 

Eighty six percent of the non-WIC mothers indicated 

that they were interested in learning more about nutrition 

in section 5 of the questionnaire (Appendix A) . Methods 

of nutrition education are listed in order of frequency 

selected: nutrition games for kids, nutrition videos, and 

written information. Types of nutrition information the 

non-WIC mothers listed, again listed in order of selection 

were: creative menu planning, meal time tips, snacking 

tips for youngsters, and general nutrition information. 

Non-WIC mothers were also asked to list other nutrition 

information they would like to receive for their other 

family members, the general responses were: more general 

nutritional information, preschool children's diets, and 

helpful tips in meal planning and food preparation. 

The food frequency lists between the two groups of 

children were examined and compared visually by the re

searcher (Appendix B) • Neither the WIC children nor the 
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non-WIC children consumed adequate amounts of vegetables 

during the week that the survey was taken. Forty four 

percent of the WIC children ate 1 to 2 servings of 

vegetables per week. While 30% of the WIC and 35% of the 

non-WIC children seldom (<6 timesjyear) or never ate 

vegetables. Breads, rice, and cereals intakes were not 

significantly different; however, WIC children tended to 

have the non-presweetened cereals more often than the 

non-WIC children. Visual inspection of the fruits and 

juice intakes showed that approximately 23% of the WIC 

children averaged 6-8 servings of vitamin C juice/fruit 

per week, while 46% of the non-WIC children received 6-8 

servings of vitamin c juice/fruit per week. Other fruits 

servings between the two groups were not different. Milk 

consumption intakes by the non-WIC children indicated that 

46% of the children consumed 10 to 14 servings of dairy 

products per week, while 31% of the WIC children consumed 

the same number of servings in the same period of time. 

Non-WIC children (46%), would eat yogurt, while only 24% 

on the WIC children would eat it. The amount of cheese 

that was consumed by both groups were approximately the 

same. 

Both groups of mothers listed fats and oils as vege

table in type. The list included: corn, safflower, soy, 
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and olive oils. Only 2% of the WIC mothers and non-WIC 

mothers claims to still use lard or salt pork in their 

cooking. 

Forty nine percent of the WIC children had 2 to 3 

servings of bacon/sausage per week. Fifty one percent of 

the WIC children also had 2 to 3 servings of other fried 

foods per week. Sixty percent of the non-WIC children ate 

2 to 3 servings of baconjsausage per week, and also 

received 2 to 3 servings of other fried foods. 

Meats, especially red meats, seemed to predominate 

both groups of children's dietary intakes. It was also 

noted by this researcher that both WIC children (52%) and 

non-WIC children (61%) were consuming between 1 to 3 serv

ings each of hot dogs, luncheon meats, and pizzas per week. 

Desserts and other sweets intakes of both groups were 

extremely high. For instance, 51% of the WIC children and 

58% non-WIC had 1 to 3 servings of candy for one week. 

Fifty five percent of wrc children and 60% of the non-WIC 

children also consumed 1 to 3 servings of cookies per week. 

Frozen dinners were more frequently eaten by the non-WIC 

children, while canned pasta entrees were more frequently 

eaten by the wrc children. 

Upon visual inspection of the 24-hour dietary recall 

of the two groups of children it was noted by this research 
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her that both groups were not meeting the Basic Four Food 

Groups required {Table 9a) . Only 2% of the WIC children met 

their Basic Four requirements, while only 6% of the non-WIC 

children had met their Basic Four requirements. Twenty two 

percent of the WIC children failed to even achieve the number 

of servings to meet their Basic 4 needs, while only 10% of 

the non-WIC children failed to meet their Basic 4 needs. The 

bread group requirements were met more often by both the WIC 

children and the non-WIC children than the dairy, fruits and 

vegetable groups. Sixteen percent of the WIC children met 

their four servings of fruit and vegetables with only 20% of 

them receiving vitamin c. The non-WIC children {26%) did 

meet their fruit and vegetable requirements with only 28% of 

them meeting their vitamin c requirements. Pearson 

Chi-Square test with 2 way frequencies was done to check to 

see if there were any statistically differences between the 

two groups of children and their 24-hour dietary intakes. As 

can be seen in Table 9a there was no significant differences 

in the intakes of the Basic Four Food groups between the WIC 

and non-WIC children (p~.01 was used). The Pearson 

Chi-Square value was 10.726 with a p-value of 0.03. The 

number of servings achieved from each group was statistically 

done by using Pearson chi-Square and Yates Corrected 

Chi-Square (Table 9b) . 
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Table 9a. Basic four food groups met from children's 24-hour 

