
THE EFFECT OF NUTRITIONAL COUNSELING ON 

THE GROWTH AND DIETARY INTAKE OF CHILDREN 

WITH CYSTIC FIBROSIS 

A Tl-:ESIS 

SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREM�NTS 

FOR THE DEGREE OF MASTER OF SCIENCE 

IN THE GRADUATE SCHOOL OF THE 

TEXAS WOMAN'S UNIVERSITY 

COLLEGE OF NUTRITION, TEXTILES, AND 

HUMAN DEVELOPMENT 

BY 

JANET ELAINE MACHELEDT, B.S. 

DENTON, TEXAS 

AUGUST, 1980 



TABLE OF CONTENTS 

LIST OF Tr\BLES ....... . vi 

LIST OF ILLUS1'RA TIO NS. .viii 

ACKNO:,'/LEDGEIC::SNTS. 

PAR'r 

I, INTRODUCTION ............ . 

II. STA'l'3W�NT OF PROBLBM. 

III. HISTORICAL P2RSPECTIVE, ..

GRO'i'iTE AND NUTRITIONAL STATUS,

IV. :SYFOT:-:ESI S ••

v. LDffrATIONS.

VI M:ETEODS AND PROCZDUR:S:S,

VII, STATISTICAL ANALYSIS ...

VIII. R3SUi/2S .1\ND DISCUSSION,

Ix. CONCLUSior:s. e • • I • I e e I I e I • • • I f • • e • e I e I I • e e e • e • I 

X, APPENDIC�S •• • e e • e • •  e e e • e e • e I e • t e I I e e 9 • I • e e • e e I 

XI. LIST OF RSF3RE1\JCES. . . . . . . . . . . . . . . . . . . . . . . . . . . .

ix 

1 

J 

4 

5 

lJ 

17 

18 

19 

2J 

21.J, 

47 

74 



LIST OF TABLES 

1. Mean Ages of Study Participants .•••••••••••••..••••• 25 

2. Mean Clinica l Prognostic Scores of Study 
Participants •••••••••••••••••••••••••••••••••••••••• 25 

J. Mortali ty Rates for CF Pat ients ••••••••••••••••••••• 27 

4. Anthropometric Data of CF Children as a Percentage 
of Normal Values for Age and Sex •••••••••••••••••••• 28 

5· Mean Hei ghts of Children Receiving Nutritional 
Counseling and Children Not Receiving Counseling •••• JO 

6 . Mean Weights of Children Receiving Nutritional 
Counseling and Children Not Receiving Counseling •••• JO 

7• Mean Tricep-Skinfold Thickness of Children 
Receiving Nutritional Counseling and Children Not 
Receiving Counseling •••••••••••••••••••••••••••••••. J2 

8. Mean Mid-arm Muscle Circumference of Children 
Receiving Nutritional COunseling and Children Not 
Re ceiving Counseling •••••••••••••••••••••••••••••••• JS 

9· Pre- and Posttest Sc0res of Parents of CF Children 
Receiving Nutritional Counseling and Quiz Scores of 
Children After Receiving Counseling ••••••••••••••••• J 8 

10. Mean Calorie and Protein Intakes of CF Children as 
a Percent of the RDA for Age •••••••••••••••••••••••• 41 

11. Mean Caloric Intakes of CF Children receiving 
Nutritional Counseling and Children Not Receiving 
Counseling ...•................•.................... fJ 41 

12. t-Test _for the Difference Bet ween the Mean Age 
and Clinical Score of the Experimental and Control 
Groups .. . ......... . . .., ••.••...•.••....•••..••.•••.••.. 68 

13. Analysis of Variance of Mean Hei ghts of CF Children 
Rece i v ing Nutritional Counseling and Children Not 
Receiving Counseling ••••••••••••••••••••••••••••••• 69 



LIST OF TABLES (continued) 

14. Analysis of Variance of Mean Wei ghts of CF Children 
Receiving Nutritional Counseling and Children Not 
R e c e i vi ng C o un s e l i ng • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 7 0 

15. Analysis of Variance of Mean TST of CF Children 
Receiving Nutritional Counseling and Children Not 
Rece i ving Couns eling ••••••••••••••••••••••••••••••• ?! 

16 . Analysis of Variance of Mean f.'IAMC of CF Children 
Receivine Nutritional Counseling and Children Not 
Receiving Counseling ••••••••••••••••••••••••••••••• 72 

17. Analysis of Variance of Mean Energy Int akes of CF 
Children Receiving Nutritional Counseling and 
Children Not Receiving Counseling •••••••••••••••••• ?J 



LIST OF ILLUSTRATIO NS 

1. The Range and Median Height and Wei ght 
of Children with CF ••••••••••••••••••••••••••••••••• 48 

2. Prognostic Score for CF ••••••••••••••••••••••••••••• 4 9 

3· Instructions for Completing a Food Diary •••••••••••• 50 

4. Form for Rec ording Daily Food Intake •••••••••••••••• 51 

5· Pre-posttest on Nutrition Knowledge ••••••••••••••••• 52 

6 . Daily Food Guide •••••••••••••••••••••••••••••••••••• 54 

7· Workbook for Nutrition Education •••••••••••••••••••55 

8 . Childre's Quiz for Nutrition Education •.•••••••••••• 65 



ACKNOWLEDGMENTS 

I wish to express appreciation for t he guidance and 

encouragement given by Dr. Cutberto Garza of the Baylor 

College of Medicine.and Dr. Daniel Seilheimer of the Texas 

Institute of Rehabilitation and Research, for the support 

given by Drs. Knotts, Baird, and Hart of Texas Woman's 

University, and for the help and unders tanding of my 

family and friends. 

Janet Elaine Macheledt 



INTRODUCTION 

"Das Kind stirbt bald Weider, 
dessen Stirne beim Kussen Salsig Schmect." 

-German Folklore 

"The child will soon die, 
wltose brow tastes salty when kissed." 

(Wood et al. 1976). 

Cystic fibrosis (CF) is the most frequent lethal 

genetic syndrome among white children and is the cause of 

much of the chronic respiratory disease and intestinal 

malabsorption encountered in children (Wood et al. 1976). 

Although much research has been done on CF, no known bio

chemical or structural defect accounts for all the patho

physio logical phenomena. Thus, the definition of the 

disease is actually a description of a syndrome including 

chroni c pulmonary disease, pancreatic insufficiency, and 

elevated sweat electrolytes (Chase et al. 1979)· 

Despite advances in the pulmonary and nutritional 

management of CF including oral pancreatic enzyme replace

ment, growth retardation and compromised nutritional status 

result from intestinal malabsorption and poor dietary 

intake. Recent inves tigations have concentrated on the 

improvement of growth and nutritional status of CF patients 

with the administration of predigested nutrients in the 

form of a full dietary supplement (Allen et al. 197J). 

The practical application of nutritional supplementation 
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with these regimens, however, has been questioned and the 

effectiveness of sound nutritional counseling with adequate 

follow-up requires evaluation. 



STATEMENT OF THE PROBLEM 

Growt h retardation is a hallmark of cystic fibrosis; 

the average growth rates of CF chi~dren remain at or below 

the tenth percentile of normal growth (Sproul and Huang 

1964). Several investigators have shown a significant 

improvement in the weight and stature of CF patients with 

the administration of an elemental diet (Allen et al. 1973, 

Berry et al. 1975). The beneficial effects of the regimen, 

however, are only seen in those patients in which the 

formula provides more than 50% of the recommended daily 

intake for protein and calories. Due to unpalatability and 

monotony, prolonged use of the formula is impractical 

(Yassa et al. 1978, Barclay et al. 1975)· Thus, the value 

of nutritional counseling to increase dietary intake and 

subsequently improve the growth pattern of children with CF 

needs to be established. 

The question to be addressed in this study is: Will 

nutritional counseling by a trained nutritionist signifi

cantly improve the dietary intake and growth pattern of 

children suffering from cystic fibrosis? 

3 



HI STORI CAL PERSPECTIVE 

Cystic fibrosis (CF) is the mos t prevalent, genetic 

disease in Caucasian children, occurring in one of every 

2000 live births. It is transmitted as an autosomal 

recessive trait and is characterized by chronic pulmonary 

disease, pancreatic insufficiency, and elevated sweat 

electrolytes (di'Sant Agnese 1976, Lobeck 1972). The most 

frequent lethal inborn error of metabolism among white 

children, CF accounts for much of the chronic pediatric 

pulmonary disease and is the most frequent cause of 

pancreatic insufficiency and possibly malabsorption during 

childhood (Anderson 1966 ). Although the basic modular 

defect has not been identified, clinical symptoms of the 

disease arise from a disorder of the exocrine glands of the 

body resulting in physiochernically abnormal mucous secre

tions which obstruct organ passages. Morphologic changes 

are seen in the pancreas, lungs, paranasal sinuses, liver, 

gallbladder, intestinal glands, and salivary glands. 

