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INTRODUCTION 

Since the nutritional status of individuals and popula

tions frequently is evaluated by dietary survey methods, it 

is essential to know the accuracy and limitations of these 

techniques. The accuracy of any method i s reflected in its 

internal validity; that is the degree to which the experi

mentor is able to control potential factors which might 

influence the data (Drew , 1976) . In order to test the 

internal validity of dietary assessment techniques, one must 

have knowledge of what the individua l actually consumed. 

Within this fact lies a potential for interf erence bias in 

that once a subject is required to scrutinize intake , diet

ary h abit s may chan ge ( Fer guson, 1974) . In addit ion , psy

chological factors of the sample can influence data. 

Fidanza (1974) reports that study subjects f requently make 

memory errors when estimating quantities of food consumed. 

Citing from an earlier study (Becker, Indik a nd Beewkes, 

1960) Fidanza further concludes that "people tend t o remem

ber that which is socially acceptab l e as contr as ted to tha t 

which is not socially acceptable." Not ing these problems , 

Nicol (1974) recommends direct observation of dietary intake 

to increase accuracy in dietary surv e ys. 

Few studies have been c onducted to examine the internal 
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validity of dietary assessment methods . In analyzing data 

on 24-hour recalls, Madden, Goodman and Guthrie (1976) 

suggest a "flat slope syndrome" is reflected in the recalls 

of elderly subjects--small intakes tend to be over-reported 

and large intakes under-reported . Gersovitz, Madden and 

Wright (197 8) further investigated the internal validity o f 

24-hour recalls and 7-day food records amon g elderly sub

jects . Their data for both methods indicate that the "fla t 

slope syndrome" of Madden et al. (19 76) e xis ts. 

The use of dietary survey methods such as 24-hour re

calls and daily food records to determine the etiology and 

treatment of obesity also is widespred . Cne obstacle o f ten 

encountered in the use of these techniques has been the 

difficulty in obtaining accurate records of foo d intake from 

obese subjects (Beaudoin and Hayer, 1953; Duncan , 1976). 

Ball, Wunderlich and Swyter (1972) n ote that ob ese patients 

are almost completely unaware of how mu ch f ood they eat and 

will report restricted dietary intakes . According to that 

study , obese adults will insist on the validity of reported 

minimal food intakes even when fac ed with the rea lity that 

the weights coul d not be mainta ined on the l ow calorie 

regimens. Other studies using dietary recalls suggest that 

obese subjects report a lower caloric consumption than that 

reported b y n o r mal weight individuals ( Huenemann , 197 2 ; 

Stefanik, He ald and Mayer , 19 59). However , in none o f 
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these studies was the internal validity of the recording 

method tested . 

Differences in dietary habits between obes e and normal 

weight individuals have been identified by severa l authors. 

Schachter (1968) reported a number of simple environmental 

manipulations , al l of which led obese subj ects to consume 

more of a substance than their normal weight counterparts. 

Gates, Huenemann and Brand (1975) in observing food choices 

at a university cafeteria found that obese individuals tend 

to select more of their servings from high calorie foods 

than do non-obese subjects. In a field study on fast f ood 

selections , Birky, Dodd and Stalling (1976) observed t hat 

obese women ordered larger meals and con sumed propor tionally 

less protein than normal weight women. It s hould be noted 

that in neither of the last two studies was a nthropometric 

appraisal of weight made . 

The question thus ar ises as to the accuracy of actual 

nutrient intake reflected in daily food records maintained 

b y s ubjects , particularly if weight is considered as a pct

ential bias factor. This study was conducted to det e rmine 

if 3-day food records maintaine d b y obese adults differed 

significantly f r om those maintained b y n ormal weight adults . 



PROBLEH STATEMENT 

The problem investigated in this study was: Does the 

validity of reported food consumption vary, in a hospital 

setting, between obese and normal weigh t adults, as measured 

by a comparison of recorded and observed 3-day food records? 

4 



DEFINITIONS 

Obese Subjects: For the purpose of this study, an 

obese person is an individual who is 20% or more over his 

recoromended weight for height according to the Statistical 

Bureau of the Metropolitan Life Insurance Comoany. 

Normal weight subjects: For the purpos e of this study, 

a normal weight person is an individual who met his recom

mended weight for height according to the Statistical 

Bureau of the Metropolitan Life Insura nce Company. 

Food record: For the purpose of this study, a food 

record is a self weighed or measured account of all foods 

and beverages that a subject consumes for a g iven per iod 

of time. 

