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CHAPTER I 

INTRODUCTION 

Statement of the Problem 

The study was undertaken to determine the effect 

of nutrition education for the mother on hemoglobin levels 

of her infants and pre-school children. The sample con

sisted of clients at the Well Baby Clinic in Lubbock, Texas, 

who were also recipients of food distributed by the United 

States Department of Agriculture. An imiportant component 

of the food distribution plan was the inclusion of nutri

tion education, for which a nutritionist was employed to 

administer the issuance of vouchers and the lessons on food 

and nutrition. The study afforded an excellent opportunity 

to examine the effect of nutrition education of mothers on 

hemoglobin levels of their infants and young children in a 

setting where nutritious foods and a comprehensive health 

care plan for children were available. 

General Objectives 

The general objectives of the research were: 

1. To educate mothers of target children about the 

importance of proper nutrition 

2. To raise hemoglobin levels of the children 

through nutrition education of the mothers 

3. To design a nutrition education program v.hich 

v/ould meet the needs for this group and serve as a pattern 



for future groups. 

Limitations 

Of the twenty-four participants involved in the 

study one was Black and the remaining were Mexican-American. 

Although all of the Mexican-American mothers of the partici

pants spoke English, each had vairying levels of comprehen

sion. A Spanish-speaking clerk assisted with interviews 

and classes whenever difficulty was encountered in communi

cation between the nutritionist and target mothers. Since 

most of the mothers could not read English or Spanish, many 

visual aides were used and handouts were designed in picture 

form. Previous experience showed the mothers had difficulty 

in keeping appointments, and great effort had to be made to 

get the mothers into the classes. The classes themselves 

were held in the waiting room of the clinic, usually with 

an attendance of 20-40. Of these, five to seven would be 

target mothers. The noise of the clinic and the interrup

tion of classes for the weighing and examining of children 

also were problems. 

Additional factors included were that hemoglobin 

analyses were administered at the City County Health Depart

ment. This added a difficulty to assure that the final 

hemoglobin data were obtained on all children. The socio

economic status of the families of the participants met the 

Office of Economic Opportunity guidelines for poverty which 



was the major basis for selection of clients served by the 

clinic. 

Hypothesis 

There will be a significant change in the hemoglobin 

levels of children whose mothers receive formal nutrition 

education consisting of individual counseling supplemented 

with attendance in classes relating to iron. 

Definition of Terms 

1. Iron deficiency anemia—This is a condition char

acterized by a reduced concentration of hemoglobin 

in erythocytes of blood (20). For children under 

tv/o years old, deficient values for hemoglobin 

levels are less than 9.0 grams per 100 milliliters 

of blood. For children from two to five years, 

deficient values are 10 grams or less per 100 

milliliters of blood. Normal for those under two 

years of age is 10 grams or over and for the two 

to five year olds, normal is 11 grams or over (42). 

2. Women, Infants, and Children (W.I.C.)—This is a 

United States Department of Agriculture food dis

tribution program which was designed in 197 2 to 

supply nutrients frequently lacking in the diets 

of lower income families. Pregnant women, in

fants, and children were chosen as the target 



population because of the av/areness of the neces

sity of proper nutrition from conception to four 

years of age if the child is to reach his full 

potential in both physical and mental development 

(47). 

3. High risk—This teinn includes those with border

line or deficient intakes of essential nutrients, 

less than optium physical status, and those from 

the lower socioeconomic levels where poverty con

tributes to the inability to obtain food, handi

capping them in assuring good nutrition (37). 

4. Hemoglobin—This is a compound comprised of iron 

(heme) with a protein carrier (globin) which is 

found in erythrocytes of blood. The main func

tion of hemoglobin is to serve as a carrier of 

oxygen and carbon dioxide to and from tissue cells 

(32) . 

5. Culture—"a design for living developed by a group 

(25)." 



CHAPTER II 

REVIEW OF LITERATURE 

General Introduction 

According to Finch and Monsen (13) iron deficiency 

anemia is, "one of the most prevalent deficiency states 

affecting man." Certainly growing awareness of this prob

lem in the United States has been observed in the last ten 

years. Participants at the White House Conference on Food, 

Nutrition, and Health came to the consensus that iron de

ficiency anemia should be of great concern to the American 

people. The views of the participants in the Conference 

were based on the fact that it is very difficult to m.eet 

the iron levels recommended in infancy by feeding unforti

fied foods (43). Strong evidence supports the fact that 

people from the lower socioeconomic levels, especially 

Mexican-Americans and Blacks, have a higher frequency of 

incidence of iron deficiency anemia. The pre-school years 

seem to be a most vulnerable time for the development and 

prevalence of anemia. Interest is increasing not only in 

identifying those with anemia but also in preventing it 

among those in the higher risk groups of people. 

Since anemia is a nutritional problem., the Ten-State 

Nutrition Survey (43) included the investigation of anemia 

in its dietary and nutritional survey. The findings indi

cated that three-fourths of all children studied in the aae 



range of eleven months to three years had iron intakes be

low the standard of 15-20 milligrams per day. A correla

tion between low iron intake and socioeconomic level showed 

that iron intake decreased as socioeconomic level de

creased. Results of the hemoglobin and hematocrit blood 

tests showed a significant incidence of anemia in Black 

children. 

Iron Deficiency Anemia 

Anemia is a nutritional problem if the lack of a 

specific nutrient causes the anemia and administration of 

this nutrient corrects the condition. Physiologically, 

anemia as it has also been defined as a condition in which 

an abnormally low hemoglobin level results from a deficiency 

of one or more essential nutrients (7). Anemia develops 

whenever the balance between iron intake and excretion is 

distu.rbed, iron absorption is defective, or when biochemi

cal defects exist (2). Since anemia represents the last 

stage in the progression of iron depletion, iron balance 

in the body is very important (41) . Adequate iron balance 

is present when the body iron content, consisting of stored 

iron rn the form of transferrin as well as that in the blood, 

is sufficient to meet p?iysiological needs (13) . If a suffi

cient amount of iron is stored, the hemoglobin level will 

be maintained even when oral intake is abnormally low. 