diet recall.* 

Participants 

WIC Non-WIC 

Food Groups Met lnl 1 lnl 1 

Basic 4 01 2.0 03 6.0 

3 out of 4 06 12.3 16 32.0 

2 out of 4 15 30.6 18 36.0 

1 out of 4 16 32.7 08 16.0 

o out of 4 11 22.4 05 10.0 

Totals 49 100.0 50 100.0 

p=. 0298, (X) 2=10. 73, df=4 

No statistical (Pearson Chi Square) differences between the 

two groups with p~.01 

*See Appendix c 
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Table 9b. Number of servings achieved from each food group 
(Appx.C). 

Particigants 
WIC Non-WIC 

lnl 1 lnl 1 
Group: Breads/Cereal* 

Yes 23 46.9 31 62.0 
No ~ 53.1 ____12. 38.0 
Total 49 100.0 50 100.0 

Group: Meats** 

Yes 13 23.5 26 52.0 
No _2§_ 73.5 _£1 48.0 
Total 49 100.0 50 100.0 

Group: Dairy*** 

Yes 13 26.5 21 42.0 
No _2§_ 73.5 ~ 58.0 
Total 49 100.0 50 100.0 

Group: Fruit/Vegetable**** 

Yes 08 16.3 13 26.0 
No _4.1 83.7 _]_]_ 74.0 
Total 49 100.0 50 100.0 

* Bread: Yates Correct (X)2 - 1. 70' df 1, p 0.19, NS 

** Meats: Yates Corrected (X)2 = 5.70, df = 1, p = 0.02, NS 

***Dairy: Yates Corrected (X)2 = 1. 99' df = 1, p = 0.16, NS 

**** 
F ' t d (X) 2 ru1tjvegt: Yates Correc e = 0.87, df = 1, p = 0.35, NS 

NS: Not Significant at p~.01 
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Table 9b con't. Number of servings achieved from each food 

group. * 

Participants 

WIC Non-WIC 

l.nl ! l.nl ! 

Group: Vitamin A# 

Yes 03 6.1 05 10.0 

No __!§_ 93.9 ~ 90.0 

Total 49 100.0 50 100.0 

Group: Vitamin C## 

Yes 09 18.4 13 26.0 

No _iQ 81.6 TI 74.0 

Total 49 100.0 50 100.0 

* 24-hour recall; See Appendix C 

#VitA: Yates corrected (X) 2 = 0.115, df=1, p=0.7346, NS 

## Vit c: Yates corrected (X) 2 = 0.451, df=1, p=0.5019, NS 

NS: Not Significant at p5.01 
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As can be seen in Table 9b the 24-hour dietary recall 

between the two groups of children were significantly 

different (p5.0.1). Table 9b shows that 46.9 percent of 

the WIC children and 62% of the non-WIC children consumed 

sufficient breads and cereals to meet their needs. Only 

23% of the WIC children met their meat serving require

ments, where as 52% of the non-WIC children met or exceeded 

their meat servings needs. However, poor dietary intakes 

of dairy, fruit, vegetables, and vitamins A and c, were 

seen in both groups although there were no statistical 

differences between them. 
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DISCUSSION 

One of the purposes of this study was to compare the 

educational level attained and nutrition education sources 

used by two groups of mothers from different income levels. 

WIC participants had been participated in the WIC Program 

for at least four months. Non-WIC participants were 

selected from different geographical locations in the Fort 

Worth area. Each mother who participated in this study 

w~s asked to list the highest level of education attained. 