Defective electrolyte transport is responsible fo r the 

elevated Na, Cl, and K sweat concentrations and the 

decreased water and bicarbonate excretion of the pancreas 

(di'Sant Agnese 1967). 

When initially recognized, CF seemed invariably and 

rapidly fatal. However, the average survival of CF 
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patients has increased from one year following diagnosis 

in 1930, to sixteen years at present (Wood 1976 , Chase 

1979). Although the age of diagnosis is decreasing , the 

proportion of patients with active pulmonary disease 

remains hi gh. This suggests that factors other than a 

decreasing severity of the disease are playing a role in 

the improved survival rate of CF patients (Wood 1976 ). 

Factors which contribut e to this longevity include earlier 

diagnosis, recognition of milder cases of CF, improved 

pulmonary management, advances in antimicrobial a gents, and 

improved nutritional management with pancreatic enzyme 

replacement and treatment of vitamin deficiencies 

(Shwa chman 1958, Wood 1976 ). 

Growth and Nutritional Status 

Growth retardation and malnutrition have long been 

associated with CF. Early reports of the disease describe 

a clinical syndrome including poor or absent weight gain 

despite a good or even voracious appetite, lack of sub

cutaneous fati and poor muscle tone (Clarke 1924, Harper 

1930). CF patients often look 2 to 4 years younger than 

their actual age and although there is considerable 

variation in growth patterns, a small number of patients 

will fail to grow despite attempts to providL an adequate 

caloric intake with a high-protein and low-fat diet, 
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vitamins, and pancreatic enzymes (Shwachman 1975). Sproul 

and Huang (1960) followed 50 CF children for a two year 

period and observed significant retardation in physical 

growth (appendix 1, Fig. 1). In all age groups, the median 

hei ght and weight remained between the third and tenth 

percentile for normal growth. Growth retardation was most 

pronounced during the preadolescent and adolescent years. 

Skeletal maturation was also delayed in 38% of the children 

studied (Sproul et al. 1960). 

Berry et al. (1 975) reported similar growth data in CF 

patients prior to administration of an elemental diet. 

The average weight gain of patients between the ages of 5 

and 8 years was 2.3 kg per year (5.0 pounds per year) as 

compared to normal yearly gains of 2.5 kg (5.5 pounds). 

However, between the ages of 8 and 18 years, the average . 

wei ght ga i n of CF patients was only 1.7 kg per year (3· 7 

pounds per year) as compared to t he normal rate of weight 

gain of 3·5 kg (7.7 pounds) (Berry et al. 1975). Bonner 

et al. (1978) further confirmed this in a study reporting 

that as high as 70% of adolescent CF patients were at or 

below the third percentile for either height or weight . 

Growth retardation in CF may be attributed to 

several factors, the most important of which are the nutri

tional disturbances arising from gastrointestinal manifest

ations and the growth suppressing effect of chronic 
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pulmonary disease (Sproul et al. 1964). AlthQugh chronic 

obstructive pulmonary disease with secondary infection 

usually dominates the clinical picture, gastrointestinal 

manifestations may preceed pulmonary involvement by months 

or years (Kopel 1972). Approximately 80% of patients with 

CF have virtually complete loss of pancreatic enzyme 

activity resulting in intestinal maldi gestion of fats, 

protein, and, to a lesser extent, carbohydrates (Shwachman 

et al. 1956). Laboratory findings show a reduction or an 

absence of trypsin, carboxypeptidase, chymotrypsin, lipase, 

and amylase (Barry 1979). Some patients may experience 

a progressive loss of pancreatic function whereas others 

may have normal secretion of pancreatic enzymes, but im

paired secretion of water and bicarbonate following 

secretion stimulati on (Hadorn et al. 1968). The clinical 

manifestations of pancreatic enzyme deficiency include 

frequent, bulky, loose, greasy stools, poor weight gain or 

failure to thrive despite a ravenous appetite, abdominal 

proturberance, lack of subcutaneous fat, decreased muscle 

tone, and delayed maturation (Wood et al. 1976, Kopel 1972). 

The major pancreatic exocrine deficiencies responsible 

for these clinical findings are the production of lipases 

for hydrolysis of long chain fatty acids fro m dietary tri

glycerides (TG) and of trypsin for hydrolysis of protein 

into peptides and amino acids (Chase et al. 1979). 
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Steatorrhea resulting from maldi gestion of dietary fats 

accounts for a large energy loss as fat in the stool. 

Lobeck (1972) reported a mean stool fat loss of 41 g per 

day in 12 children with CF ranging from 4 to 9 years of 

a ge prior to enzyme replacement (normal< 7g per day). 

Even with enzyme therapy, fat malabsorption is never 

eliminated. Chase et al. (1 979 ) reported a significant 

stool fat loss of 23 g per day (range of 4 t o 65 g per day) 

in children receiving pancreatic enzyme replacement. 

In addition to the energy excreted in the stool, the 

appetite of CF children is often decreased due to bloating , 

diarrhea, or cramping (Chase et al. 1979). Although 

parents report voracious appetites in CF children, many 

mothers described their children as "extremel y picky eaters" 

even to the point of skipping meals (Bonner e t al. 1978 ) .• 

When energy intake was calculated using three 3-day die t ary 

records for 10 children with CF over a period of 12 months, 

the range of intakes was 82 to 89% of the Recommended Dietary 

Allowance (RDA) for a ge (Chase et al. 1979). In a similar 

study, Khaw et al. (1 978 ) reported the intakes of 10 

severely growth retarded CF children to be 80.4 ±4. 6% of 

the RDA for a ge. Although Kulcychi et al (1 978 ) also 

confirmed these results, Weinhofen et al. (1969 ), using 24-

hour dietary recalls, calculated the caloric intake of 36 

CF children to be greater than the RDA for age. It has 
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been shown, however, that the 24-hour dietary recall is 

prone to over-reporting low intakes and may be responsible 

for the observed increased caloric intake (Gersovitz et al. 

1978 ). 

Protein absorption is also impaired in pancreatic 

insufficiency secondary to an i nadequate secretion of 

trypsin, chymot rypsin, and carboxypeptidases for protein 

and peptide hydrolysis (Chase et al. 1979). Although 

infants with CF and hypoproteinemia are described in the 

literature, it has been suggested that the hypoproteinemia 

is due to reduced utilizable protein in soybean milk a nd 

low serum protein levels are seldom found in children with 

CF (Fleisher et al. 1964 , Dolan et al. 1970). Whe n 

diagnosed, hypoproteinemia in older CF children has been 

attributed t o i ncreased plasma volume secondary to pulmon~ 

ary hypertension and cor pulmonale as opposed t o primary 

defects of a lbumin synthesis due to amino acid malabsorp

tion (Strober et al. 1969 ). Although protein breakdown i s 

impaired in CF, amino acid absorption is adequate as 

confirmed in tolerance tests in which gelatin , hydrolyzed 

protein, or glycine was ingested. Blood amino nitrogen 

increased after the ingestion of glycine or hydrolyzed 

protein but not af t er gelatin was consumed (C hase et al. 

1979). 

Because protein hydrolysates are better absorbed in 
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children with CF than are whole proteins, clinical 

improvement is seen when hydrolyzed protein is included in 

nutritritional supplements. Berry et al. (1 975) reported 

an increase in the mean serum albumin levels from 4.2 to 

4. 6 g per dl in 15 patients receiving a dietary supplement 

including beef serum protein hydrolysates for one year. 

Double - blind s tudi es are needed, however , to det ermine if 

the improvement was secondary to the ingestion of the 

protein hydrolysates or the emphas is placed on better 

nutrition and care during the studies (Chase et al. 1979 ) . 

Pancreatic enzyme replacement constitutes the primary 

treatment for pancreatic insufficiency in patients with CF 

and has resulted in a less frequent need for the tradi tional 

low-fat , hi gh-protein, hi gh carbohydrates diet even at the 

expense of a somewhat increased stool fat content (Kopel 

1972). Although complete correction of fat and protein 

malabsorption is never achieved, a marked increase in feca l 

fat excretion is seen and nitro E,en balanc e reverts from 

negative to positive following enzyme replacement (Littman 

et al. 1969 ). Harris et al. (1955 ) reported a large 

increase in fat a bsorption with the addition of 5 g of 

pancreatic enzymes fo ur times daily before each meal with a 

further but smaller increase with 15 g doses per meal. 

Nitrogen absorption also improved with the addition of the 

5 g dose of enzymes to the diet, but no change in nitrogen 
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uptake was s een with a larger dose( Harris et al. 1955). 

Wei ght gains were increased with the 5 g dose, and dropped 

when enzymes were withheld. The l a r ge wei ght increase with 

the 15g dose, howev er, was attributed to an increased 

n i t rogen i nt ake (Harris et al. 1955 ). Haines et al. also 

report ed that CF children acheived the normal expected 

wei ght and height gains of children of the same a ge and sex 

wi t h the addition of enzyme replacement even though normal 

fat absorption was never achieved. 