When iron stores become depleted and tha iron consumption 



and absorption do not compensate for those loses, the 

hemoglobin levels will decrease. People with partially 

depleted stores may not be anemic but may be considered at 

risk as anemia could easily develop under conditions of 

stress (41). Such conditions could be pregnancy, bleeding, 

infection or periods of rapid growth expansion of the red 

cell mass as occurs in rapid growth of the body. Iron 

balance is considered vital in the development and health 

in the infant. About 2 5% of all children in late infancy 

are estimated to be iron deficient (13). Premature birth 

contributes to the possibility that a child will have 

anemia since the iron stores in the fetus are not laid down 

until the third trimester of pregnancy (24). Iron needs 

are increased in young children due to expanding red cell 

and muscle mass (1). Limited evidence shows that some 

clinical symptoms of iron deficiency anemia may occur with 

hemoglobin levels below 7-8 grams per 100 milliliters of 

blood (12). These may include spoonshaped nails, especially 

in prolonged anemia, angular stomatitis, and smooth atrophic 

tongue (4). Irritability, lethargy, apathy, and pallor have 

also been recognized in iron deficiency anemia (45). 

Langham (22) reports an attempt by the State Depart

ment of Health of Louisiana to assess the incidence of under

nutrition in children of that state. Thirty cases of severe 

under-nutrition requiring hospitalization were reported for 

a six month period for the entire state and of these, 60% 
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had iron deficiency anemia. A further study of the reported 

cases designated improper diet as the chief causitive agent 

of anemia. All of these cases occurred in pre-school chil

dren. Chase,et al. (5) studied iron deficiency in the 

Coachella Valley of Southern California among 168 infants 

and children ranging in age from six months to nine years. 

Of these subjects 85% were Mexican-American. Results from 

lab findings showed that 52% had hemoglobin levels below 

11.0 grams per 100 milliliters of blood. A significant 

dietary finding was the fact that of 27 anemic children the 

average milk intake was 40 ounces per day (5) . 

Larson, Dodds, et al. (23) assessed the nutritional 

status of 149 Mexican-American children six months to ten 

years in age in the Lower Rio Grande Valley of Texas attend

ing free health clinics. About 78% of these families had 

migrated from their homes to do farm labor at a mean income 

below the Office of Economic Opportunity Poverty level of 

$6500 for a family of seven, and a wide variation in kitchen 

facilities existed in the homes. In 1971 and 1972 dietary 

recalls showed that dietary iron intakes for children under 

three years of age were below the Recomjnended Dietary Allov.--

ance. The percentage of children with iron deficiency 

anemia as related to low hemoglobin levels varied widely 

from 10% in 1970 to 1% in 1972. A significant number of 

children were well below the third percentile in heijlit 

during all three years. Physical symptoms of vitamin A 



deficiency were frequently observed. Empty calorie snacks 

appeared to be popular, and parents were very permissive 

with young children regarding their dietary habits (23). 

Chase, Larson, et al. (6) also assessed the nutri

tional status of 300 pre-school Mexican-American children 

in Northeastern and Southeastern Colorado in May and June 

of 1969. The mobility of families in the sample contributed 

to nutritional and health problems for their children. 

Data showed that 16% of the children had hemoglobin levels 

below the tenth percentile for their age* and they were be

low the tenth percentile in height, and 36% of the children 

were below the tenth percentile for the triceps skinfold 

measurements (6). 

Johnson and Futrell (18) have studied anemia in 150 

Black pre-school children in Noxubee County, Mississippi. 

Interviewers visited individual households to acquire data 

from a four-day recall which included Sunday. The child 

was immediately brought to the clinic for blood tests which 

showed a mean hemoglobin level of 11.3 grams per 100 milli

liters of blood with a range of 6.8 to 13.8 grams. Dietary 

findings showed that 74% consumed less than the recommended 

allowance of 10 milligrams of iron per day. Of the chil

dren consuming 1-4 milligrams of iron daily, 10.5% had hemo

globin levels below 10 grams. Factors such as parasites, 

malfunctioning of the gastro-intestinal tract, blood loss, 

and additional demands for iron due to infection may have 
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contributed to these results. Tests that estimated the 

amount of iron stores indicated that these stores were low 

in many more than the 16.1% of children considered to be 

anemic (18). 

Another study done by Sims and Morris (36) on the 

nutritional status of pre-schoolers assessed other factors 

in addition to nutrient intake that affect the health and 

development of the child. The family provides an environ

ment for the child by controlling the food intake and fur

nishing an emotional climate which can influence the child's 

development. Of 163 pre-schoolers examined in relation to 

selected factors of their near environment i.e. the family, 

typologies of families were found that influenced the dietary 

intake and physical status of the child, implying the very 

important influence of the child's environment as a factor 

in his nutritional status (36). 

Gastro-intestinal function is thought to be im

paired in an iron deficient state, which aggravates the 

problem. In a study by Ghosh, Daga, et al. (14) 45% of 

the children between the ages of six and thirteen years had 

impaired parietal cell function. The mechanism for this 

impairment has not been established (14). Iron deficiency 

anemia and physical performance capacity have also been 

linked, but the relationship between them is not clearly 

defined. Edgerton, Bryant et al. (11) have shown that iron 

deficient rats maintained lower levels of voluntary activity 
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than controls and upon feeding iron again, increased these 

levels of activity (11). Pagophagia or pica has also been 

associated with iron deficiency (9). Iron deficiency anemia 

has, therefore, been linked with several other conditions 

which are detrimental to health and well-being. 

Increased intake of milk to the exclusion of iron-

rich and other protein foods leading to iron deficiency 

anemia has been termed milk-anemia. Mackenzie (26) has 

stressed that a diet high in carbohydrates and low in iron 

containing proteins given at a time when rapid growth de

pletes the iron storage or supply present at birth, can 

lead to iron deficiency anemia. The problem of anemia 

could also be an emotional one, especially when this leads 

to the ingestion of large amounts of milk to the exclusion 

of other foods. There are many indications of this problem. 