24 -hour recall : For the purpose of thi s study , a 24-

hour recall is a dietary assessment method in which subjects 

recall all food and beverage items consumed within the past 

24 hours. 

5 



HISTORICAL PERSPECTIVE 

A multitude of treatments have been devised to control 

the major health problem of obesity. 2valuation of obese 

individuals and the establishment of a trusting working 

relationship between the client and health care provider 

are essential in order to develop rational treatment prog

rams. 

Evaluation of the "obese personality " has been ascer

tained based upon clients seeking medical or psychiatric 

help for their eating problem. Of the behavioral distur

bances to which the obese are subject , Stunkard asa Mendelson 

(1967) report that "only two seem to be specifically related 

to their obesity. The first is overeating, the second is a 

disturbance in body image" (p.l296). Of their clients 

seeking psychiatric counseling, many reported negative to 

loathsome feelings toward themselves. These obese indivi

duals viewed weight as an affective handicap and were usually 

preoccupied with size. The subjects had a tendency to see 

the world in terms of weight, envying thin peopl e and 

hating other obese. 

The same type of attitudinal diffe rences were noted 

with obese and non-obese teenagers (Falkner and Kay, 1971) . 

Norma l physiqued males had significantly higher self con

cepts that did obese subjects . Non-obese subj ects were also 
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found to be more mature than their obese counterparts 

(Karpowitz and Zies, 1973). However, obese teens agreeing 

to participate in a weight control program reported signi

ficantly fewer "very troublesome" emotional problems and 

snacked less in a controlled environment than did those 

obese teens not wishing weight control. 

In addition to attitudinal differences concerning self

concept, obese individuals also demonstrate eating behaviors 

that vary from those of normal weight subjects . It appears 

that the obese may be affected by external stimuli to eat 

(time, taste, convenience, etc.) while non-obese are more 

aligned with internal stimuli ( gastric motility, blood 

constituients) (Schachter, 1968). Usually normal weight 

subjects report hunger coinciding with gastric motility 

while obese subjects do not (Stunkard, 1967). Bruch (1962) 

speculates that obese subjects mistake hunger fo r other 

emotional states such as anxiety, fear or anger. 

Indeed, bodily states of satiety appear to have little 

effect in diminishing food intake in the ob ese . Goldman, 

Gordon and Schachter (1967) report that obese subjects eat 

more food on full stomachs than they do on empty stomachs. 

When an element of fear is introduced, food intakes of t he 

obese increase while those of normal weight subjects decline . 

The taste o f a food item will enhance or decrease the amount 



8 

of food an obese person will consume. When food is dull 

or uninteresting, obese subjects eat v irtual l y nothing 

while the taste has no e ffect on food· consump tion of non

non-obese (Hashim and Vanitallie,l966) . When a f ood is 

rated as tasting "good", obese subjects e at significantly 

more than if a food is rated as tasting "bad" (Nesbitt, 1967). 

The t a ste of food has no effec t on the amount consumed by 

normal weight subjects. 

In addition to environmental manipulations that affec t 

eat ing behavior, the actual method of con sumin g food may 

vary with weight. Observations conducted in natura l set

tings (restaurants, fast food chains a nd cafeterias) report 

that obese subjects select more servings of foo d than do 

other body builds (Gates, Huenemann and Brand, 1975). 

Consumption of food is higher with these individuals as we ll. 

Obese restaurant patrons will order larger meals and consume 

signifi cantly more foo d than do normal weight patrons 

(Marston, Londen and Cohen , 19 75; Birky, Dodd and Stalling , 

1976). 

Intrinsic factors associated with variances in weight 

appear centered around self-concep t and the at t itudinal or 

behavioral differences one has t oward food . Obesity occur s 

because of an imbalance between caloric consu~ption and 

physic a l exertion. However , assessment of the obese, bas ed 

on self reported dietary intakes, indicate the opposite , 
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i.e. that the obese do not consume more food than normal 

weight subjects and in many cases report consuming less 

(Johnson, . Burke and Mayer, 1956; Huenemann, Hampton, Shapiro 

and Belinke, 1966 ; ~1ayfield and Konishi, 1966) . Stunkard 

(1968) in reviewing problems connected with experiments on 

obese humans, notes that few overweight subjects present 

a picture of being out of control with their eating. 

In describing ways to improve dietary i nterviewing 

techniques, Trulson, Walsh and Caso (1 947) suggest that self-

reported diet histories of obese clients oay be inaccurate. 