The malabsorptiv8 state seen in CF may be more complex 

than a single exocrine insufficiency of the pancreas as 

evidenced by the incomplete correction of absorption 

defects with en zyme replacement. Impairment of the absorp

tive ability of the intestinal mucosa in CF mi gh t be related 

to the dysfunction of the intestinal glands (Kopel 1972). 

Also, children with CF have been found to produce higher 

quantities of stomach acid than do normal children, and 

diminished pancreatic alkaline secretions are possibly 

inadequate to neutralize the gastric acid in the small 

intestine. rhis may result in an inability to utilize the 

replacement pancreatic enzymes due to the altered duodenal 

pH. Thus, poor growth remains a problem in spite of 

enzyme therapy (Chase et al. 1979). 

In addition to the growth retardation associated with 
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malabsorption, severe respiratory disease has been 

implicated in the poor growth pattern of CF children. I n 

fact, growth f a ilure and nutritional status seem to be 

correlated more closely with the pulmonary state than with 

the degree of pancreatic deficiency (Lapey et al. 1974). 

Sproul et al. (1964) report ed a si gnificant correlation 

between the severity of respiratory disease and weight 

retardation in each age group of children studied. A 

correlation between retardation in hei ght and pulmonary 

disease was significant only in children under 9 years of 

a ge (Sproul et al. 1964). Other researchers have shown 

tha t accelerated growt h correlates well with the effective 

treatment of pulmonary disease in CF (Gracey et al. 1969 ). 

Several factors attributed to chronic pulmonary 

disease may contribute to the growth retardation in CF. 

An increased oxygen work of breathing due to inadequate 

pulmonary function may result in a higher energy require

ment. 3ven though caloric needs may be increased, CF 

patients experience a decreased appetite during treatment 

of acute pulmonary episodes (Sproul et al. 1964). Also, 

Harris et al. (1955 ) reported a significant decrease in the 

absorption of fat and protein in CF children during acute 

illness despite large doses of pancreatic enzymes. Thus, 

increased caloric needs with a decreased appetite and 
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utilization of protein and fat may result in an inadequat e 

energy intake with subsequent poor weight gain or even loss. 

Other factors including metabolic acidosis which has been 

implicated in a variety of diseases associated with growth 

failure, and an ambiguous, but significant report of the 

growth suppressing effect of acute infections may be 

partially responsible for the poor growth seen in CF (Sproul 

et al. 1964). 

Dietary Management 

The traditiona l dietary management of CF includes a 

low-fat , high-calorie , hi gh-protein diet with vitamin 

supplementation in conjunction with pancreatic enzyme 

replacement. Supplements including amino acid preparations , 

and medium chain triglyceride (MCT) oil are often added in 

an attempt to increase the caloric intake without increasing 

the digestive burden on the pancreas. Even with such 

treatments, nutrition and growth may be impaired 

(Barclay et al. 1975)· Studies of amino acid supplement

ation have reported improved absorption of pure amino acids 

but clinica l i mprovement i s limited to a possible improve

ment of weight gain velocity (Darby et al. 1971). 

Substitutions of MCT for the long chain fats contained in 

normal diets has been shown to be beneficial to patients 

with pancreatic insufficiency due to the absorption of MCT 
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without the use of pancreatic enzymes. A reduction of 

steatorrhea and a slight to moderate weight gain have been 

observed with short-term administration of MCT (Kuo et al. 

1965). Gracey et al. (1969), however, reported no signi

ficant difference in the growth rates of patients receiving 

the major portion of their dietary fats in the form of MCT 

during a three year period when compared to patients re

ceiving a normal diet. 

The concept of circumventing the digestive abnormali

ties in patients with CF was further investigated with the 

use of completely predigested nutrients by Allen et al. 

(1970). In a clinical trial using an artificial diet based 

on beef serum hydrolysates (Albumain), a glucose polymer 

(Caloreen), and MCT oil, 17 children with CF showed marked 

improvement in physical and pulmonary findings wh~n trea t ed 

for periods of J to 31 months (Allen et al. 197J). 

Increased rates of weight gain and linear growth were seen 

in most of the patients for whom the supplement provided 

100% of the RDA for protein and 100% of the caloric needs. 

Gains were especially striking in patients who were severely 

malnourished before the diet, however all children taking 

the full supplements showed improvements in general health. 

Patients who were les s severely affected were given a 50% 

supplement and showed less pronounced change~ (Allen et al. 

197J). 
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Berry et al. (1975) reported similar results using a 

complete dietary supplement similar to that prescribed by 

Allen et al. (1973). A significant increase in weight gain, 

improved clinical course, and a decrease in the number and 

severity of pulmonary infections was seen in patients who 

consumed at least 80% of the prescribed amount of the 

supplement as compared to patients on normal diets. Fewer 

gastrointestinal disturbances such as abdominal cramps and 

steatorrhea as well as an increase in the energy and 

activity levels of the children were noted. However, 

patient acceptance of the monotonous and relatively unpal

atable formula presented a challenge and children who took 

less than 50% of the prescribed amount of the dietary sup

plement showed relatively poor weight gain. Patients taking 

between 50 and 80% of the amount prescribed received some 

benefit (Berry et al. 1975). 

Other clinical trials using predigested dietary 

supplements have shown less dramatic results. Barclay et 

al. (1975) and Yassa et al. (1978) reported improvements in 

growth velocity using a predigested supplement only in 

children less severely affected by the disease and who 

tolerated the di et such that the supplement represented the 

major part of their nutritional intake. Both studies 

found the diet monotonous and unpleasant and, despite good 

parental cooperation, normal food was reintroduced into the 
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diet at 2 to 3 months of the study with little or no 

formula being consumed by one year (Barclay et al. 1975)· 

Clinical improvements were further shown to be directly 

related to the amount of formula consumed by Yassa et al. 

(1978) who re ported that after one year of formula intake, 

discontinuation of the diet resulted in wei ght loss or 

slowed wei ght gain. In some patients, wei ght loss was so 

rapid as to suggest the possibility of fluid retention dur

int the dietary treatment as responsible for the improved 

wei gh t ~ain (Yassa et al. 1978). 

Due to the relatively small improvements in growth 

noted during these studies, it was recommended that the 

unpleasant and expensive diet be restricted to selected 

cases in which the growth and nutritional status were 

severely compromised. The more liberal hi gh-calorie, high

protein diet with vitamin supplementation and pancreatic 

enzyme replacement was recommended for routine therapy 

(Yassa et al. 1978). 



HYPOTHESIS 

The purpose of t his study is to establish the value 

of nutritional counseling in the treatment of CF in 

children. The importance of dietary counseling will be 

measured by changes in the dietary intake and growth 

pattern of the patients; thus, two hypotheses will be 

tested. 

A s i gni ficant increase in the energy and protein 

intake will be seen in children receiving nutritional 

counseling as compared to children not receiving counseling . 

As a result of the increased calorie and protein 

intakes, a signi f icant improvement in t he growth of children 

receiving nutri t ional counseling will be seen when compared 

to children not receiving counseling . 

The independent variable in the study is the nutritional 

counseling and the dependent variables will be the reported 

dietary intake and the growth parameters. 
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LIMITATIONS 

1. The dietary intakes were calculated from 3-day diet 

diaries which were completed by the patients at home. 

Thus, a variation between the type and amount of food 

ingested and that which was recorded is to be expected 

due to error in record-keeping . 

2. Fecal fat and nitrogen balance studies were not 

available for the patients; therefore, the calculated 

energy and protein intakes may not be the actual 

intakes due to loss of nutrients in the stool. 

J. Some objectivity was lost due to the presence of a 

nutritionist in the clinic where nutrition services 

were usually not available. A greater emphasis 

was placed on nutrition by the physicians and the 

patients in the clinic. Also, although counseling was 

provided only for patients in group A, direct questions 

concerning nutrition were answered by the nutritionist 

regardless of the study group in which the patient 

belonged. 

18 



METHODS AND PROCEDURES 

This study involved 20 CF patients from the Texas 

Children's Hospital cystic fibrosis outpatient clinic 

between the ages of 6 and 12 years. All patients had been 

diagnosed with CF during the first three years of life by 

an elevated sweat Cl concentration (~ 6omEq/L) and all had 

varying degrees of pancreatic insufficiency as documented 

by an abnormal fecal fat study (~80% without pancreatic 

enzyme replacement) or a clinical history of bulky, greasy, 

foul-smelling stools when not receiving pancreatic enzyme 

replacement. The age limits were set to assure patient 

cooperation for dietary counseling and to avoid the meta

bolic stress of the adolescent growth spirt. Children were 

chosen on the basis of compliancy and no special selection 

was made r egarding sex or severity of the disease. 

Anthropometric data including height, weight, tricep

skinfold thickness (TST), and mid mid-arm muscle circumfer

ence (MAMC) were obtained according to the protocol outlined 

by Blackburn (1977)• A prognostic score was determined 

by the physician based on pulmonary function studies, chest 

x-ray, and physical examination using the "Clinical Scoring 

for CF" devised by Taussig (appendix 1, Fig . 2) ( 1973) • 

The subject's guardian completed a 3-day food diary as 

outlined in appendix 1 (Fig . 3). Food intakes were recorded 
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on daily food diary sheets (appendix 1, Fi g . 4) for three 

consecutive days at home and returned the following week. 