Non-WIC mothers (67.4) had reached the maximum education 

levels of 1-4 years of college, verses the WIC mothers 

(18.4%) who had only attained 1-2 years of college (Table 

3). Both groups of mothers were also asked to rank their 

sources of nutrition information. According to studies by 

Fox et al. (6), and Methney et al. (10), mothers tended to 

rely on lay sources for their nutrition information. This 

survey also found that mothers of both groups relied 

heavily on lay persons or on other sources for their 

nutrition information. Although there was not a signifi

cant difference found in the television category ((X) 2 = 

1.145, p = 0.887) ,ranking of the two groups in the Chi

Square Post Hoc Test. However, as a whole, both WIC and 

non-WIC mothers ranked friends category (39.4%) as the least 

51 



52 

source of nutrition information. Nutrition courses in school 

rated low for both groups of mothers. Sixty one percent of 

both mother ranked this category as the least source of 

nutrition education information. There was no significant 

difference between the two groups of mothers (X) 2 = 11.312, p 

= 0.0233). This low rating of courses in nutrition as a 

source of nutrition information may be due to the lack of 

nutrition curriculum that was being taught in high schools 

and higher educational institutions a few years ago. 

There was a significant difference seen in the com

munity nutrition program category ((X) 2 = 60.944,p=.0001). 

This researcher did expect to see a high percent of WIC 

mothers rank community nutrition program as a main source 

of nutrition information since one of the limitations of 

the study was that the WIC participant must have been 

enrolled in the WIC Program for four months. Thus, the 

WIC mothers of this study had received some nutrition 

education via a personal interview, class, or had been 

given written nutritional materials before starting this 

study. 

In the analysis of nutritional knowledge data (Table 5), 

there were no significant differences between the two groups 

of mothers . . Pool t-data revealed: t = 1.07, P = .2852. This 

was not expected by the researcher nor was it consistent with 
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the literature: Fox et al. (6), Sanjur et al. (7), Rush et 

al. (8), Eppright et al. (9), which indicated that the higher 

educated mother would have more nutritional knowledge and 

therefore would tend to apply this knowledge more effectively 

that the less educated mother. The nutrition education that 

the WIC mothers may have gotten in their wrc classes may have 

diminished the nutrition knowledge gap between the two groups 

of mothers. There were however, notable difference in some 

of the answers selected by the mothers of both groups (Table 

5) ~ WIC mothers (79.6%), and non-WIC mothers (78%), felt 

that vitamin supplementation was necessary for preschoolers 

who were picky eaters. Eppright et al. (9), indicated in 

their study that usually higher educated mothers tended to 

use more vitamin supplements for their children. It is 

not known if the mothers actually supplemented their child

ren with vitamins or just thought that they should. WIC 

mothers on a whole scored a little higher, but not signifi

cantly, than the non-WIC mothers on the other questions about 

good calcium and protein sources and the Basic Four Food 

Groups. A noticeable difference between the answers of the 

two groups was in the knowledge of good sources of iron for 

their children. Approximately 32% of the WIC mothers listed 

good food sources of iron, where as only 14% of the non-WIC 

mothers could list these foods. The WIC mothers may have 
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received some nutrition education concerning iron before the 

questionnaire was given and thus caused the lack of 

differences between the two groups of mothers. 

This study did concur with a study done by Lamkin et 

al. (14), in that the nutrition knowledge of the mother 

was not always used in the purchasing practices and esti

mating of nutrient intakes of their children. Both wrc 

mothers and non-WIC mothers listed foods eaten for the 

week on a 7-day food frequency (Appendix B), and a 24-hour 

di~tary recall (Appendix C) . There were no significant 

differences between the groups on the 24-hour dietary re

call (Table 9a). However, eating trends could be seen in 

both groups of children in that calcium, vitamins A and c, 

and fruits and vegetables intake levels of the children 

were inadequate. The Ten State Nutritional Survey (19) 

and the Nationwide Food Consumption Survey (20), had shown 

that vitamins A,C, and E, and thiamine intake levels were 

affected by income levels; however, this study gives some 

indications that income or education levels are not the 

primary factors of inadequate nutrient intakes. 