The young child or infant drinks more than one quart of 

milk per day, usually by the bottle. Mothers of these chil

dren tend to believe that milk is the best food, and bottle 

feeding is more convenient and less messy. The child may 

wake frequently at night, asking for his bottle. This child 

prefers soft carbohydrate foods, especially those considered 

to be rewards. More solid foods, such as meat, may cause 

vomiting if he is forced to eat them. He may dislike break

fast, be constipated, and have a history of respiratory in

fections. His parents may report nervousness. The mother 

takes him for few check-ups or immunizations. A \icious 

file:///icious
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cycle is brought on through anorexia from feeding solids 

with preference for reward foods, decreased chewing, and 

increased consumption of milk. It is very difficult to 

remedy this problem (26). 

Remedial Techniques to Cure and 
Prevent Anemia 

Iron, administered orally, is the preferred treat

ment for anemia in doses of 4 to 6 milligrams per kilogram 

per day in three divided doses. Regeneration of hemoglobin 

proceeds at the rate of 0.3 grams of hemoglobin per 100 

milliliters of blood per day. An increase in appetite and 

an improved disposition should be observed in the first 

week. Changes in hemoglobin may occur as early as four to 

six days and peak at nine to 12 days. By the third week 

of treatment, hemoglobin should have increased by 2 grams 

per 100 milliliters of blood. Total treatment time requires 

about four months. Failure of this method to increase hemo

globin levels usually indicates a failure of the parents 

to give the dosage correctly (24). Hoglund (16) postulated 

that oral iron reduces absorption after short term treat

ment, whereas Murray and Stein (29) have indicated that in

jected iron decreases absorption. Thus, prophylaxis is be

coming increasingly important in the controlling of iron 

deficiency anemia (16). Fortification of commonly eaten 

foods with iron is recommended as a method to insure ade

quate intakes (5). However, benefits derived from 
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iron-fortified foods depend on the form of ingested iron 

salts, the uniformity of intake of the food, and the composi

tion of the entire meal ingested (13). The phytates in 

cereal, a commonly fortified food, may combine with iron to 

make it unavailable for absorption. Ferrous sulfate, fu-

marate, and gluconate are the preferred forms because of 

the low cost and palatibility. Amino acids also increase 

absorption, making protein an important factor as a con

tributor of iron in the diet (24). The usual range of 

absorption of iron from foods is between 2 to 10% in the 

normal individual and 15 to 20% in iron deficient ones (39). 

For a total approach to prevention and care. Bur

roughs and Huememan (4) feel that if a child is healthy and 

a full term infant, born to a healthy mother-receiving good 

care, if he avoids infections and parasites and is not 

allergic to cow's milk, and if he eats a variety of foods 

by six months of age, the child will not develop iron de

ficiency anemia. This infant would be better off without 

supplementation of iron. The large number of less fortunate 

infants may benefit from supplementation of 1.0 to 1.5 

milligrams per kilogram body weight during their pre-school 

years. In addition to supplem.entation, fortification of 

foods is also supported (4) . However, the Academy of 

Pediatrics takes a more positive stand to recomm.Grd iron 

supplementation through the first year of life at the level 

of 1 milligram per kilogram per day for full-term infants 
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and 2 milligrams per kilogram per day for premature infants 

with a maximum of 15 milligrams per day for either (24). 

For the most effective treatment of low hemoglobin levels, 

Langham (22) recommends oral iron given immediately, but 

then making the parent aware of the importance of iron-rich 

foods and to be motivated to change the child's eating 

patterns. 

Nutrition Education and Diet Change 

Ullrich (40) speaking of the IX International Con

gress in Mexico City in 1972, stressed increased interest 

in nutrition education today, particularly for high risk 

groups. General agreement at the Congress was that before 

the family can be motivated to change its diet at the "micro 

level," change at the "macro level" of government, food 

supplies, and public information must be flexible enough 

to change as the need arises. A very important point is 

that it does no good to tell people what to eat if they 

are not able to buy food (40) . This idea is based on the 

Maslow's theory of human maturation which outlines human 

needs in a hierarchial manner, starting with such basic 

ones as food and shelter. Man must fulfill or at least 

partially satisfy these basic needs before m.oving on to 

the next level. For exam.ple, a man who is starving cannot 

worry about security neither can he think about chan̂ je 

until he has food (28). 
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The United States Department of Agriculture 

(U.S.D.A.) provides food as well as nutrition education 

for people. Nutrition starts with food; commodity foods, 

food stamps, and food supplement programs such as W.I.C. 

These are aimed at providing nutritious foods and increas

ing the purchasing power of the poor and needy. Food must 

follow U.S.D.A. specifications to meet recommended dietary 

allowances of the National Research Council. Education has 

been directed by the U.S.D.A.'s Extension Service through 

the Expanded Nutrition Program. This program was designed 

to help families at the poverty level acquire the skills 

and knowledge which would enable them to have better diets 

(35). The W.I.C. program administered by the state health 

department designates infants, children through three years 

of age, and pregnant women as recipients of foods rich in 

ascorbic acid, calcium, iron, and protein. If the recipient 

includes all the food to which he is entitled for one month 

in his diet, all or part of many recommended dietary allow

ances are supplied. The educational component of this 

program involves teaching recipients or mothers hov/ to use 

the foods available and how to include other foods in the 

diet for optimum nutrition. This program is discussed in 

more detail later (47). 

Planning nutrition education programs for lower 

socioeconomic groups requires miany factors to be taken into 

consideration. These include the culture of the groups 
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since food habits form an integral part of their design for 

living. Therefore, if food habits are to be changed the 

entire design for living needs to be considered. Food m.ay 

represent security, love, tradition, and other feelings 

unique to a culture or group. For example, Lowenberg (2 5) 

reports that milk is named frequently as a security food 

in surveys conducted at nutrition workshops here in the 

United States. Awareness of people's attitudes, beliefs, 

and prejudices about foods will contribute to success in 

program planning and fulfillment of goals (18). 