The diets were analyzed by hand for calories, protein, fat, 

and carbohydrate using Agricultural Handbook number 8 (Watt 

and Merrill 1975)· The subject's guardian comple t ed a pre

posttest on nutrition knowledge for CF (appendix 1, Fi g . 5)· 

There was no interuption of medical care during t he study 

and no attempt was made to alter or restrict nutritional 

guidance provided by the attending physician. 

The subjects were placed in either group A or B by 

random drawing . The subjects and their guardians in group 

A received individual nutrition counseling . The goals for 

nutrition counseling were as follows: 

1. The patient and/or caretaker will be able 
to verbalize the importance of maintaining 
optimal nutrition status and growth rate 
and the role this plays in the trea t ment of 
his disease. 

2. The patient and/or caretaker will be able 
to describe the relationships between diet, 
gastrointestinal symptoms, and the treat
ITient of CF. 

a. Describe the relationship between 
steatorrhea, calorie and nutrient loss, 
weight loss, and malnutrition. 

b. Describe the relationship between dietary 
fat intake, gastrointestinal symptoms, 
and pancreatic enzyme therapy. 

c. Describe the adjustments in dietary 
fat intake and pancreatic snzym; :_ntake 
that can be made to decrease the 
incidence and severity of steatorrhea. 
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J. The patient and/or caretaker will be able 
to identify the food groups which should 
be increased in the diet and those which 
should be limited. 

4. The patient and/or caretaker will be able 
to identify from a list of foods those that 
are high in calories and protein and 
s h ould be increased in t he diet and those 
t hat are high in fat and should be limited. 

5· The patient and/or caretaker will be able 
to plan a one day sample menu which is 
adequate in calories, protein, and nutrients 
that can be prepared and consumed within 
the time, equipment, and financial con
straints of the family. 

A "workbook" for nutrition education was provided to t he 

subjects (appendix 1, Fig . 6). All group A participants 

achieved the goals for nutrition counseling as evidenced 

by verbal exam except for the two youngest sub jects. No 

specific diet was prescribed although die t ary recommenda-

tions were made based on the five food groups listed in 

Fig . 7 (appendix 1) such that caloric intakes were a min

imum of 150% of the RDA for a ge and protein intakes were 

200% of the RDA for a ge (JiA.D.A. 1980 ). Pancreatic 

enzymes were increased as necessary according to stool 

consistency and frequency. One counseling session for 

dietary reinforcement was given when possible during the 

three months of the study. 

Three months after the initial evaluation, height, 

weight, TST, and !'v1AMC were obtained from all patients. 

All subjects completed a second 3-day diet di ary at home. 
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The subject's guardian a gain completed the pre-posttest of 

nutrition knowledge and the subjects comple t ed a nutrition 

quiz to determine retention of information (appendix 1, Fi g . 

8 ). Growth data and die t ary intakes were compared between 

the two groups. 



STATISTICAL ANALYSIS 

The statistical analysis of the hei ghts, wei ghts, TST, 

MAMC, and caloric intakes consisted of analysis of variance 

of a two-by-two experimental desi gn with repeated measures. 

The independent variable was nutrition counseling and the 

dependent variables were hei ght, wei ght, TST, MAMC, and 

caloric intake. The level of data obtained was ratio data 

on a numerical continuous scale. The minimum level of 

si gnificance sought to reject the null hypothesis and 

accept the research hypothesis was at the p~.05 level. 

The statisical analysis of the clinical scores and 

a ges of the subjects consisted of the t-Test for a differ

ence between the means of two independent samples. The 

differences among the means of subjects between groups was 

evaluated. The minimum level of si gnificance sought was 

at the p~.05 level. 
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RESULTS AND DISCUSSION 

Out of 20 children who were enrolled in the study , all 

were available for follow-up. Only one child was dropped 

from statistical consideration. This was due to the use of 

anabolic steroids during the three month trial period 

resulting in excessive gains in hei ght and weight and an 

increased caloric intake. 

The mean a geof the total population as compared to 

the study groups is seen in Table 1. The range of ages, 

as defined in the protocol, was 6 to 12 years and there was 

no significant difference between the a ges of the study 

groups or the total population. Forty percent of the 

children studied were female and 60% were male. 

Because the growth pattern in CF is hi ghly correlat ed 

with pulmonary involvement, a rating of the severity of 

the disease was necessary to rule out this factor in any 

variations in growth seen during the study. On initial 

evaluation, a clinical prognosis score was assi gned to 

each subject and no statistically significant difference 

was present between the study groups or the total popula

tion (Table 2). The Taussig scoring system for CF was 

used as opposed to other rating systems due to the 

emphasis placed on the pulmonary component of the disease 

by Taussig (Taussig 197J). The significance of the 
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Total 
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Experimental 

Control 

Tota l 
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TABLE 1 

MEA N AGES OF STUDY PARTICIPANTS 

Sample Mean Age 
Size Years 

9 8 . 7 

10 9. 0 

19 9. 0 

TABLE 2 

MEAN CLI NICAL PROGNOSTIC SCORES 
OF STUDY PART ICI PANTS 

Sample Mean 
Size Score 

9 87· 9 

10 89 .J 

19 88 . 6 

Standard 
Deviat ion 

1. 8 

1. 8 

1. 7 

Standard 
Deviation 

9 · 4 

11. 0 

11. 0 
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scores is based on J and 6 year mortality rates (Table J). 

More than half of the patients studied (57-0%) had Taussig 

scores of more than 91. Twenty-one percent of the patients 

had scores between 81 and 90, and 21% of the patients had 

scores less than 80. It was interesting to note the 

sexual bias in t h e prognostic scores. Of the 8 female 

patients, only one had clinical scores great er than 90. 

Because progression of t he disease as measured by the 

clinical scoring system is gradual, no score was determined 

after the t hree month trial period since any changes in 

the score over such a short period of time would reflec t 

acute pulmonary involvement and not a true change in the 

severity of the disease (Taussig 197J). 

The anthropometric data as a percentage of the normal 

values for a ge and sex is found in Table 4. On initial 

evaluation, the population as a whole reflected the growth 

retardation reported by other investigators (Sproul et al. 

1964). Of the total population, 68 . 4% of t he children 

were at or below the 25th percentile for normal weight 

for age and 53% were at or below the 25th percentile for 

normal height for a ge (N.C. H.S. 1976). Only 2 children 

(10%) were at or above the 75th percentile for height for 

age and only one child (5%) was at or above the 75th per

centile for weight for a ge. There were no c 1.~ldren above 

the 80th percentile for normal hei ght or wei ght for age. 
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TABLE 3 

ffJ ORTA LI TY RA TES FOR CF PATI ENTS 

Score Percentage Dying 
Within 3 Years Within 6 Years 

91-100 0 0 

81-90 5 15 

71-80 13 33 

61-70 25 88 

51-60 6 7 10 0 

---50 100 10 0 

SOURCF.: M. Taussi g . Cl inical scoring for cys tic 
fibrosis. J, Pediatr. 82: 380- 90 . 
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TABLE 4 

ANTHROPOMETRI C DATA OF CF CHILDREN AS A PERCENTAGE 
OF NORMA L VALUES FO R AGE AND SEX 

Weight 
Ca s e Sex Height Weight Height TST l'vlJI. MC 

% % % % % 

1 M <5 5 50 40 90 

2 F 11 35 65 50 50 

3 M 10 25 75 80 20 

4 M 10 15 60 20 20 

5 F 25 5 8 5 5 

6 [11 7 25 80 15 20 

7 F 25 30 50 60 50 

8 F 51 50 5 15 80 

9 F 8 5 45 20 15 

10 M 35 30 45 40 20 

11 v l j 45 35 40 15 30 

12 F 20 <=5 <5 15 85 

13 M 45 25 20 75 20 

14 M <5 20 75 25 10 

15 F 70 25 5 5 15 
16 M 45 25 35 25 40 

17 M 80 75 55 25 50 
18 M 40 25 30 50 60 
19 F <5 <5 20 <5 <5 
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On the other hand, 37% of the children studied were 

at or below the 25th percentile of normal weight for hei ght, 

47% were between the 25th and 75th percentiles, and J 

children (1 6%) were at or above t he 75th percentile of 

normal we i ght for height. This implies that although slow 

gains in wei ght and/or height are often seen in CF, many 

children are able to maintain good wei ght for their height 

which is a gross but important indicator of nutritional 

status. No data were available on the size of the parents 

indicating whether small stature was a genetic predispo

sition or a consequence of the disease. Studies of CF 

children which have partially controlled the genetic factor 

in growth potential indicate that t he dis t ribution of the 

parents of CF children is within the normal range, however, 

there is a possibility that a tendency toward short stature 

and asthenic physique mi ght express itself in the 

heterozygote (Sproul et al. 1964 ). 