These investigators further note that clients who indulge in 

under-reporting "may attach a great deal of importance to 

food, but may feel a sense of guilt o r shame in admitting 

over indulgence of foo d" (p. 945). Beaudoin and Mayer (1953) 

while clarifyin g the validity of self rep or ted food records, 

noted that reliable dietary information was difficult t o 

obtain from obes e women. Ca loric intake fo r these women 

varied, depending on the method used to extract informa ti on . 

According to Beaudoin and May er , the value of food records: 

may be vitiated as far as the obese groups are 
concerned by one or both of the followi n g factors: 
(a) inability of obese women to disclos e their 
true intakes of food without prodding a nd (b) 
influence of the food record during the day 
studied (p. 31). 

When using a record method to obtain dietary data, obese 

women tend to underestimate the amounts that they eat . 
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One-day food records were compared to research inter

views on obese pregnant women in 1954 (Van den Berg and 

Mayer). Again the diet interviews resulted in greater 

caloric, fat , protein and carbohydrate intakes than did the 

one-day food records. The authors attribute under-report

ing to inaccurate descriptions o f the fo od amounts and 

pointed out that one-day food records may not be representa

tive of long term habits, i.e., "the mere fa ct of recording 

the food eaten acts as a check on intake" (p. 1243). 

Several studies have compared e a ting patterns and 

activity levels of obese and non-obese adults using 7-day 

f ood and activity records (Mayfield a nd Konishi , 1966 ; 

Lincoln , 1972; and Mayer and Pudel, 1972). No significant 

differences in caloric consumption or activity levels were 

found between obese and non-obese subjects . Reise (1973) 

using research interviews compared food intakes of obese 

and normal weight adults . Again, no s igni f i can t d i ff erences 

in caloric Qr nutrient consumptions were found. These 

authors suggest that the obese may underestimate intake and 

recommend that new techniques for obtainin g dietary infor

mation be devised . 

During the 1950's and 1960's, a nuiJlb er of studies were 

conducted using teenagers as the subjects to ass ess the 

relevance of food intake and phy sical activ ity in the 

development of obesity. Johnson , Burke and Ma yer (19 56 ) 
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found that obese high school girls reported consumption of 

less food than their normal weight counterparts. Again, the 

authors note that the assessment of caloric intake in the 

obese is very difficult due to the tendency of these sub jects 

to underestimate food intake . Huenemann , Hampton, Shapiro 

and Mitchell (1967) reported on variations i n nutrient intake 

in teens using 7-day foo d records. Average sized males a nd 

lean males reported higher caloric intakes than did other 

body builds. In this study, no correlation was found 

between caloric intake and weight. The authors note that 

obese individuals may have been mo tjvated to eat less than 

usual during the recording periods. 

Ball, Wunderlich an d Swyter (197 2) interviewed 

hospitalized obese concerning daily food intake. These 

inves tiga tors report that the obese individuals were "almost 

completely unaware of how much they ate" (p . 37) . Vlhen 

asked to keep a foo d record, the authors likened the results 

to low calorie diet patterns that the clients may have been 

on in the past . These writers suggest that retrospective 

diet histories are almost useless in evaluation of the obese. 

Bray, Zachary, Dahms, Atkinson and Oddie (1978) compared 

direct measurment of food intake to diet histories on hospi 

talized obese patients. In this study, the recalled histor 

ies were found to be as much as 30% below true caloric 

intakes . 
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The most common problem in the studies reported in the 

previous literature involves the basic doubt of investigators 

that dietary records submitted by obese clients truly reflect 

actual food intake . It has been difficult to ascertain the 

validity of food records and 24-hour recalls even when 

removing an individual's weight as a bias fac tor. 

Scrutiny of home intake is used as a basis for analy z

ing nutritional status of popul a tions and developing nutr i 

tional programs to deal with the results . Commonly used 

methods for obtaining dietary information include : weighed 

food records, 3-,7-,and 14-day food records using household 

measures, interview diet histories, 24 -hour recalls and one

day food records (Burke, 1947). 