Regularities in meal schedules were not different 

between the two groups. However, it was noted that the 

WIC mothers (48%), tended to stress that changes in their 

children's eating patterns were due to the fact that the 
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children were not hungry at meal times where as, the non

WIC mothers (60%), indicated that later meal schedules 

were due to work schedules or the mother. 

There was very little difference between the WIC and 

non-WIC on the mothers answers to the question of permis

siveness towards their children who made requests for foods 

at mealtimes or snacks. In this study however, one dif

ference was noted in that only (24.5%) of the WIC mothers 

and 52% of the non-WIC mothers allowed their children to 

make suggestions at the supermarket. Eppright et al. (9), 

indicated that higher educated mothers were less permis

sive with their children's food request than the less 

educated mothers; however, WIC mothers in this study may 

have less money (and possibly more children per family 

than in Epprights et al., (9) study, in which to allow the 

children the privilege of asking for extra food items at the 

supermarket. 

Mothers in this study were also asked to list the 

foods most requested by their children. According to the 

mothers of both groups, their children requested fruits 

and vegetables more than other food items. This was in 

contradiction as to what was seen in the 24-hour dietary 

recall and in the food frequency which were filled out by 

the mothers. The mother's may have felt that their chil-
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dren should eat more fruits and vegetables than what was 

actually eaten. However, sweet snacks such as candy, 

c ookies, and pre-sweetened cereals were ranked the same as 

dairy products and meats by both groups of children, 

according to their mothers. The results of this survey 

about children's food preferences should be further re

searched with a more appropriate questionnaire that can 

differentiate between a parents perception of a child's 

food preference and intake, and what is actually consumed 

by / the child. 

The mothers of this study were also asked to rank (1 

as the least effective through 5 as the most effective), 

what had the most effect on their children's dietary 

intakes (Table 8). WIC mothers (42.9%) and 32% of the 

non-WIC mothers ranked television as having the most effect 

on their children's dietary intakes. Studies by Cotugna 

(218, Dietz et al. (29), Gortmaker et al. (3), and Goldberg 

et al. (31), indicate the problems which can arise with 

children and their eating habits, weights, and etc . , with 

excessive television viewing. Mothers of this study were at 

least aware that television could be a problem with their 

children's eating habits and food selections. Twenty four 

percent non-WIC and (14.3%) of WIC mothers felt that older 

siblings did have an effect on children's food intakes. This 
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was also noted by Hertzler (22}, in that she found that 

fathers and older siblings did have a marginal effect on 

younger children's dietary intakes. Fourteen percent of the 

non-WIC mothers and (18.4%) of the WIC mothers felt that 

parents themselves had an influence on their children's 

intakes. Previous studies done by Eppright et al. (1}, Bass 

et al. (2}, Fox et al. (6), Eppright et al. (9}, Metheny et 

al., (10}, and Hertzler (22}, have shown that the mother food 

preferences, education level, and nutritional knowledge would 

determine what foods would be bought, prepared and then 

offered to the family. 

In a study by Sprague (11), mothers who worked outside 

of the home and had children in day care were less able to 

report what their children had eaten than those mothers who 

were with their children during meal times. The researcher 

of this study tried to minimize some possible missing data by 

instructing each working participant to ask for their 

children's food intake for the meals and snacks eaten while 

at the day care. Thus, some of the data of this survey 

relies on the abilities of day care employees. 

Eight percent of the non WIC mothers and (10.2%) of 

the WIC mother felt that their children's peer group could 

also play an important part in affecting their children's 

appetites and food intakes. Twenty two percent of the 
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non-WIC mothers and (14.2%} of the WIC mothers felt that 

the family's social life was another factor which could 

affect their children's nutritional intakes and possibly 

lead to poor eating habits. While Sloan et al. (23}, Bass 

et al. (2}, Satter (3}, have indicated in their research 

that older children (6-12 years old) have a tendency to 

have more outside activities such as extracurricular school 

activities, which could affect children's dietary intakes. 