Lowenberg (25) states that it is important to know 

the "gatekeeper of the family food supply," for this is the 

person who instructs children in what and how to eat. Often 

the mother controls the food that comes to the table, but 

in male-dominated cultures it is the father. Environmental 

factors play a very important role in the overall nutritional 

status of a child. These include physical and biological 

factors as well as sociological ones (17)- Emphasis should 

be placed on how the changing ecology of nutritional prob

lems and modern urbanization affect the approaches that 

should be taken in nutrition education program.s (40) . Im

proving the nutritional status of very poor and deprived 

families is very difficult because poverty, ignorance, and 

prejudice form a vicious circle from which these families 

cannot escape (10) . 
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Lowenberg (25) has outlined certain steps that 

should be followed when behavioral changes in food habits 

are sought. Awareness of the need for change is necessary 

as is motivation to change. Most important, needed re

sources must be available for the change to be affected. 

The desired change is brought about through nutrition edu

cation, defined by the American Dietetic Association as, 

"the process by which beliefs, attitudes, environmental in

fluences, and understanding about food lead to practices 

that are scientifically sound, practical, and consistent 

with individual needs and available food resources" (34). 

Teaching by behavioral design, which emphasizes student or 

learner rather than teacher action, has become an acceptable 

practice. This technique includes assessing the learner's 

initial skills, identifying content of the course, choosing 

methods and tools to be used in promoting change and eval

uating accomplishment. In working with lower socioeconomic 

levels, multi-sensory response techniques are more appro

priate than the straight lecture method (32). According 

to Craig (8), the most important factors in the learning 

process are attention, interest, confidence, desire, action, 

and satisfaction. Evaluation is an essential part of the 

teaching process. Immediate terminal results are of in

terest, but more important, are long range results in de

termining any measurable changes in the learner's behavior. 
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One problem encountered when planning nutrition 

education programs is that no manuals, guidelines or other 

proved resources are available for use in setting up spe

cific programs. Each program must be unique to meet the 

needs of the population segment to be reached. A study 

done by de Chavez (10) in Mexico emphasized the importance 

of a combination of teaching methods as well as a compre

hensive health care plan for experimental groups of mal

nourished citizens in three communities. Three communities 

were chosen, and the target group was infants and children 

from birth through three years of age. Diets were very 

poor in all communities. Anemia was prevalent, although it 

was only a small part of the over-all picture. In two of 

the communities 4% of the pre-schoolers suffered from 

severe malnutrition. In the third community 2 5-30% suf

fered moderated malnutrition. 

In one village a physician worked by himself giving 

whatever care and advice he could. After a five month 

period, no child whom he had seen was still considered mal

nourished. In the second village a trained aide assisted 

the physician. She worked in the homes emphasizing food 

preparation. During a five month period, 80% of the chil

dren involved in this program improved satisfactorily. In 

the third village, a nutritionist assisted the physician. 

She used group demonstrations for the women every fifteen 

days during a three month period and also visited on.ce in 
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each home to assist the women in their attempt to duplicate 

the demonstration. Proper supplemental feeding of infants 

was her main goal. 

Immediately after the conclusion of the program a 

high degree of retention was found although not widely put 

into practice. After six months, an evaluation showed that 

the nutritional status of the children had improved, and 

mothers were including some or all of the suggested foods 

in the diet. After the comprehensive health care plan had 

ended, all the infants had survived despite chronic dis

ease, epidemics, and other unfavorable factors. The chil

dren had also achieved relatively adequate growth as com

pared to infants whose mothers had not participated in this 

training (10). 

In a survey at the beginning of a Head Start Program^ 

in Montana in 1968, of 113 families of Head Start children, 

80% provided less than 80% of the Recommended Dietary Al

lowance for their children. Foods rich in iron were espe

cially scarce in their diets. A food or recipe club was 

formed. The club m.at once a month, preparing seven new 

recipes each time. Acceptance of the recipes was very 

high. Emphasis was given to new or little used foods and 

to more nutritious ways of preparing favorites (46). 

Larson, Dodds, et al. (23) reported the use of a 

variety of teaching methods and tools in a program designed 

for Mexican-American migrants. Aides worked directly with 
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the people in their homes. Project logos were developed 

for dietary evaluations using the Basic Four. These eval

uations were more easily understood by the family, and the 

aide suggested areas for improvement. To make families 

feel at ease and important, introductory letters were sent 

to them before the visits. Because of the strongly en

trenched feeling that good nutrition meant eating foods that 

one did not like, public relation campaigns for nutritious 

foods were conducted. Aides distributed samples of fruit 

at the discount stores which had price specials on these 

items (23). 

King (21) developed one of the most successful pro

grams, combining food supplementation with nutrition educa

tion in the Philippines called Mother Craft Center. The 

ground work for this program was based on the fact that pre

vious educational attempts had been aimed at an educational 

level higher than the one attained by the mothers. In 

addition, previous dietary recommendations of inclusion of 

meat, eggs, and milk in the diets was impractical and im

possible for those at the very low socioeconomic level. 

Therefore, centers were set up so that children of '^mlnerable 

ages could be fed, and mothers could be taught about foods 

that are needed and how to feed them. The Nutrition Re

search Center of the Philippines actively participated by 

assisting in the clinical and biochem.ical surveys cf the 

villages and helping to develop a form for nutritional 
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information survey. The mothers came to the center three 

times a day with their children who ranged in age from one 

to six years. Menus were planned using locally available 

foods in more nutritious ways. In weekly classes topics 

such as food preparation market tips, and feeding the infant 

or child were discussed and demonstrated. In addition to 

this, group meetings were held for the entire community 

which included lectures on nutrition with visual aides, 

demonstrations, and discussion. Problems were encountered 

in maintaining attendance of the mothers at the weekly 

classes after the program had been in progress for some 

time. Mothers were always needed to work in the fields or 

at home. When they did come, they were frequently tardy 

because few of the villagers had clocks and were aware of 

time in their day to day living. To alleviate these prob

lems good friends, close relatives, and women approximately 

the same age were scheduled for class together. Home visits 

were made to encourage attendance. The children had some 

problems in adjusting to the diet; this was taken care of 

by serving foods in different form i.e. as a cooked vege

table instead of a salad. A survey at the conclusion of 

the project showed that 38 out of 41 families surveyed had 

begun using the same basic diet pattern in their homes as 

that used at the center (38). 