Sourc es of error occur in all t yp es of recording 

methods. Turner (1940) concludes that food records can be 

inaccurate bec a use of poor estimates in amoun ts e aten, poor 

measurment of food (unstandardized tool s), estimation rather 

than actual measurment of food , omission of commonly used 

foods and variations in the way foods are prepared or 

stored. McHenry,Ferguson and Gerland (194 5), i n a study 

using 7-day food records , further note that exceptional 

dietary intakes can occur when subjects ar e being watched 

because eating patterns change. Two conclusions of these 

authors are : (1) that records k ept for less tha n seven day s 

decrease in reliability , and (2) that the va lidity of any 
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food record should be questioned in terms of whether it 

presents a true picture of sustained food habits. Beal 

(1967) compared food consumption data procured from 24-hour 

recalls, food records and diet interviews taken from child-

ren. Obtaining valid information was noted to be difficult 

due to errors of "observation, memory and consciously or 

unconsciously exaggerating or minimizing intake" (p. 426). 

Findings by this author suggest that subjects do not like 

to keep records for longer than three days and that records 

frequently or~it staple foods such as "butter, gravy, salad 

dressings and beverages" (p. 427). Beal notes that 24-hour 

recalls administered without warning are "simple memory 

tests rather than nutritional surveys" (p. 427) because few 

people have reason to remember what they eat. Fidanza (1974) 

basing his conclusions on randomly administered 7-day food 

records and 24-hour recalls used for cardiovascular research 

in Italy, finds dietary surveys of limited use for evaluation 

of individual nutritional status because of thr following 

possible errors: 

(a) measurment and evaluation of food stuffs 
consumed--errors in weighing, using a nd 
reading scales, recording the weights, 
calculation of quantity of food consumed. 

(b) supression or distortion of memory in 
recall methods--people forget information 
at a nega tively increasing rate. They also 
supress memories of situations which do not 
match their general image. 
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(c) surveys cover limited periods of time-
records of less than seven days ar e limited 
to use where diets are homo geneous and 
one is interested in group rather than 
individual means . 

(d) utilization of nutrients by the body varies . 

(e) composition tables used for the calculation 
of nutrient intakes usually do not compare 
with the composition of the food consumed. (p.lOS). 

Questions concerning how may and which days of food 

records should be accepted for study were addressed by 

Chalmers, Clayton , Gates , Tucker , Wertz , Young and Foster 

(1952) . Using 7-, 8-, and 14-day food records, interview 

diet histories and 24-hour recalls , these investigators 

compared the methods for daily differences. When evaluating 

group means (population intakes) it was fo und that the 

results from the one-day records were not significantly 

different from those of 7-day records and were sufficient to 

indicate a population's nutritional status. For group 

evaluations, there were no significant differences found 

among records obtained on different days of the week. The 

authors thus concluded that one-day records taken on a n y 

day of the week would give an accurate picture of a group's 

intake and that rather than increase t he number of days in 

a survey, it was more beneficial to increase the number of 

subjects to obtain accuracy. Howe ver , when e valuating an 

individual's status , it was found that the length of 
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surveying and the days used vary from individual to indivi

dual. For this type of assessment, the authors recommend 

using consecutive days and recording periods of more than 

one day. 

Duration of food records was also examined by Trulson 

(1955). Comparing 3-day and 7-day food records obtained 

from children, the author concludes that intragroup varia 

tions in daily intakes are great and recommends using study 

periods of more than three day s to increase the stability of 

group means. In comparing results obtained f rom 24 -hour 

recalls , 7-day food records and interview diet histories , 

Young, Hagen, Tucker and Foster ( 19 5 2) found that 24 -hour 

recalls reported simuliar intakes as those o f 7 - day · f ood 

records . Howev er , estimates of food intake obtained from 

diet interviews were significantly hi gher than those obtained 

from the records or recalls . Usi n g the diet history as a 

b a sis of comparis on with 24 - hour recalls , 3 - day recalls and 

7-day food records , Trulson (1954) e xamined the dietary 

intake of seven to twelve y e a r old children . Again the 

records and recalls were found to disagr ee wi t h the diet 

interv iews b y at least 20% for every nutrient and usuall y 

underestimated intake. 

In addition to concern over the duration of recording 

periods , intraindiv idual variations in dail y or weekl y food 

consumption hav e been cite d as reasons f o r inaccura te 
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analysis of food records. Generally, for group comparisons, 

there are no significant differences between food intakes on 

different days of the week (Adelson , 1960 ; Balough, Kahn and 

Medalie, 1971). However, for individual assessment, there 

are significant differences between food intake on different 

days of the week (Adelson, 1960 ; Hankin , Reynolds and Mar gen, 

1967). These investigators indicate that the larg e 

differences in daily eating patterns will lead to inaccurate 

results when assessing an individual's nutritional status . 