The comparison of the mean height between the study 

groups and the pre- and post-trial evaluations is found 

in Table 5· The hei ghts of the children in the experi~ 

mental group were significantly less than the heights of 

the children in the control group (p~.001) and there was a 

statistically significant difference in mean heights 

between the pre- and post-trial evaluations (p~.OOl). 

However, there was no significant difference in the mean 
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TABLE 5 

MEAN HEIGHTS OF CHILDREN RECEIVING NUTRITIONAL 
COUNSELI NG AND CHILDREN NOT RECEIVI NG COU NSELI NG 

Initial Final 
Group Sample Mean Standard Me an Standard 

Size Deviation Deviation 
em em 

Exp. 9 12J.8 ?. 8 124.9 8 .) 

Control 10 129.7 8.6 1J0. 8 8 . 8 

Total 19 126.9 128 .0 

TABLE 6 

MEAN WEIGHTS OF CHILDREN RECEIVING NUTR I TIONAL 
COUNSELING AND CHILDREN NOT RECEIVING COU NSELI NG 

Initial Final 
Group Samule Mean Standard Mean Standard 

Size Deviation Deviation 
k k 

Exp. 9 2J.48 J. 6J 24.21 J.62 

Control 10 25·57 4.45 26.)9 4.24 

Total 19 24.58 25.J6 
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gain in hei ght between the two groups over the trial period. 

Thus, no interaction between the nutritional counseling and 

growth in hei ght. However, since growth in hei ght is 

seasonal, hei ght is not a sensitive indicator for compari

sons of growth over periods of less than one yea r (Allen et 

al. 1973). 

The same results are seen when comparing mean wei ghts 

of the experimental and control groups (Table 6 ). The 

initial mean wei ght of the experimental group wa s si gni f i

cantly less than the mean wei ght of the cont rol group 

(p~.OOl) and there was a si gnificant difference be tween t he 

mean wei ght of t he groups before and afte r the trial 

period (p~.001). Eowever, there was no si gnifi cant differ

ence in the wei ght gains between t he groups over t he t rial 

period indicating no interaction between wei ght gain and 

nutritional counseling . Again, t he s hort trial period may 

be responsible for the failure to see a si gnificant differ

ence in the wei ght gain between t he groups. 

When comparing the initial TST to s t andard percentiles 

based on age and sex, 35% of t he c hild~en s t udied were a t 

or below the 15th percentile for normal children and 60% 

were at or below t he 25th percentile (Frisancho 1974 ). 

This is consistant with the observation t ha t CF children 

tend to have less subcutaneous fat stores (Shwachman 1975 )· 

A comparison of the TST between t he study groups and 
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TABLE 7 

MEAN TR ICEP SKI NFO LD THI CKNESS OF CHI LDREN RECEIVI NG 
NUTRITI ONAL CO UNSELI NG AND CHI LDREN 

NOT RECEIVI NG COUNSELI NG 

In1tial Fina l 
Group Sample Mea n Standar d Mean Sta ndar d 

Siz e Deviat ion Dev i a tion 
mm mm 

Exp . 9 8 . 6 2 . 0 9. 0 1. 9 

Cont rol 10 7· 7 1. 7 7· 5 1. 6 

Total 19 8 .1 8 . 2 
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the total population (Table 7) indicates that no si gnifi

cant difference was present between the two groups prior to 

or after t he trial period and no si gnificant difference 

before ana after the trial. Again, no interaction was seen 

between TST and nutritional counseling . It was interesting 

to note that 62% of the female population a s compared to 17% 

of the males had TST values at or below 15% of the standard. 

The use of skinfold thickness in the assessment of 

nutritional status in children is based on the assumpt ion 

that increased cubcut aneous fat, resul t ine from hi gh caloric 

intakes or low energy expenditures, reflects a greater cal

oric reserve. It is assumed that children who are fatter 

for their a ge are also taller and developmentally more 

advanced than average children. In populations that are 

charact erized by a low degree of fatness, however, the skin

fold thickness may not be a sensitive indicator of nutri

tional status (Francancho 1974). This may be true in the 

CF population where 95% of the children were at or below 

the 25th percentile for normal TST for a ge and se x . 

The limb muscle size was also used to assess nutri

tional status. Experimental and clinical studies have 

shown that muscle mass as de termined by limb measurements 

decreases in malnutrition. This decrease in muscle mass is 

thought to occur as a compensatory mechanism to provide 

amino acids for gluconeogenesis and protein synthesis in 
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the liver. It is suggested that if skeletal musculature is 

maintained, protein requirements for growth and body 

tissues have been met, or a child with greater muscle size 

reflects a greater protein reserve than a less muscular one. 

Studies from Central America have confirmed this; greater 

muscularity is related to greater stature showing that 

measurements of musculature in children serve as a general 

index of nutritional status and growth in size (Frisancho 

19?4). 

The initial MAMC of the total population (Table 8) was 

not significantly different than the initial MAMC of either 

study group. Also, there was no si gnificant difference in 

the MAMC between the experimental and control groups or 

between pre- and post-trial evaluations. Again, no corre

lation was seen between the MAMC and nutritional counseling . 

However, when compared to the standards set by Frisancho 

(19?4), the initial MAMC of 30% of the total population was 

at or below the 15th percentile for normal MAMC for age and 

sex and 55% was at or below the 25th percentile. Again, 

these findings ~re consistent with the literature which 

describe CF children as having decreased muscle mass and 

poor muscle tone (Shwachman 1975). 

Although these results reflect established patterns of 

growth for CF children, no correlation was seen between 
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TABLE 8 

MEAN MID-ARM MUSCLE CIRCUMFERENCE OF CHILDREN 
REC EIVI NG NUTRITIO NAL COUNSELI NG AND CEILDREN 

NOT REC EIVI NG COUNSELI NG 

Initial F1nal 
Sample Mean Standard Mean Standard 
Size Deviation Deviat ion 

em em 

0 14. 87 1.86 15·57 1. J4 / 

Control 10 14.67 1. 98 15.44 1.72 

Total 19 14.77 15·50 



J 6 

growth and nutritional counseling. Allen et al. (1973) and 

Berry et al. (1979), however, have reported improved growth 

rates in CF children with an elemental diet. Thus, the 

dietary intake of these patients must be evaluated to 

determine if the energy intake or the form in which 

nutrients are ingested is responsible for these results. 

Nutritional counseling was provided to the subjects in 

group A while at least one parent was present. Instruction 

was primarily provided at the clinic, however, home visits 

were made when necessary. The initial session lasted 

approximately 45 minutes and the follow-up visit lasted 

JO minutes. Counseling was directed toward both the child 

and the parent. Since no nutritionist is available in the 

CF clinic, all prior knowledge was obtained from the 

physician, a dietitian during hospitalization for acute 

illness, or the nutritionist in the clinic where the patient 

had previously been enrolled. 

The 10 children (one of whom was subsequently dropped 

from the study due to treatment) who received nutritional 

counseling appeared interested and seemed to enjoy the 

session. The parents of the subjects also demonstrated a 

high level of interest in the subject with frequent ques

tions. Several parents admitted to knowing little about 

the nutritional aspects of CF. 

A general survey of the nutrition knowledge, as 
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measured by the pretest, of the total population indicates 

some knowledge of nutrition as related to CF prior to the 

study (Table 9). This may be duP- to t he prP-disposition of 

CF families who are concerned enough about nutrition to be 

interested in participating in the study. The questions 

that were most often incorrectly answered on the test dealt 

with the specific actions of the enzymes and the caloric, 

protein, and fat content of foods. Several misconceptions 

were seen consistently throughout the counseling . It was 

well known that CF children had difficulty digesting f a t , 

but since protein in the stool did not cause diarrhea, 

maldi gestion of protein was not considered. Also, mos t 

parents believed that enzymes not only di gested food bu~ 

transported it across the int estinal wall. Most important

ly, however, was the finding that several parents thought 

when the physician prescribed a specific amount of enzymes 

"depending upon the meal or snack," he referred to the size 

of the meal rather than the fat or protein cont ent. 

Parents generally administered the prescribed amount of 

enzymes per meal or snack without adjusting to the fa t 

content of the food i ngested. 

Prior to counseling, no child could define "enzyme" 

except as "pills needed to be taken with meals" and only 

2 children understood that enzymes break down food. Also, 

the only recognized importance of enzymes was to prevent 
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TABLE 9 

PRE- AND POSTTEST SCORES OF PARENTS OF CF CHILDREN 
RECEIVI NG NUTRITIONAL COUNSELING AND QUIZ SCORES 

OF CHILDREN AFTER RECEIVING NUTRITIONAL COUNSELING 

Case Pretest Post test Child's Score 
% correct % correct % correct 

1 65 83 100 

2 80 82 

3 77 83 

4 80 90 100 

5 80 90 100 

6 68 68 100 

7 63 75 100 

8 82 90 92 

9 58 90 92 

10 78 85 92 

Mean 73·1 83.6 



39 

steatorrhea. 