Other programs in Louisiana (19) have reported 

lesser degrees of success in trying to reeducate people in 
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their nutritional practices. A study of families partici

pating in the Expanded Nutrition Program involved both 

mothers and children. Aides, trained by the nutritionist, 

visited in the homes to give demonstrations and conduct 

classes. Homemakers were interviewed three tim.es during 

the program. Questions related to the food needs of a 

healthy person for a twenty-four hour period. Dietary-

evaluations utilized the Basic Four food groups. All par

ticipants increased their knowledge about nutritious foods 

and how to serve them, but dietary patterns showed no sig

nificant change. A more extensive program with repeated 

learning experiences was needed in this case (l9). 

An evaluation of the Expanded Nutrition Program in 

Hidalgo County, Texas, was undertaken by Chase, Larson, et 

al. (6). The five aides used in this study were Mexican-

American women trained by a nutritionist and a home econo

mist over a five month period. Each aide worked with only 

15 to 20 families so that she could give an optimum amount 

of time to each family. All of the 200 Mexican-American 

children were six years of age or younger. The mean annual 

income of the families was $2,182 in 1970 and increased to 

$3,134 by 1972. Each family had a mean of 5.4 children, 

and the mean parental age was thirty-six years with the 

maternal age thirty-two. The m.ean educational level was 

five years, and 59% of the families spoke Spanish in the 

home. Of the total number of families, 36% were receiving 

http://tim.es
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commodities in 1970. By 1972, 62% were receiving either 

commodities or food stamps. Evaluation of the nutritional 

status of the children by biochemical and dietary analyses 

at the end of the study showed no statistically significant 

change. Factors which were believed to have influenced 

these results were that low socioeconomic conditions dis

couraged any attempts to improve eating patterns. Changes 

may have been too small to measure, or the time period may 

have been too short for biochemical measurements to change 

significantly. The aides worked with many families less 

than one year, and two to four visits per month may have 

not been enough. Also resistance to change may have occurred, 

or the measures chosen may have been inappropriate in this 

study. Perhaps professionals would have been more effective 

in improving nutritional status of the learner (6). 

Any worthwhile program should provide data that can 

be used either by those working directly with the program 

or by others indirectly involved in other aspects with the 

target population. The success of a program must be mea

sured if it is to be defended, continued, or revised. The 

Public Health Association recommends that the researcher 

ask three questions: 1. Where do the nutritional problems 

exist and are they related to geographic, ethnic, economic 

or age factors? 2. Hov/ severe are these problem.s? 

3. What resources can be applied to deal .vitli them.? î.en 

considering tools to use in biochemical measurements; 
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nutrients in body fluids, clinical assessment, and dietary 

intakes are all very useful. The most imiportant data will 

be the biochemical and anthropometric measurements. Dietary 

intake is used only to support more measureable data and to 

identify avenues for intervention in poor dietary habits. 

Nutritional assessment of the same population at two or 

more points in time, using similar sampling methods, is of 

value (31) . A most effective approach to this problem is 

the cooperation of the public health nurse and the nutri

tionist. These two often work closely with the lower 

socioeconomic levels where anemia is most prevalent. The 

nurse can help to identify those with anemia, the nutrition

ist can provide education and help with planning and pro

viding foods, and both can give needed support and encour

agement (45) . 

In summary, anemia has been identified as a prob

lem in the United States, especially among Mexican-American 

and Blacks from the lower socioeconomic level. The pre

school years appear to be one of the most vulnerable times, 

and supplementary foods and nutrition education programs 

must be designed to meet the needs of such children. If 

this is done, nutrition education may be an effective tool 

in altering dietary habits and improving nutritional status. 



CFIAPTER I I I 

METHODS 

S u b j e c t s 

Of 1000 infants, children, and women who were en

rolled in the W.I.C. program at the Well Baby Clinic in 

Lubbock, Texas, 24 infants and children were chosen for 

the study. The age range for the group was from six months 

to three years. Twenty-three of the children were Mexican-

American and one was Black. All of the participants were 

seen at least once a month at the clinic for 11 to 12 

months; a few were brought to the clinic more frequently 

for the purpose of updating immunizations and tending to 

minor health problems. The socioeconomic status of the 

families met the Office of Economic Opportunity (O.E.O.) 

guidelines for poverty which was the major basis for selec

tion of clients served at the Well Baby Clinic. Partici

pants for W.I.C. were selected from these clients based on 

need for nutritional assistance. Food distribution was 

begun through the W.I.C. program in March 1974. Food 

vouchers which permitted participants to purchase desig

nated foods at the supermarket were issued each month. 

Milk and eggs were delivered by a creamery delivery system. 

Of these foods, cereals were fortified with iron to a level 

meeting the Recommended Daily Dietary Allowance for both 

infants and children if recommended amounts were eaten on 

25 
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a daily basis, as shown in Table I. 

TABLE I 

FOOD SUPPLIED THROUGH W.I.C. 

Age 0-11 months 1-3 years and 
pregnant women 

Iron-fortified 
formula (cone.) 
13 oz. can 31 

Iron-fortified 
cereal (infant) 
8 oz. box 3 

Infant juice 
4 oz. can 15 

Eggs 
1 dozen 2 1/2 

Whole milk 
1 quart *31 31 

Iron-fortified 
cereal 
8 oz. box 4 

Vitamin C 
fortified juice ^ 
3 2 oz. can 1 3 

Iron Supplied from W.I.C. 
Foods 

Milligrams/day 22 11.1 

*These foods may be substituted after six months of 
age. 