Thus far in this review , research reported on dietary 

survey methods has been limited to recounts of the methods' 

inaccuracies, concerns over how many and which days to 

include, and intraindividual eating differences which cause 

heterogenous diets to be studied . Validity tests of these 

survey methods are few in number due to the difficulty of 

creating a situation where intake can be observed without 

disrupting normal lifestyle. In other words , tests for 

internal validity require that the record, interview or 

recall be compared to intake ascertained without the subjects' 

knowledge or to some method of chemical analysis on the same 

foods consumed by the subject . 

Using chemical analysis as a baseline, Bransby, Daubney 

and King (1948) conducted a validity study comparing the 

accuracy of weighed food records, 24-hour recalls and 



17 

measured food records in obtaining dietary i n fo r mation f r om 

ten to fifteen year old children in an inst i tutional ized 

setting. When compared to chemical analysis, the recalls 

and records overestimated intake for all nutrients except 

iron and protein . However, when comp a red to one another , 

the recalls and records were in good agreement as to intake. 

Tests on record validity were conducted to compare 

calorie intake as reported from food records and calculated 

from standard food samples to calories as measured b y 

bomb calorimeter (Groover , Boone , Houk and Wo l f e , 196 7). 

When compared to the bomb readings, 7-day fo od records o f 

supervised and unsupervised volunteers overestimated caloric 

intake as did calculations on the food samples usin g 

composition t ables. Although the a u thors admit to some 

inaccuracies with the calorimeter , the speculation was made 

tha t errors in food records occur due to mistakes made in 

collecting da ta from subjects and erroneous use of composi

tion tables. 

24-hour recall accuracy was a s s essed by Emmon s and 

Hayes (1973) . Using school children , these investigators 

compared recalled intak e t o that reported by mothers and 

actual observed intake from school lunch t rays. others and 

children generally a greed up on the number of t ime s servings 

f rom a certa in food group were eaten . When comparing recalls 
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to observed intake, some items were omitted from the 

recalls while others, presumably from a previous meal , were 

added. Secondary items like butter , bread , etc . were harder 

to recall concurring with Beal (1967) that staple food items 

are omitted from memory. 

Using paired t-tests and regression analysis, Linusson, 

Sanjur and Erickson (1974) conducted a validity test on 

24-hour recalls. Recalls taken from hospitalized, lactating 

women were compared to weighed portions of food served and 

not eaten by the same subjects. Comparis ons of quantities 

were made for food categorized into 14 groups. The t-test 

results showed that 24-hour recalls underestimated intake 

on eight of the fourteen groups. Regression analysis 

demonstrated that recalls underestimate when food consumption 

is high and overestimate when food consumption is low. 

Using elderly subjects, Madden , Goodma n and Guthrie 

(1976) also attempted to validate 24 -hour recalls . These 

investigators compared recalled dietary intake to that 

obtained by observation of actual intake at a congregate 

meal setting (lunch). Paired t-test results indicated no 

significant differences between the recal l and actual 

observed intake except for caloric consumption. For that 

nutrient, the recalls underestimated actual intake . When 

regression analysis was used, si gnificant differences 
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between recall and actual intake were found for protein, 

calories and Vitamin A. This analysis also demonst r ated a 

"flat slope syndrome" where small intakes were over-reported 

and large inatkes under-reported. 

Goodman, Madden and Wright (1978 ) tested the validity 

of 24-hour recalls and 7-day food records as compared to 

observed intake at a congrega te noon luncheon . Paired t

test results showed that the 24-hour recalls overestimated 

a ll nutrient intakes but only to a significant level for 

protein. The same test results for the 7-day foo d records 

s howed an underestimate of intake, to a significant degree 

only for calories and thiamine . Linear regression analys is 

for both methods again showed the " f l a t slope syndrome" -- .. 

high intakes were under-reported and low intakes over

reported. The first few days of the food records were less 

prone to the syndrome. Validity decreased sharply with the 

fifth, sixth and seventh days . Gersovitz, et al . suggest 

that records kept f or longer than three o r fo ur days are 

inaccurate. These authors also note that the current 

methods for collecting nutritional data can result in 

fa l se negatives in studies used to assess the impact of 

nutritional programs . The methods are prone to under 

estimates of food comsumption b y subjects. 

In summary, the literature' suggests that there are 
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differences between obese and normal weight individuals in 

terms of the body image attitudes and their eating behaviors . 