Many 3 to 5 year old children have not yet begun with the 

ex~~a activities and thus still may not be affected by poor 

eating habits and missed meals. 

This study found that 78% of the non-WIC mothers 

worked outside of the home. Forty percent of their 

children ate breakfast away from the home, while 70% of 

their children ate lunch away from the home also. These 

data are similar to the data from other studies conducted 

by Sprague (11}, Brown (17), and Sloan et al (23). Brown 

found in her study of children, who were 4-6 years old and 

in day care, that the low income children's nutritional 

status improved where as middle to higher income chil

dren's nutritional status remained the same. So in some 

instances day care can be beneficial to some children. 

However, most researchers are concerned with the nutri

tional intakes of children who spend 8 to 10 hours in a 
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day care center. Evening meals were still being eaten at 

home by 90% of the non-WIC and 94% of the WIC children. 

These data were encouraging in that for this group of 3 to 

5 year old the evening meal is not being eaten in fast 

food restaurants or being skipped because of family 

activities. 

The mothers of this study were asked why they pur-

chased convenience foods. As previous studies have shown 

(Metheny et al. (10), Lamkin et al. (14), and Sloan et al. 

(23), most convenience foods are bought and used by the food 

purchaser because they were quick and easy to use. Quickness 

and easiness were also important factors when the WIC mothers 

(59%) and non-WIC mothers (62%) selected convenience foods 

for their families. Twenty two non-WIC mothers indicted that 

they chose convenience because they were more nutritious than 

home prepared foods, while none of the WIC mothers selected 

this category. Fifty percent of the non WIC mothers 

requested nutritional games for children. Gorelick et al. 

(34), demonstrated that 3 to 5 year old children could be 

successfully taught nutrition if the education plan was 

relevant, easy to play, and to understand. Thus, it maybe 

feasible to develop marketable games andjor video games for 

children to learn nutrition the fun way. Nutritionists may 

need to become more competitive in the children and adult 
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mass media ie., television video games, and other games to be 

effective in teaching nutrition to both children and adults 

alike. 

The food frequencies (Appendix B), was visually 

studied and compared between the two groups. There were 

no significant differences between the two groups of 

children and the frequency of food intakes. However, 

there were noticeable trends in he children's eating 

patterns. Vegetables and fruit consumption (especially 
-

vitamins A and c sources) were very limited for both 

groups. Vitamin A sources from sources other than from 

fruits and vegetables were not considered in this study. 

The food frequencies also showed that both groups of 

children, WIC (67%} and non-WIC (60%), did not drink 

sufficient quantities of milk to make up their calcium 

needs. Many of the non-WIC children (20%} did receive 

enough calcium through added intakes of cheese and yogurt 

in their diets. 

The food frequencies also showed that WIC children 

were eating less pre-sweetened cereals that the non-WIC 

children. However, this may be due to the fact that the 

WIC Program does not give pre-sweetened cereals to their 

participants. It was also unknown in this study if sugar 

was added and how much to the WIC children's unsweetened 
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cereals. When the 24-hour dietary recalls were reviewed and 

compared statistically there were no differences in the 

intakes between the two groups (Table 9a and 9b). However, 

there were striking similarities between the two groups of 

children. Only 2% WIC and 6% non-WIC children received their 

full number of servings to achieve their Basic Four Food 

Groups. While the non-WIC children (Table 9b), did a little 

better in achieving their number of servings in one day for 

milk (32%), meats (26%), and dairy (21%), but their intakes 

' 
for fruits and vegetables were not much different from the 

intakes of the WIC children. 