Counseling concentrated on what enzymes were, why they 

were important, and which food groups contained appreciable 

amounts of protein and fat and thus required enzymes for 

digestion. The subjects were instructed in nutrition with 

a workbook. Comments regarding the educational materials 

were favorable and all children reportedly colored their 

books after instruction. All, except the two youngest 

subjects, verbalized the objectives after counseling . The 

only other information left with the participants was a 

daily food guide with the recommended servings of each food 

group (appendix 1, Fig . 7). 

The follow-up counseling session concentrated on the 

reinforcement of the information supplied and encouragement 

was given to consume the recommended number of servings. 

The average score on the posttest in group A was 

greater than that of the pretest and all participants 

maintained or improved their test score at the end of t he 

trial (Table 9). This suggests that retention of the infor

mation provided was good. A quiz completed by all but the 

two youngest subjects indicated t here was also a very hi gh 

retention of the nutrition information in the children 

(Table 9). 

The mean initial caloric intake of t he children 

studied was 91.2% of the RDA for a ge h " h · 1· htl W 1C 1S S 1 g y 
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higher than the reported mean intakes of children with CF 

(Table 10). However, this is considerably lower than the 

recommended energy intake ·which is 150% of the RDA for 

normal children (Waring 1976). There was no f>i gnificant 

difference between the mean caloric intake of the experi

mental and study groups and there was no significant change 

in the energy intake of the children before and after the 

trial period (Table 11). Thus, no interaction between the 

caloric intake and nutritional counseling was seen. 

The mean protein intake of the total population was 

259·4% of the RDJ\ for age (Table 10). The range in protein 

intakes was 125% to 403% of the RDA for a ge and only 3 

children consumed less than 200% of the RDA for a ge. The 

recommended protP-in intake for CF children is 200% of the 

RDA for age (Waring 1976). Since intakes equaled or 

exceeded this requirement, no further analysis was done. 

Although the data reported in this study were consis

tent with that found in the literature, no signifi cant 

changes were seen in energy intakes of children receivi n 

nutritional counseling as compared to those not rece iving 

counseling (Chase et al. 1979). This, howevBr , may ave 

been due to the season in which the study was conducted. 

The collection of the initial dietary recall occurred 

during the school year and the final recall was taken 

during summer vacation. A decline in the accuracy of the 
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TABLE 10 

N~AN CALORic AND PROTEI N I NTAKE OF CF CHILDREN 
AS A PERCENT OF THE RDA FOR AGE 

Calorles Protein 
Group Sample Mean Standard Mean Standard 

Size Deviation Deviat ion 
0 11,0 

Exp. 9 97·4 15. 8 247 - 9 46 . 5 

Control 10 85·5 9-1 2J7.2 J2 . 4 

Total 19 91.2 1J. 8 259 -4 J 6 . 9 

TABLE 11 

MEA N CALORIC I NTAKES OF CF CHILDREN RECEIVI NG 
NUTRITIONAL COUNSELI NG AND CHILDREN NOT RECEIVI NG 

COUNSELI NG 

Ini tia.l Final 
Group Sample Mean Standard Mean Standard 

Size Deviation Deviation 
kCal kCal 

Exp. 9 2278 ·7 4J0.5 21 67 . 6 452 -1 

Control 10 2000.2 241.0 1987 . 8 264 . 1 

Total 19 21J2.1 2072 · 9 
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recall was observed during the second evaluation. I n the 

school environment, there was more control over t he chi ld

ren's intakes. Thus, parents knew approximately what a nd 

how much was consumed. During t he summer, recalls wer e 

often based on what the children remembered having eat en . 

Also, when school was in session, t he children's meal 

patterns were more consistrnt due to t heir tight s chedul es , 

and the school lunch provided a comple t e meal. Duri ng the 

summer months, however, the unstructured l i fes t y l e all owed 

the child freedom to eat as r. e chose. Of t en, the child 

prepared his own meals while his parent s worked. A comment 

frequently made during the collec t ion of t he second r ecal l 

was that the child was not "eating as usual." Thi s change 

in eating behavior may be responsible f or t he fail ure to 

follow the dietary recommendations. 

Thus, dietary intake, and consequently th e growt h of 

these patients, did not improve with t he addi t ion of 

nutritional counseling to t he treatment of the dis ea se . 

Several factors may be res ponsible for th es e resul t s. If 

the intake actually increased but was no t repor t ed, a n 

improvement in the growth parameters would have been 

expected. However, most children report ed an increase in 

physical activity during the summer months. There f ore, the 

increased intake may have been used for energy ra ther t han 

growt h . It may be of some import a nce tha t there was no 



43 

decrease in growth rates during the study. This may indi

cate the intake increased to avoid weight loss or failure 

to gain. Also, there was a large variation in the popula

tion studied. Because of the small sample size, there were 

no significant changes between the groups. 

More importantly, however, is that two nutritional 

counseling sessions in a three month period may not have 

been adequate to initiate a change in the intake or growth 

pattern. Behavioral changes, such as changes in dietary 

patterns, are long-term processes rather than short-trem. 

Thus, despite an increase in knowledge of the nutritional 

aspects of CF, changes in growth or intake were not seen 

over the three month trial period. Also, because nutrition 

services are not usually available in this clinic, counsel

ing was considered as a part of a "study" and not viewed as 

an integral part of the treatment of the disease. It was 

also evident that when counseling was done in the clinic, 

the lengthy and tedious visit was not conducive to educa

tion and frequent interruptions by the medical team 

resulted in a lack of concentration. In addition, although 

nutrition was considered important by the patients, taking 

medication to improve growth was easier than changing the 

dietary pattern of the children. To be effective, nutri

tion education must be incorporated in the treatment 

protocol and parents should expect to discuss the nutri-
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tional aspect of t heir child's diseas e several times a year 

with a trained nutritionist. 

And finally, although intake or growth di d not i mpr ove 

over the study period, it appeared that t he inf ormati on was 

readily received. As the survival r a te of CF increases , 

psychological problems in accepting t he diseas e and con

tinuing with treatments als o increas es wi th advanc i n age 

(Wood 1972). In a disease in which treatment i s continual 

and there is a heavy reliance on physicians , nut r ition is 

one area in which the patient s t ill has control i f he is 

willing to accept responsibility. An int eresting comment 

made by several of t he older patient s was that they we r e 

now making some decisions as to t he amount of enzymes needed 

with s ome foods. Although s hort-term i mpr ovements in 

intake were not observed long- t erm benefi ts partially as a 

result of a more positive attitude ma y r es ul t . 

Thus, although significant i mprovements in wei ht and 

he i ght were i n s een in all patients, there was no s i gnifi 

cant difference in the rate of gains in either weight or 

hei ght as a result of nutrition counse l ing . o significant 

improvements were noted in TST, ~~MC , or cal or ic i ntake . 

Therefore, the null hypotheses were re j ec t ed ; ther e was no 

significant increase in t he dietary intake or gr owth of 

CF children after receiving nutritional counseling . 



CONCLUSIONS 

Maintaining optimal growth and nutritional status in 

children with CF remains a major challenge of therapy . The 

traditional diet prescription for CF includes pancreat ic 

enzyme replacement with a low-fat, hi gh-protein, high

calorie diet. Although this regimen is benP.ficial in 

decreasing the gastrointestinal manifestations of the 

disease, growth failure is still a common symptom (Waring 

1976). Several investigators have improved the growth 

pattern of CF children with the administration of an 

elemental diet (Allen et al. 1973, Berry et al. 1979). 

Compliance with this diet, however, cannot be expected over 

long periods of time (Barclay et al. 1971, Yas s a e t al. 

1978). 

Therefore, the value of nutritional counseling i D the 

treatment of CF was investigated. Despite an increas e i n 

the knowledge of the nutritional aspec t s of CF , no signi f i

cant improvements in the energy intakes or growth pat t erns 

were observed in CF children who received nutritional 

counseling as compared to children not r ecei ving counseling . 

Measurable changes in these parameters were not seen 

possibly due to the short trial period, the season in which 

the study was conducted, or the limited number of subj ects 

available-. 
45 
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Because nutrition education is concerned with changes 

in dietary behavior, further investigation should incor

porate a large population over an ext ended period of time. 

Also, studies are needed to determine if it is the increased 

energy intake or the change in the form in which nutrients 

are ingested which is responsible for the improvements in 

the growth pattern seen in CF. And finally, further invest

igation into the psychological benefits of nutrition 

education may reveal that an increased knowledge and under

standing of the disease may help to eleviate some of t he 

problems encountered by the older CF child. 



p · _ 1gure 1. 

Fi gure 2. 

Figure J. 

Figure L~ • 

Figure 5· 

Fi e;ure 6 . 

Fi gure 7· 

Figure 8 . 