Though obesity is generally thought to occur becaus e of 

excessive caloric intake, studies comparing the reported 

food consumption of obese individuals with their n ormal 

weight counterparts show no significant dif f erences between 

the two groups. This has led investiga tors to speculate 

that the obese either do not accurately record intake or 

that eating habits change during the recording period . 

This type of error has been noted , regardless of a 

subject's weight , in many methods of obtaining dietary data. 

Validity studies on 24-hour recalls a nd 7-day foo d records 

suggest that subjects either overestimate or underestimate 

intake. Other authors have suggested various lengths of 

recording periods to help increase the accuracy of food 

records. It appears that as the recording period lengthens, 

however, accuracy decreases. The recording periods of t wo 

to six hav e yet to be throughl y evaluated . 



HYPOTHESES 

The statistical hypotheses evaluated in this study 

at the p(.05 level of probability are stated as follows : 

1. No significant difference exists between the intakes 

of obese and normal weight subjects analyzed for nine 

nutrients. 

2. No significant difference exists between the self

recorded and observed actual intakes of all subjects 

analyzed for nine nutrients. 

3. No significant difference exists between obese and 

normal weight subjects in terms of self-recorded and obser

ved actual food intakes analyzed for nine nutrients . 

21 



METHODS 

Criteria 

The three general criteria for subjects in this study 

were: (a) inpatients at the Memorial Hospital Sy s y tem's 

southwest unit, Houston, Texas; (b) normal diet prescript i on ; 

(c) range in age from 35-55 years. This age group wa s 

selected for convenience in subject selection a s it was 

anticipated that the majority of the hospitalized popula

tion would fall within that twenty year span. 

Specific criteria for the sample selected in thi s study 

were: (a) meet the general criteria for subjects in this 

study, and (b) represent a random sampling of obe s e a n d 

normal weight subjects . 

Facility Selection 

This study involved the evaluation o f 3 - day food 

records kept by obese and normal wei ght patient s i n the 

~1emorial Hospital System's, southwest un i t , Houston , Texas . 

A three day recording period was selected b e cause n o 

validity studies have been conducted on reco r din g p er iods of 

that length . Gersovitz et al. (1978 ) s u gges ts that fo o d 

record accuracy deteriorates after the t h ird o r f ourth day . 

The 3-day food records were evalua ted fo r ac c u r acy b y 

comp a ring recorded data to that obta i n e d b y train ed obs er-

22 



23 

vers. Patients selected were admitted for routine testing, 

rehabilitation or orthopedic treatment . The menus were 

based on a restaurant type format, allowing the following 

choices: 

Breakfast Lunch and Dinner 

8 Varieties of fruits or juices 2 Varieties of appetizers 
9 Varieties of entrees 14 Varieties of entrees 
5 Varieties of cereals 13 Varieties of vegetables 
6 Varieties of breads 14 Varieties of desserts 
9 Varieties if beverages 6 Varieties of salads 
7 Varieties of condiments 8 Varieties of dressing s 

8 Varieties of breads 
9 Varieties of beverages 
7 Varieties of condiments 

Food service production was one of a ready prepared 

system (West, Wood, Harger and Shugart, 1977). Food items 

were sent to decentralized floor kitchens where food was 

plated and rethermalized according to each patient's 

selections . Portion control was maintained through mechani-

cal preportioning during preparation or with the use of 

standardized scoops and ladles in the floor kitchen units. 

Tray pick-up occurred after each meal. Dirty trays were 

brought to a holding area on each floor where they were 

loaded onto shipping carts and remained until they were sent 

to the centralized dishroom (holding time was thirty minutes 

to one hour). This study was conducted for thirteen 

series of three day recording periods covering the breakfast, 

noon and evening meals. 
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Procedure 

A screening of the patients' charts and the diete tic 

department's kardex was made to determine pa tients who me t 

the previously described criteria. These subjects wer e then 

interviewed by the investigator to verify age. At that t ime 

actual measurment of height and weight were t a ken b y t he 

i nvestigator using the movable Hea lth-0-Meter scal es l oca t ed 

at the nurses station on each floor . Patients were me as ured 

in the afternoon prior to the evening mea l , dr es s e d in l ight 

attire without. shoes. If a patient wa s uriable t o get out of 

bed (e.g. was in traction), the chart record o f a dmi t tin g 

weight and height was used to determine obes ity. During t h e 

interview, human research consent f or ms were admin istered 

( See Appendix A) . 

As it was logistically impossible to con s t ruct a precise 

population frame, a subject pool wa s formed ( Drew, 1976). 

The size of the pool wa s 78 patients--34 obese and 34 normal 

weight, who recorded intake f or the al l otted three day period . 