The results of this study indicated that there were 

no significant differences in the nutritional knowledge of 

WIC mothers or of non-WIC mothers. There were however, 

some significant differences in the sources of nutrition 

information chosen by the two groups of mothers ie., maga

zines, friends, and community nutrition programs. Dietary 

intakes between the two groups of children were not signi

ficantly different from each other, but were similar in 

that calcium, fruit and vegetable consumptions were low in 

both groups of children. Vitamins A and C intakes were also 

found to be low in both groups. 
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CONCLUSIONS 

This study compared the dietary intakes and patterns of 

WIC and non-WIC preschool children. We expected to see some 

differences in the two groups of children; however, there 

were no significant differences between the two groups of 

children when the 24-hour dietary recall and food frequency 

lists were compared and statistically analyzed. This 

researcher did find that there were general trends of eating 

patterns which could be seen in both groups. Inadequate 

intakes of calcium, fruits, vegetables, and vitamins A and C 

could be seen in both groups of children. Increased intakes 

of fried foods, convenience foods, and sweets were also seen. 

Meal schedules were not significantly different between the 

two groups of children; however, WIC children who stayed at 

home ' were less likely to receive scheduled between meal 

snacks than WIC and non-WIC children who went to day care or 

those non-WIC children who stayed at home. Non-WIC 

children whose mothers worked outside of the home (78%) , 

ate a large proportion of their meals away from the home 

(breakfast 40% and lunch 70%) · The evening meals were eaten 

at home by approximately 90% of the children in both groups. 

This study also compared the nutritional knowledge of WIC and 

62 



63 

non-WIC mothers and found that there were no significant 

differences between the two groups. This was not consistent 

with previous studies done by other researchers. Most 

studies have indicated that mothers with higher education 

levels have higher nutritional knowledge and utilized this 

knowledge more effectively with their family's dietary 

intakes. In this study, it was also found that even though 

both groups of mothers did well on the nutrition knowledge 

test they were unable to apply that knowledge to their 

children's dietary intakes as could be seen in the 24-hour 

dietary recall and food frequency lists. 

Television was the most used source of nutrition ed

ucation information for both groups of mothers. Mothers 

of both groups also indicated that television had the most 

effect on their children's dietary habits and intakes. Non

WIC mothers indicated that children's games and or videos 

would be the most popular methods of nutrition education 

for themselves and their families. 

Finally, there were no significant differences found in 

the WIC mothers and non-WIC mothers nutritional know-

ledge scores. The nutrition education programs offered to 

the WIC participant may have played a little part in rais

ing the less educated WIC mothers nutrition knowledge. 

However, it was determined that the objective, to see if 
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nutrition education from the WIC Program could increase 

nutritional knowledge of less educated WIC participants, was 

not met in this study. It was determined that the WIC 

participants in this study should have been tested for 

their nutritional knowledge prior to their beginning with 

the WIC Program and then compared again later before com

paring the WIC participants to non WIC participants. 

This researcher also acknowledges the fact that some 

of the answers given on the questionnaires may be due to 

the mothers pre-conceived ideas of what their children 

should eat and not what they actually ate during this 

study. 
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RECOMMENDATIONS 

Recommendations are that all newly certified WIC 

participants be given a general nutrition knowledge test upon 

entering the WIC Program. These participants then should be 

tested at six months intervals (upon recertification), for 

the nutritional knowledge learned, comprehended, and utilized 

for their family. 

WIC education classes may need to be more concerned 

with helping the WIC participant to apply the nutrition 

information that they receive in class to their families 

nutritional needs. The WIC Program may also need to change 

the present method of lecture/teaching, in addition to the 

need for smaller classes, which would allow more time for the 

WIC participants to have actual experiences in menu planning, 

-
planning shopping lists, and etc. 

Non WIC mothers need to have a better source of 

nutritional educational materials, especially those who 

have children in day care centers. One suggestion would 

be to see that there would be Registered Dietitian on the 

staff, or at least consulting, with day care centers. This 

person would be responsible for the nutrition education of 

day care employees, menu planning for the children, and would 
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also design nutrition programs for the children, and provide . 

nutritional information to the parents. 

Further studies are needed to provide information on 

the actual intakes of children through out their school 

years. 