APPZNDIX 1 

Materials for Nutritional Assessment 

and Nutri t ional Counseling 

The Range and Median Height and Wei ht of 
Children with CF 

Prognostic Score for CF 

Instructions for Completing a Food Diary 

Form for Recording Daily Food Intake 

Pre-posttest on Nutrition Knowledge 

Daily Food Guide 

Workbook for Nutrition Educat ion 

Children's Quiz for Nutri t ion Education 

47 
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s d' s (.' I L> rt t ('' ex: - -- Age at tagnos ts: ___ we at a ---

Poin ts ~! ax . • 

I. Pulmonary 

A. X-ray I 7 
I. Mi nima l accentual io n of pulmonary markin gs 1-3 
2. J ncrea sed pu lmo nary ma rki ngs; mil ci o\·c r -

ae ration, atelectas is, and / or mu cus p luggi ng 4-6 
3. M odera te overae rati on, fi brosis, atelec tasis, 

and/ or muc us pluggin g; early cyst form a tion 7- 10 
4. Severe u\·c rae ra ti on; extensil'e fib rosis a nd cys t 

formati on, p ul mona ry obstructio n , bro nch iec ta sis 11 -13 
5. Acute infiltra te 1-4 

B. Pulmona ry fun ction tes ts 1 7 
I. Vi tal capacity (VC) less than 90% predicted I 

less than 80 % predi c ted 3 
less tha n 70 % pred i t d 5 
less th a n 60 % predi ted 7 
less th a n 50% predic ted 9 

I 2. FEY, less th a n 70'/o of to ta l vc I 

I lr ss th a n 66 % of to ta l VC 2 
less tha n 58 % of to ta l vc 4 

I 
less tha n 50 '/o of to ta l VC 6 
less tha n 4 2 'lo of to tal vc 8 

I 
1 C. Pulmo nary exacerbatio n requiring int nsive therapy ;, 

I . Pa st 3 rno. 5 I 
I 2 Pa st yea r 3 I 

D Pn e t11n o thora x 5 I I . Past 6 rn o . or recur ren t 5 

I ~- E,·er 3 
E . H emoptysis (omit if none si nce pu lmonary surg ry ) 7 

I. Massi,·e : (a ) past 6 JTlO . 7 I ( b ) more th a n 6 mo . ago 4 
' ) Small amount in past yea r 1-3 

F . Pulm o na ry surgery ( an y resec tion ) '2 -7 7 
I c; , Cor pul mona le 3-5 ;, 
' H . Ph ys ica l examinati on uf lungs 1-9 9 

I. Sputum produ ction and/ or cou h 1-3 3 , 
T o ta l pu lmonary 7j 

I I. Ge neral - - -
A . Weight 6 

I. Poor appe tite 1-2 
2. L ess than third p ercent ile 2 
3. L oss of m o re than 2 K g. pas t 3 n1n. 2 
4. Loss nf n1o re tha n 5 K g. past year or 

sig nifi cant dec line from grow th cu rve 4 
B. A ct i~·i ty 10 I I. Tires easil y : unab le tn wo rk o r attend school 1-6 

2. D yspnea aft er one flight o r at res t 1-5 I 

C. Attitud e 9 i 
I I. Foll uws inst ruc tions and/ or takes med ica ti o n 

unrelia bly 1-6 
2. Depressed phil osophy of cysti c fi brosis 1-3 

T o tal general 25 
-. 

T o tal point s ded uc ted 100 
FI0.'AL SCORE ( 100 m inus points ded uc ted ) 

1 • .M:ax . - max im un 1 pomt s that can b~ dC"ducu~ d fo r that ca t~g ory . 

Figure 2. Prognos t ic score for CF ( Taussi ~ 197J) . 
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COMPLETING A FOOD DIARY 

Record the time &nd place that foods 8Jld beverages are consumed, 
Describe the situation at the time such as meals (breakfast, lunch, 
supper), snacks (while watching T.V., etc.), and special occasions 
(parties, holiday meals, etc.). 

Record the amount of enzymes (teaspoons or tablets) consumed with each 
food and beverage item. R!'!cord "0" 1f none are conaumed. 

List all the foods &nd beverages consumed. Record these i11111edia t ely 
after ea. ting. I! the child eats at school, ask the teacher for 
assistance 1n recording the 1telll8 eaten at school or, 1:f the child is 
old enough , have hill write down what is eaten. I! possible, pick a 
lunch for h1.111, recording what is included, and have hia bring home all 
that is not eaten. 

Record the quantities consumed in c011man household aeasures such as 
tablespoons, teaspoons, cups, ounces, etc. Please be specifict measure 
out the amount served a.nd · subtract the amount not eaten. Do not record 
what is left on the child's plate. 
Rough estimates to he~p you• 

a. Four ounces of meat is a piece of aeat approximately the size 
of a regular slice of bread. 

b. One chicken wing or drumstick equals one ounce. 
c. Glasses vary in size. Please aeasure witJl a aeasuring cup. 

Describe the foods as thoroughly as possible. Include brand names if 
l .t is a convenience food and list the major ingredients 1f 1t is a hoze 
recipe. Record the aethod. of preparation. 

Remember to record any gravies, butter, dressings, sauces, etc. that are 
served with the foods. Record jam, jelly, peanut butter, butter, a.nd 
aargarine that is eaten an bread. List all snaclal and beverages that are 
consumed. 

Figure J. Instructions for completing a foo d diary . 



51 

FOCD DL\R'! 

NA~ --------------------------------------- JI'.IAKE AT t 

DATE -------------------------------------
TO 1!::.0 AT1 

FLEAS£ LIST ~YTHnC TP.AT IS E.\TEN OR 11R UNK JURI~ ut!!:: OAt FROM ~P.E Tir.E W U ,\.IAKEN 
TO THE Ti l":!: THAT '!OU AdfiKEN FCR TXE NEX'I' DAl' . .B!'LIN EJ,CH OAt Otl A NEol SHEE.'T . 

'f!TAMIN/ MINERAL SUl'PLEMENl' I ----------------------------- AMCU~'T 1 ------

TI~~' !'I.J..CE, &: P!lEfA~l.\TIC!', 

SITUATIC:! .:H::RE AMOWl' OF FOOD Ok DF.SC!\1 iT!C:! , C'. 
FCOD/3::VE~ACE I!:NZ"tMES EEV2RAG E A~l/ltT INC f\E DIEN'!'S C!" 
CC'i\S U!'!E!l CC:IStiHED CO!ISU~!ED CONSI!HED !"OODf~EVE~M',E 

I I 

Figure 4. Form for recording daily food intake. 
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Figure 5· Pre-posttest on Nutrition Knowledge. 

List 3 reasons why good nutrition is import ant to your 
child. 
1 • 
2. 
3. 

Choose the best answer. 
1. Foods must be broken down and transported thr ough the 

intestinal wall to be used by the body. Enzymes are 
chemicals in the stomach and intestine that 
a. change the acidity of the food so it can b e broken 

down and transported. 
b. break down food. 
c. do not break down food, but help trans por t i t 

through the intestine wall. 
d. both break down and transport food t hrough the 

intestine wall. 
2. Many cystic fibrosis children have foamy, float i ng , 

foul-smelling stools. This is caus ed by 
a. a large amount of protein in the stool. 
b. a large amount of fat in the stool. 
c. a large amount of protein and fat in the s t oo l . 
d. the large food intake of CF children . 

3· Taking pancreas or cotazyme with meals 
a. prevents protein and fat from causing diarrhea, but 

does not break them down for use in t he body . 
b. "neutralizes"fat so it will not cause di arrhea. 
c. breaks down protein so it will not cause di arrhea. 
d. breaks down fat so it will not cause diarrhea. 

4. It has been shown that good nutrition resul t s in good 
growth and 
a. a decrease in the incidence and severi ty of infec t ions. 
b. an improved ability to fight infect i ons. 
c. a "buffer" for periods of illness and weight los s . 
d. all of the above. 

5· CF children have difficulty digesting some foods beca use 
a. the intestine wall is lined with abno rmally thick 

mucous and the nutrients cannot get through t he 
intestine lining. 

b. the pancreas is not able to secrete enz ymes needed 
for digestion. 

c. the stomach is not acidic enough to break down food. 
d. there is no problem with food di ges t ion, however, 

the body does not use food properly. 

Name --------------------------



53 
Figure 5 (continued). 

6. When protein is not broken down in the intestine 
a. a large amount of calories are lost in the s t ool . 
b. diarrhea results from a loss of protein in t he 

stool. 
c. nutrients for growth are lost in the stool. 
d. both a. and b. 

7. When fat is not broken down in the intestine 
a. a large amount of calories are lost in t he stool. 
b. fat soluble vitamins are lost in the stool. 
c. diarrhea results from a large loss of fat in the 

stool. 
d. all of the above. 

8. Which of the foods listed below will CF patients have 
difficulty digesting? 

peanut butter ice cream 
==:chocolate candy bar ---turkey 
___ grilled hamburger __ orange juice 

carrots __ pot ato chi ps 
mayonnaise bacon 

9. Which of the foods listed below are high in calor ies , 
protein, or both? Place a C before the hi h-cal ori e 
foods, a P before the high-protein foods, and a CP 
before the high-calorie, high-protein foods. 
____ cheese sandwich ____ peanut butter and 
___ apple pie crackers 
____ chocolate pudding ____ baked beans 

raisins skim milk 
===:yogurt made from ===:potato chips 

low-fat milk _____ steak 
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APPENDIX A 

Appendix A. Workbook for nutrition educat ion 

WHAT 00 YOU KNOW 

ABOUT FOOO? 