This table gives the list of foods for which each partici

pant was eligible and the amount of iron these foods con

tributed to the diet. 
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Education of the Mothers 

Teacher Objectives 

The teacher objectives were as follows: 

1. To motivate mothers of target children to par

ticipate in the study. 

2. To impart information on a level that the 

mothers could understand. 

3. To acquaint mothers with the importance of 

iron in the diet of the child. 

4. To familiarize participants with iron-rich 

foods through tasting sessions. 

5. To effect a lasting change in dietary patterns. 

Learner Objectives 

The desired behavioral objectives to be demon

strated by the mothers were as follows: 

1. State orally the role of iron in the body and 

the symptoms of deficiency. 

2. Select at least eight foods high in iron from 

a display of miscellaneous groupsof foods. 

3. Identify three packaged foods, three of which 

do not contain the significant amount of iron as specified 

by W.I.C. 

4. Include in the child's diet at least four of 

the foods high in iron which had been suggested during the 

class and included recipe handouts each v;eek. 
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Pre-evaluation of Mothers' 
Knowledge and Behavior 

Pre-evaluation was done prior to the mother's at

tendance at the first class. Each mother was asked to 

identify eight iron-rich foods from assorted pictures of 

food mounted on a flannel board and to identify three 

foods high in iron by label comparison of six packaged 

foods. She was also given an oral pre-test on the im

portance of iron in the body and symptoms of its defi

ciency. 

Lessons and Learning 
Experiences 

After the pre-evaluation, the mothers attended two 

classes that were planned and taught by the nutritionist 

concerning iron, anemia, iron-rich foods, and preparation 

and serving of those foods. These classes were taught 

during a six week period to the mothers of the children 

participating in the investigation. Each mother attended 

class at least twice during that time. The first classes 

were scheduled at the children's regular monthly checkup 

time, and a special card was mailed to each mother as a 

reminder of the classes. The second class was scheduled 

one week later. Classes were approximately thirty minutes 

in length with a five to ten minute discussion period in

cluded. The first class consisted of a poster and slide 

presentation emphasizing the role of iron in tlie b~d- and 
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its importance. The need for regular checkups and early 

detection of iron deficiency anemia was also stressed. 

The mothers were encouraged to bring their children with 

them for the second class. Prior to the beginning of this 

class, two iron-rich foods were tasted by the group. The 

children, wearing name tags, sampled first while sitting 

at a small table apart from the mothers. After observing 

their reactions, the mothers then tasted the foods and were 

encouraged to comment. The foods were judged on as liked, 

neutral, or did not like. These included raisin-oatmeal 

crispies, Malt-o-Meal muffins, and sweet potato chips. At 

the second class, a slide presentation outlined the steps 

in the care of an anemic child and also emphasized the 

selection and preparation of iron-rich foods. The impor

tance of the diet in the treatment and prevention of iron 

deficiency anemia was pointed out. Packages of foods were 

displayed and used to identify the iron-fortified foods 

distributed through the W.I.C. program. An attempt was 

made to teach the mothers to recognize the phrase "with 

iron" on such packages. The mothers received a set of 

picture recipes, samples are included in the appendix, 

emphasizing the iron-rich foods that they were encouraged 

to try at home. These included foods tasted by the group 

at the introduction of the class. 
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Post Evaluation of Knowledge 
and Behavior 

Approximately one month after the second class, the 

reactions of mothers were again evaluated using the same 

methods as described previously. The statistical t test 

was used to determine if any significant change had oc

curred in the mothers' learning. At this time, the m.others 

were questioned about the use of the picture recipes in the 

home and the response of the target child to the pictures 

and especially to the food prepared by the recipe. 

Dietary Practices 

Food Patterns 

The dietary patterns of the child as given by the 

mother were evaluated through the use of the 24 hour diet 

recall. Information was recorded also concerning the spac

ing of meals, type of foods eaten, and the likes and dis

likes of the child. The mothers were encouraged to demon

strate the amounts of foods eaten by the child through the 

use of food models and common utensils. The recall was 

discussed, and improvements ŵ ere suggested at this tim.e. 

An individual conference followed which presented facts 

about iron, its importance, and foods which are good sources 

of iron. Each mother was presented with a brief sum--ary 

sheet containing pictures of the best food sources of iron. 

One month after the second class, the nutritionist 

and a Spanish-speaking clerk visited the home of each 
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family in the study. Home conditions were assessed and a 

second 24 hour diet recall was recorded on the target child. 

The mothers were again asked to demonstrate amounts of foods 

eaten. 

Iron, Protein, and Calorie 
Intakes 

Iron, protein, and calorie intakes from the 24 hour 

diet recalls of the children were compared with the Recom

mended Daily Allowance before and after the classes. These 

data are recorded in Table IV. To get a more accurate esti

mate of the actual amount of iron-rich foods eaten by the 

child in the previous week, a check sheet was completed by 

the mothers with the nutritionist's assistance. A copy of 

this sheet is in the appendix. Mothers were asked to show-

approximate amounts eaten by the child as they did for the 

24 hour recall. This check sheet indicated whether or not 

the child was eating the foods distributed through the 

W.I.C. program. 

Nutritional Status of Infants and Children 

Hemoglobin Levels, Pre- and 
Post-Study 

Hemoglobin levels were determined and recorded by-

age of the participants prior to the study and again four 

to five months after the nutrition education program was 

completed. These levels were compared with tho-̂ e of norm.al 
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children and are presented in Table V. The amount of 

change was also evaluated through the statistical t test. 

Growth, Pre- and Post-Study 

Heights and weights of the children were recorded 

by the nurse at the beginning and conclusion of the study. 