Additional studies will help to determine what 

factors could influence the dietary intakes of children 

and to show how these factors, along with changes in the 

family lifestyles, can affect their long term nutritional 

status. 
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QJesttonnalre 

I. Family Personal Data: 

1. Total number of children and adults living in the household : ___ _ 

2. Ages of children:------------------

3. Are you presently employed outside of the home? 
-- Yes ---l'lo. If yes. are you employed __ fulHlme 

__ part-lime 

.:1 . If you work outside of the home; how many hours do you wor~? 
(Average number of hours per week: ours) 

5. If you do not work outside of the home: do you do extra wor~ (ie. baby silting, ironing) in the home? If 
yes, please indicate what type of work and list approximate number of hours : 

6 . If you work outside of the home what hours do you work? (example 9 am-5 pm). 

7. If you work, what type of work do you do? _________ _ 

8. Check the highest level of mother's educa~ion completed: 
__ through grade school (grades 1-6) 
__ through junior high (grades 7:1Jf' 
__ through high school (grades 10-12) 
__ l to 2 years of college 
__ 4 or more years of college 
--training school: List:_· ----------

II. Nutrition Knowledge of the Mother/Guardian 

1. Where has the mother received most of her nutritional information (meal planning lips, nutritional 
information on foods, feeding guidelines for the family)? ( Rank 5 as the most and l as the least) 

__ television 
--family doctor 
__ magazines 
--family members 
__ friends 

__ course in nutrition in school 
__ reading package labels 
__ community nutrition programs 

hospital health programs --
federally funded programs ---

2. Choose a nutrient that is not found in fruits and vegetables : 
a. vitamin A __ d. fiber __ 
b. vitamin C __ 
c. vitamin D __ 
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3. List 3 foods that your child eats that are good sources of calciu ._ ___________ _ 
<1 . List 3 foods that your child eats that are good sources of iron. __ _ 

5. List 3 foods that your child eats that are good sources of protein. __ _ 

6. The Basic Four Food Group consist of what groupings? Please list : 

7. How many milk servings is needed for your preschool age child each day? 
a. 1- 6 ounce cup (6oz) __ d. don't know __ 
b. 2- 6 ounce cup (12 oz) __ 
c. 3- 6 ounce cup (18 oz) __ 

8. Most preschool children should take vitamins to make up for their picky eating patterns. __ true 
_false __ don't know 

9. Serving sizes for preschool children are about the same as those for adults. 
--- true false donl know 

10. Fruits and vegetables should be boiled in large amounts of water and for long periods of lime to keep 

their nutrient values? 
___ true false .. don't know 

Ill. Preschool Child"s Data 

I . Sex and age of the child in this questionnaire:._· ---------

2. Does this child eat at the same lime each day? --yes - - no 

3. If no, what factors lead_m_os_t to the childs different eating schedule? 

--my outside work schedule 
__ child not being hungry at the scheduled meal lime 
-- famlly"s outside actlv1tles 
__ other, specify:_·-----------------

4. Is the child allowed to suggest food items for the family? 
at meals: yes__ no__ sometimes-
at snacks: yes __ no __ sometimes-
at the stor e: yes_ no __ sometimes-

S. Wnat type(s) or foods are usually suggested by the child? 

6. Y.'hal factors does the mother feel have the mosl affect on the child ·s food intake '~ (RankS as the 
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most affective and I as the least affective.) 
a. T.V. __ 
b. older siblings __ 
c. parents own likes or dislikes __ 
d. peer groups __ _ 
e. family social life __ _ 

7. Does the child eat? 
Times Home/Away Where No. of times/ 

of meals week 

Breakfast: 

A.M. Snack: 

Lunch: 

Mid afternoon Snack: 

Dinner: 

Bedtime Snack 

7. Whal are lypical snack foods for your child?----------

IV . Food planning and procurement 

1. Who makes the major food purchases for the family?------

2. How many times per week does the food purchaser go to the store? 

3. The reasons for buying convenience foods such as: TV dinners, canned soups, or frozen wames. are : 
(Circle all that apply) . . 