From that pool , study samples were r a ndoml y s e lected which 

included 17 obese and 17 norma l we ight subjects. The 

minimum a cceptable number o f subj e cts established for the 

completion of this study was 15 sub j ects for e a c h group . 

Following selection , the i nve stigator gave written 

ins t ructions t o the subjects on the method for keeping a 
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3-day food record (See Appendix B). Subjects were requested 

to state intake in terms of how much of the portion they 

consumed. A recording chart was furnished to each subject. 

The subjects then kept the record for the next three 

consecutive days. 

At the onset of recording, i.e. , the fi rst day for 

which a subject was instructed to record his intake, observa

tion of actual intake began. Prior to meal service, the 

investigator or a trained dietetic intern identified 

subjects' trays and tagged them by placing a small numbered 

sticker on the bottom of the tray. At that time, the 

subjects' menu selections were charted. Observation of tray 

service continued to ensure that food items placed on the 

subjects' tray matched their menu selections or that substi

tutions were noted on the charting form. Following the me a l, 

visual appraisal of the subjects' intake, stated in terms of 

how much of the portion had been removed f rom the tray, was 

made. As direct knowledge of this examination may have 

biased the patients' recording , observation wa s conduct ed 

after the tray was removed from the room and brought to the 

shipment area on each floor . Actual intake was charted 

for each meal--morning , noon and evening , for three consecu

tive days. Prior to the implementation of this study, the 

investigator and one dietetic intern underwent four training 
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sessions to standardize observations of intake measures and 

improve inter-rater reliablilty. Determination of food 

portion sizes were made using an ounce scale located in one 

of the floor kitchens. The regular server portioned the 

various food items, which were then weighed b y the inves

tigator. For prepackaged items (milk, condiments , etc .), 

the manufacturer's statement of weight was taken . Up on 

completion of the recording period , the food records were 

collected by the investigator . If at that time a patient 

stated or the record indicated that food items had been 

given to another person, the subject was deleted from the 

study. This type of event was not seen as a major problem 

for two reasons: (1) visiting hours did not occur during 

meal hours and (2) patients who indulged in this practice 

indicated such either verbally or on the food records. 

Statistical Analysis 

The independent variables (two factors) in this study 

consisted of: 

(a) one random factor--two groups (obese and normal 

weight) . 

(b) one fixed factor--two trial s (observed actual and 

self recorded) . 

Dietary data, as reported on the food records , was 

converted to actual weight in terms of grams and anal y zed 
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for nine different nutrients: calories , pro tein , Vi tamin A, 

Vitamin C, thiamine, iron, calcium , fat, an d c arbohy dr at e . 

This analysis was conducted for each of nine mea l s usin g 

the Ohio State Nutrient Analysis computer prog r am. 

A two-factor mixed design , with repea ted mea s ures on 

one factor, model of analysis of variance ( Brun i n g a n d 

Kintz , 1977) was used to determine s i gn ificant differences 

and interaction in actual versus recorded intake for obese 

and normal weight subjects, p(.05. Sta t ist ica l assumption s 

underlying analysis of v ariance inc l ude : (a) sub ject group s 

are randomly selected from a defined population ; ( b ) 

subject groups are independent from one a no ther; (c) there 

i s a normal distribution of the variab les in the popul a tion ; 

and (d) homogeniety of varia nce ( Br uning, et a l . , 1977) . 

These criteria were met for this study. 

Limita tions 

The resea rch design for this study encompas sed the 

following limitations: 

(1) The population was limited to hospitalized 

p a tients, obese and normal weight , who agreed t o keep a 3-

day food record . 

(2) Food intake and measu rment b y the obs e r v e rs was 

limited to v isua l a pprai sel o f the amount of the por tion 

con s umed , as it was impossible to weigh tray remains. 



RESULTS AND DISCUSSION 

Nutrient intakes of 34 subjects (17 ob e se and 17 n orma l 

weight) were calculated from self-recorded and ac tua l ob ser 

ved food records maintained for nine s epa r a te , con secutive 

breakfast, lunch and dinner meal periods . An ave rage of 

four subjects per meal were eliminated f r om the stu dy due to 

the misplacement of the subjects' tray s af t er a given meal 

service. Thus, the 3-day food recor ds of a n average of 

30 subjects (15 obese and 15 normal we igh t) we r e considered. 