CHAPTER IV 

RESULTS 

Education of the Mothers 

The pre-evaluation of the knowledge of the average 

mother showed that although her child was anemic or had 

been in the past, she was relatively knowledgeable about 

iron. Table II gives the mean scores for the oral ques

tions about iron, the identification of iron-rich foods, 

and the label comparison. About 39% of the mothers an

swered the oral questions correctly. In the test on identi

fication of iron-rich foods, 66% of the mothers chose milk 

as a food high in iron, 37% chose rice, and 20% chose 

chicken. By comparing food labels to determine the best 

sources of iron, 58% were able to identify all of the iron-

fortified products. 

In the post-evaluation, the change in knowledge as 

shown in Table II was significant at the .05 level accord

ing to the statistical t test. They increased in perfor

mance in all three categories. Of the 23 mothers, 44% 

achieved the behavioral objectivesdescribed in the educa

tional goals. Almost 70% of the mothers had fed four iron-

rich foods to their children the previous week according 

to answers to questions one month after the educational 

unit. 

33 
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TABLE II 

EVALUATION OF KNOWLEDGE OF MOTHERS 

Bases of Evaluation Max Pre- and Post-Test Results 

Score Pre-score Post-score 

Oral questions about 
iron 

Identification of 
iron-rich foods 

Label comparison 
of iron-fortified 
vs non-fortified 

8 

3.38 

5.30 

2.54 

3.79 

6.21 

2.79 

Total mean score 11.25 12.71 

Maximum score 

% of maximum score 

16 

70 79 

The mothers responded well to receiving the copied 

picture-recipes. Most of them and the children responded 

favorably to the foods prepared by these recipes as shown 

in Table III. All of the mothers who liked the foods were 

eager to obtain the recipes for them. However, only about 

25% of the mothers had tried the recipes when questioned 

at the post-evaluation. 



TABLE III 

FOOD TASTING 
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Liked Neutral Did Not Like 

Mothers 

Children 

20 

22 

0 

0 

3 

2 

Dietary Practices 

Pre- and Post-Dietary 
Practices 

In the pre-diet recall, records showed 95% of the 

children drank one quart or more of milk daily. When asked 

if their child liked liver, 33% of the mothers said that 

their children did not like it or that they had never pre

pared it for their families. When questioned about other 

iron-rich foods, two said their children did not like eggs, 

and 20% indicated that their child did not like red meat. 

About 30% of the children consumed iron-fortified cereals. 

All but one of the participants frequently had dried beans 

in the diet. About 21% of the mothers sometimes served 

spinach or other greens to their families. Tlie remaining 

mothers expressed dislike for such vegetables or said their 

families did not care to eat them. Approximately 80% of 

the children did not eat breakfast before 9:00 Ay\, 20% 

either skipped lunch and snacked all afternoon, or ate 
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lunch in the afternoon. Of the children two years of age 

and under, over 50% were still drinking milk from the 

bottle especially at bedtime or during the night. Foods 

were frequently repeated in the lunch and dinner meals of 

the same day. Some of the most commonly eaten foods were 

flour tortillas, macaroni and other pasta products, rice, 

dried beans, and hamburger. The participants averaged 

less than two servings a day of fruit and vegetables. 

In the post-diet recall, 90% of the mothers of the 

one and one-half to two year olds said their children were 

no longer drinking milk from the bottle. About 50% of the 

mothers prepared liver during the week prior to the post-

evaluation. Each child had consumed an average of 1.25 

eggs for the day recorded, and 90% of the mothers had pre

pared red meat in some form for their family. The percent

age of mothers who included spinach and greens in the diet 

did not change;the total number of servings of fruits and 

vegetables also remained the same. The meal pattern of 

late breakfast, skipped lunch and snacking was still pre

dominant and meals continued to contain large amounts of 

starches. Intakes of a variety of cereals increased from 

0.75 to 1.5 servings per 24 hour period. The increase was 

in fortified cereal for which all participants received 

monthly vouchers from the W.I.C. program. 
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Iron, Protein, and Calorie 
Intake 

Results of these recorded intakes before and after 

the classes can be seen in Table IV. The mean daily iron 

supplied by iron-rich foods listed on the check sheet is 

also included. Dietary iron intakes prior to the study 

were below the Recommended Dietary Allowances from both 

the 24 hour diet recalls and the iron check sheet. The 

values from check sheet were somewhat higher than those 

of dietary recall but represented one week's record rather 

than just one day. Average dietary iron intakes after the 

study showed an increase of 4 to 5 milligrams, which met 

the Recommended Dietary Allowance. More than 100% of the 

Recommended Dietary Allowance for calories and protein was 

supplied by the diets, both pre- and post-study. 

TABLE IV 

IRON, PROTEIN, AND CALORIE AVERAGE INTAKES 

Critical Nutrients Pre Post RDA 

Iron-24 hour recall (mg) 

Iron-average week (mg) 

Protein (gram) 

Calories 

11 

12 

45 

1508 

15 

17 

50 

1520 

15 

15 

23 

1300 

*Recommendad Dietary Allowance of the National 
Research Council. 
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Nutritional Status 

Hemoglobin Levels Before 
and After Study 

Table V shows the comparison of pre- and post-study 

hemoglobin levels for 22 of the target children with those 

of normal children. The statistical t test indicated that 

a significant change had occurred at the .05 level after 

the nutrition education had been completed. The increases 

ranged from only 0.1 mg to 2.2 mg. However one child 

showed no change where four had decreased levels, all of 

which except one were still within normal level. 

Growth Before and After 
Study 

A pre- and post-comparison of the heights and 

weights of the participants can be seen in Table VI. In 

the pre and post heights and weights, no significant change 

occurred. 
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HEMOGLOBIN LEVELS 
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Age Group 

7 to 9 months 

mean levels 

10 to 12 months 

mean levels 

24 months 

mean levels 

36 to 42 months 

mean levels 

*Nelson, W.E 
Textbook of Pedia-

Pre-study 

9.5 

11.4 

10.4 

9.8 

11.4 

12.5 

11.6 

11.0 

12.3 

11.4 

12.0 

10.7 

11.4 

11.4 

10.4 

10.7 

11.4 

11.4 

10.4 

10.1 

10.7 

12.0 

10.3 

11.4 

11.6 

11.3 

. Vaughan, V, 

Post-study 

10.2 

12.3 

11.2 

12.0 

11.6 

12.5 

12.6 

10.1 

12.1 

12.6 

12.1 

9.1 

11.6 

11.6 

11.0 

12.6 

12.5 

11.5 

10.1 

10.3 

11.3 

13.0 

11.4 

12.6 

11.8 

12.2 

.C. and McKay, 
tries. Philadelphia: W.B. 