0 
0 • 

• 
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YOVQ CA~'S ENG,NE USES GAS ~~ 

E"Ht~~Y. 

~\ \1\\t 

~ -
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YOUR BODY MYST HAVE 

I'"UEL.. FOR ENE'RGY ..• 

YOUR SOOY USES FOQ), 
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THERE A~E MANY DIFFERENT tOOOS. 

WHAT ARE YOUR rAVOAITES? 



VEGETABLE 
AND 

rRUIT 

E\ TRAS 

59 

lEAl 
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IH YOUR BODY, F'OOO \S BROKEN DOWN 

BY ' / 
- ENZYMES -

.-..........,/__ ' 

INTO FAT, PPOTElN, ANQ 

CARBOHYDRATE 
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IN CYST1C Fl9AOSIS, THERE ARE NOT 

ENOUGtf EHZYU&:S 

TO BREAK DOWN 

FAT ANO ~OTEIN. 
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WHEN FATS ARE NOT BROKEN DOWN, 

THEY ARE NOT USED BY THE BODY. 

THEY MOVE INTO THE 

GUT 

WHERE THEY CAUSE 

CRAMPS ANO 

DIARRHEA. 
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WHEN PR OTEJN IS NOT 

BROKEN DOWN, IT ---CAN NOT BE' 

USED TO SUlLO 
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aTeyou. ? ~ ~ ~j ~ ~ a good ecrter ~ ~-
~ 

BREAKFAST 

UlOO:i 

SUPPER 

SNAa<S 

AID THE SE:!t'JnCS nl F.ACi G!OJP 

PERF£C'l' SCDRE 25 25 ]() 20 

Yll.JR sam: 

SCCl!E 25 POlNIS Fat 3 CR ~ aJPS OF Mill<, 1.5 POlNI"S FCR 2 aJPS , 5 rotNIS :at . Q.ij' . 
cam MIIX :m ClXl<ED ro:x::s . a£ESE. AND ra: ~. 1m. 

5a:lRE 25 POlNIS FOR 2 SER\TUlGi CF l'£Al' A.'ill 1.5 POlNI"S rot 1 SERVN:: . 
~ 10 P'OlNIS FCil l SERVIN:; CF FRI.1I'!S CR VE!IIABUS Hlai nl VITAMIN C. 
S0JRE lO ?OlNIS F'C!l 1 SERVIN:; CF OAR!< ~ OR ml.Ool VEI::E!ABU:.S HIQ! nl IJI'Ll.'fiN A. 
sroRE S POlNIS Fat F.ACi 2 CR 3 ~ OF Oiliffi rnrriS AND ~. 
SOJBE 5 POlNIS FCR EAOl. SERVIN:: OF 8READ AI'!:: ~ 

. . 
AID Yll.JR 5a:m:. A PERFF.CI' sam: IS 100 POINIS . 

I 
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TEST YOUR Nl!I'RI TION KNO.;l- HOW 

ACR OSS 

2 , Chemica l s tha t break dov,rn f ood in the body , 

4 , Pancrea se and Cotazyme pills hel p to br eak 
dorm food i n t he body , speci f ically pro ein 
and -----

5. The body cannot build stron~ ~us cles i f you 
do not e2. t and di e;es t 

7, Good nutrit i on helps you to f i~ht i r. r ect on 

and -----

8 . A food ,n;rou:os t ha t i s e?.s i ly br oken -lo•m >" i h
out enzymes and inc: udes apples 2nd oran~ s . 

10 , A fo od group thn. t is made up of s t 2.rches < nd 
inc l udes cArea l and rice . 

1 . A food t:; r ou:p tt:a t i s nad f' of :protein a nd f a 
a nd inc l udes c hic~en a nd :peanu ~ut er . 

J , Frotein i s need ed t o build s tro~ - - ---
4 , - i ves you enere;y to Hork <'. nd :pl a y , 

5, with mea ls hel:ps to break ~ own ~oo , 

6 , A food c r ou:p th~t i nc_udes ca r ro sand oe .ns . 

7. ·.!hen £'2. t is not broke 8 o;..11 you . y :-e era . ;:>~ 
2.nd 

9 . A f ood e;roup th".t is ~ade of r ot ein - d f · t 
and i ncl udes cheese a nd ice cr2a • 

Fi gure 8 . Children 's quiz f or nutrition education . 
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7 

Figure 8 (continued). Children's quiz for 
nutrition educat ion . 
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APPENDIX 2 

Table 12. t-Test for the Difference Bet ween t he Mean Age 
and Clinical Score of the Experimental and 
Control Groups 

Table 1J. Analysis of Variance of Mean Heights of CF Child 
ren Receiving Nutritional Couns eling a nd Childr en 
Not Receiving Counseling 

Table 14. Analysis of Variance of Mean Wei ht s of CF Chi ld 
ren Receiving Nutritional Couns eling a nd Chi ldr en 
Not Receiving Counseling 

Table 15. Analysis of Variance of Mean TST of CF Chi ldren 
Receiving Nutritional Counseling and Chi l dr en 
Not Receivine Counseling 

Table 16 . Analysis of Variance of Mean ~MC of CF Children 
Receiving Nutritional Counsel i n and Childr en 
Not Receiving Counselin 

Table 17. Analysis of Variance of Mea n Ener gy Intakes of CF 
Children Receiving Nutri t ional Counsel i n and 
Children Not Receiving Counselin 



68 

TABLE 12 

t-Te st for the Difference Between the Mean 
Age and Clinical Score of the Experimental and 

Control Groups 

Variable Group Mean Standard De ree s 
Deviation Freed om 

Exp. 8 .7 1. 8 
Age 17 

Control 9.0 1. 8 

Exp. 87·9 
Score 17 

Control 89.3 11.0 

t 

0 . 4868 



TABLE 13 

ANALYSI S OF VARI ANCE OF MEAN HEI GHTS OF CF CHILDREN 
RECEIVI NG NUTRI TIO NA L COUNSELI NG AND CHILDREN NOT 

RECEIVI NG COUNSELI NG 

Sourc e Sum of df F=Ra t io p 
Squares 

Between 
Groups 61 L~ 2 3 L~ • 5 7 0 0 1 4372 . 59 o.ooo 

Er r or 32 L~.33 6 3 17 2 . 31 0 · 1 L~7 

Between 
Trials 0 .00019 1 33 · 73 o. ooo 

.Sr ror 5· 94244 17 o. oo 0 . 982 
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TABLE 14 

ANALYSIS OF VARI ANCE OF MEA N WEI GHTS OF CF CHILDREN 
RECEIVI NG NUTRITIONA L COUNSELI NG AND CHILDREN NOT 

RECEIVI NG COUNSELI NG 

Source Sum of df F=Ratio p 
Squares 

Between 
Groups 2351 8 .1 870 1 72 9 . 77 o. ooo 

Error 547. 8564 1( 1.34 0 . 263 

Between 
Trials 5·71463 1 39 · 52 o. ooo 

Error 2. 45800 17 0 . 12 0 .730 
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TABLE 15 

ANALYSIS OF VARIANC E OF MEAN TST OF CF CHILDREN 
RECEIVING NUTRI TIO NA L COUNSELI NG AND CHILDREN NOT 

RECEIVI NG CO UNSELI NG 

Source Sum of d f F=Ratio F 
Squares 

Between 
Groups 2542.1760 1 2 . 40 0 -375 

Error 102.7997 17 2 . oL~ 0 .1 71 

Between 
Trials 0 . 82756 1 0 . 19 0 . 665 

Error 11.0524 17 1- 27 0 . 275 
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TABLE 16 

ANALYSIS OF VARIANCE OF r.:EAN MAMC OF CF CHILDREN 
RECEIVI NG NUTRI TIO NAL COUNS~LING AND CHILDREN NOT 

REC~IVING COUNSELI NG 

Sour ce Sum of df F=Rat io p 
Squares 

Between 
Groups 8439 .3805 1 5 . 64 0 . 462 

Error 272. 941 9 17 0 . 20 0 . 658 

Between 
Trials 0.0152 1 8 . 02 0 . 371 

Error 6 . 9980 17 0 . 040 0 . 85 
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TABLE 17 

ANALYSIS OF VARIANCE OF MEAN ENERGY I NTAKES OF CF 
CHILDREN RECEIVING NUTRITIONAL COUNSELING AND CHILDREN 

NOT RECEIVI NG COUNSELING 

Source Sum of df F=Ratio p 
S uares 

Between 
Groups 168L~802 . 40000 1 4.31 0 .1 98 

Error 39762.8890 17 2 .13 0 .1 63 

Between 
Trials 361.3026 1 2 .1 0 0.165 

Error 2921. 5L~65 17 1.34 0.263 
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