a. they are more nutritional than homemade 
b. they are quick and easy to use 
c. they add a variety to the family"s diet 
d. they are cheaper to buy than cooking from scratch 
e. family members preferences 

4. Do you read the labels on the food products and find them useful? 
___ yes o ometimes they are confusing 

V. GeneralOueslions: 
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Non- WIC Participant: 

l . Would you be interested in learning more about nutrition? __ yes __ no 
2. What method of nutrition education for children would you prefer? 
a. __ seminars d. __ videos 

b.-- written Information e. __ TV presentations 
c. _ nutritional games for kids 

3. What types of nutrition information would you be interested in for your child? 
a. - snacking d. __ creative menu planning 
b._ general nutrition e. __ food portion sizes 
c._ meal lime lips 

.:1 . What types of nutrition information would you like to receive for yourself or your family? 
a. _Infant feeding e. _General Nutrition 
b _ Preschool diets f._ Reading Labels 
c._ Prenatal g._ Meal Planning and Food Prep. 
d. _ Breastfeeding h._ other_· ---------

WIC Participant: 

l. Which classes, that have been offered in the 1989-1990 year have you found to be the most helpful? 

2. Is there any other subject matter or nutritional information that you would like to have in a 
class? ________________ _ 

3. Do you feel that the WlC Education classes have help you to increase your knowledge about nutrition? 
-yes __ no. If yes, how?----

4. Do you feel that you have made any changes in your feeding practices of your preschool child since you 
have going to WIC nutrition education classes. __ yes ___no 

5. lfyes,how? ___________________ _ 

• •" • Please continue to the nexl page for the food frequency charl and the 24 hour deilary r ecall . 
Thank you• • "• 
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Dietary Intakes of Preschoo 1 Children 
Food Frequecy Checklist 

Please Indicate number of servings of the foods listed below that Is eaten by 
the preschool child each week. List foods that he/she seldom eats< less 
than 6 times per year), and foods that the child never eats. 

************************************************************ 
FOODS No. of servings 

per week 
Seldom 

eat 
Never 

eat 
************************************************************ 
l. Vegetables: 

Dark green vegetables 
Dark yellow vegetables 
Other green vegetables 
Other vegetables 

2. Breads, Rice, Starches, and Pasta: 
Bread <type): ___ _ 

Rice 
Cereal (type) ___ _ 
Pasta (type) ___ _ 

Potato 
Other grains(type) __ 
Pancakes/ 
Waffles (type) ___ _ 

3. Fruits, Juices: 
Citrus fruit or juice 
other fruits: 

fresh 
canned 
frozen 
dried 

4. Milk: 
Milk (type) __ _ 

Yogurt 
Cheese (type) __ 

5. Fats and Oils: 
Oil (type) ___ _ 

Margarine 
Butter 
Salad dressing 
Bacon 1 sausage 
Fried foocs 
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FOODS 

Cream, whipping 
Salt pork 

6. Meats, Meat Substitutes: 
Beer. hamburger 
Pork, ham 
Liver 
Lunch meats 
Hot dogs 
Pizza 
Poultry 
Eggs 
Peanut butter 
Dried peas/beans 
Fish 
Seafood 
Nuts 

7. Desserts, Sweets,Snacks: 
Candy 
Pies/ cakes 
Cookies 
Chips 

7. Desserts, Sweets, Snacks: 
Popcorn 
Ice cream 
Pudding 
Sherbert 
Popsicle 
Sod<: Pop, reg. 

dlet 
Powdered drink mix 

8. Frozen 
DiMers 
Breakfast Items 
Side dishes 

vegetables 
pasta 

9. Canned Entrees 
Spc:ghett i 
Ravioli 

Other 

No or servings 
per week 

Seldom 
eat 

Never 
eat 
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Twenty Four Hour Dietary Recall 

Dietary Intakes of Preschool Children 

List foods/beverages consumed In past 24 hrs 

or the previous day (Specify) 

RO 

Amount eaten 