Normal for Age* 

R.J. 
. Saun 

10,2 

11.2 

12.8 

13.7 

1959 
.ders 

Company ( 3 0 ) . 
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TABLE VI 

MEAN GROWTH OF INFANTS AND CHILDREN 

Age Level 

Infants 
6-11 mo. 

Mean 
Range 

Children 
12-17 mo. 

Mean 
Range 

18-24 

Mean 
Range 

25-36 

Mean 
Range 

37-42 

Mean 
Range 

mo. 

mo. 

mo. 

No. 

2 

4 

5 

10 

3 

Before 
Height Weight 

in. 

26 
24-27 

30 
25-32 

34 
30-35 

36 
33-38 

40 
36-42 

lbs. 

22 
19-23 

25 
24-27 

32 
29-31 

38 
36-40 

42 
40-45 

Afte: 
Height 

in. 

27 
25-28 

31 
27-33 

35 
32-37 

37 
35-39 

41 
38-43 

r 
Weight 

lbs. 

22 
20-23 

28 
26-29 

34 
32-36 

40 
37-41 

43 
40-45 



CHAPTER V 

INTERPRETATION 

Results of the pre-evaluation of the knowledge of 

the mothers indicated that their general knowledge about 

iron was adequate but that they did not put this knowledge 

into practice in feeding their children. Factors such as 

paternal influence, educational level, and low income could 

have affected the preparation of nutritious, tasty, and 

iron-rich foods for the family. The increase in cognitive 

learning along with affective and psychomotor opportuni

ties supported the theory that people learn better when 

several senses are involved and participation is provided. 

Their diet was high in carbohydrates because of 

preference for these types of foods as snacks and in meals 

as well as the possible lower cost of such food meeting 

their restricted income needs. The 53% who did not serve 

or like liver and red meat, said that they did not because: 

1) of lack of income, 2) of lack of awareness of its value, 

3) of lack of familiarity, and 4) they did not know how to 

prepare it. They said especially fruits and vegetables 

were not chosen because their income was inadequate. The 

high consumption of milk was supported by the belief that 

many mothers considered it a perfect food for their children 

and that the children preferred it as a favorite food. Sev

eral mothers on the W.I.C. program had asked if they could 

41 
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trade other foods such as cereals and juices for more milk. 

The caloric intake of most children was ample due 

to the large amount of starches and sugars in their diet. 

Protein was also adequate partly attributed to milk consump

tion. The dietary findings supported the increase in hemo

globin levels at the end of the study. The mean intake was 

between 15-17 milligrams per day. Dietary iron intakes for 

infants were slightly lower than for the children. Many 

infants were already receiving whole milk despite the coun

seling with the mothers about the advantages of the iron-

fortified formula. Some mothers also refused baby cereal 

or stated that their infant would not eat it. 

The results of the hemoglobin tests at the be

ginning and conclusion of the study showed a significant 

change according to the analysis by the statistical t test 

at the .05 level. This change was attributed to the ef

fect of the nutrition education and supported the hypothe

sis of the thesis. However, other factors also contributed 

to the change. Mothers gained support, encouragement, and 

knowledge that other people were concerned about them and 

their families. The combination of a comprehensive health 

care plan with nutrition education and a food supplement 

program allowed these mothers to put into practice what 

they had learned. 

The fact that 70% of the mothers were feeding at 

least four iron-rich foods at the end of the study indi

cated a significant change in dietary habits. 



CHAPTER VI 

SUMMARY AND CONCLUSIONS 

This investigation was undertaken to study the ef

fect of nutrition education for the mother on hemoglobin 

levels of infants and children. Although many programs 

have been designed for people considered to be high risk, 

few have combined education with food supplementation. 

Iron deficiency anem.ia has been recognized as a significant 

health problem in the United States today, and one that 

particularly affects minorities in lower income groups. 

The purpose of the study was to observe the effects of 

nutrition education in a situation v/here combined compre

hensive health care and food supplements were made avail

able. 

Mothers increased their knowledge about iron-rich 

food and feeding children through planned nutrition educa

tion. Records on dietary iron intakes of their children 

supported these results because iron intake had increased 

at the post-evaluation. Consequently, their children's 

hemoglobin levels were significantly higher after five 

months. Therefore, nutrition education affected hem.oglobin 

levels, but probably other factors and resources, suĉ : as 

"free" food supplements and comprehensive health care, were 

also influential in producing change. 

,1 3 
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This research indicates a need for nutrition educa

tion at all levels, especially to potential or new mothers 

since the child is conditioned to react to the mother's 

response to food. Because good nutrition plays such a 

vital role in the nation's health, money might well be 

spent on the state and national level to upgrade nutrition 

learning for the lov/er socioeconomic groups. Food supple

ment programs which provide for education of the recipient 

not only improve immediate health but reduce or even pre

vent future problems, in addition to giving practical ad

vice for the spending of the food dollar. More relevant 

visual materials need to be developed for work with the 

loŵ er socioeconomic groups due to this reduced comprehen

sion and high illiteracy rate. They apparently are not 

being reached by regular education—^knowledge oriented 

programs. A need for qualified nutritionists actively 

involved in nutrition education programs as well as a 

participating member of the medical team (health delivery 

system) is urgently recommended. 

Recommendations for further study would include the 

extension of the time period to determine post-retention of 

dietary practices learned during nutrition education. A 

control group not receiving nutrition education would iden

tify the long range effect of learning. It would also be 

of interest to investigate socioeconomic factors of family 

life including learning capacity, family make-up and other 

criteria affecting family dietary practices. 
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