Nutrient intake differences between t ria l s, i.e . , 

between self-recorded and observ e d int a ke , were found to be 

significant (p .05) for the calorie anq fat or carbohydrate 

intakes of: day one, breakfast and l un c h ; day two, breakfast 

and lunch ; day three , breakfast (See appendix c; tables 1-3). 

There were no significant difference s between recorded and 

a ctual intakes for the other nutrien ts analyzed in this 

study (See appendi x c ; tables 4 -9 ). Mean intake values for 

the nutrients were summari z ed b y me al period (See appendix c; 

tables 1-9). Between groups , i . e ., between the intakes of 

obese and normal weight subjects , no sign ificant differences 

were found (See appendix d ). There were no significant 

differences found for nutrient in takes between groups by 

trials (see appendi x . d ) . Append i x e , figures 1 - 9 

28 
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graphically show the lack of significant interaction between 

accurately reported intakes and wei ght classification. 

Although significant F-ratios were not found in all of 

the analyses, several trends emerged from the data obtained 

in this study. On the average, nutrient inta kes acquired 

from self-reported food records were lower t han those 

observed to be consumed by the subjects (See table 10 ). 

This underestirr,ation resulted in significant F-ratios for 

the calorie and fat or carbohydrate intakes of breakfast 

and lunch meals . 

When classifying the nutrients in terms of the ener gy 

contributing potential , (i.e . , comparing calorie, protein , 

fat and carbohydrate intakes to those of Vitamins A a n d C, 

thiamine, iron and calcium) subjects h ad a tendenc y to over 

estimate consumption of foods with high vitamin and mineral 

contents (11 out of 45 analyses) more often than the y over

estimated consuming foods with hi gh calorie levels (0 out of 

36 analyses) (See figure 10 ) . There were no significant 

differences between actual and recor ded intake howe v er , 

in the over-reporting of these nutrients . 

The number of significant between trial F- rati os was 

distributed according to day s to determine if the accurac y 

of self-reported food records remained constant over the 

alloted recording peri o ds (see fi gure 11 ) . The numb er of 
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Figure 11. Comparison of Days 1 , 2 and 3 in terms of 
the number of significant between tri a l 
F-ratios which occurred that da y. 
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significant between trial F-ratios found for day one as 

compared to days two and three does not suggest differences 

in how accurately this sample population estimated intake 

over the three day period. All subjects generally estimated 

food consumption with the same degree of accuracy on day 

one as on days two and three. 

The number of significant between trial F-ratios was 

also grouped according to meals to determine if the accuracy 

of self-reported food records remained constant throughout 

a given day (see figure 12) . When tabul a ted in this manner, 

the number of significant between trial F-ratios decreas ed 

throughout the course of the day . This sample population 

generally estimated food consumption more accurately a s the 

day progressed. 

The results of this study indicat e that for hospitali

zed obese and normal weight subjects agreeing to keep 3 -day 

food records, there were significant differences between 

self-reported and actual intakes for some of the nutrients 

analyzed in this study (see appendix c , tables 1 - 9). The 

F-statistic between trials answers the question : Is there 

a significant main effect between trials factor (Huck, 

Cormier and Bounds, 1974)? In this study , it would be 

interpreted as : Is there a significant difference between 

self-reported and actual nutrient intakes obtained from the 
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Figure 12. Comparison of breakfast, lunch and dinner 
in terms of the number of significant F
ratios which occurred at each meal. 
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subjects over a three day period? There was a tren d for 

self-reported food records to genera lly unders t ate nu t rient 

intakes but significantly so only for the previously 

mentioned calorie , fat and carbohy drate i n take s . The se 

findings coincide with those of Gersovit z et al. (1978) for 

the nutrient intakes of groups reported by the 7- day food 

records . 

In this sample population, ther e were n o significant 

differences noted between groups . Th e F - ratio s t atistic 

between groups answers the que s tion : Is there a sign ificant 

main effect between groups factor (Huck et al ., 1974)? In 

this study, it would be interpreted as: Is there a si gni fi -

cant difference between the nutr ien t intake of obese a nd 

normal weight indiv iduals? If the r e were such a signifi

cance , it would me an tha t the weight of an individual 

differentially affects nutrient i n take when actual and 

recorded intakes are av eraged. For the sample population , 

there was no data to indicate that obese subjects consumed 

significantly more or less nutr ien ts than do normal weight 

subjects. 

T~ether this is indi c at ive of r e gular food habits 

cannot be ascert a ined from the da ta, however, the caloric 

intakes reported here mo st c ertainly are not in acco rdance 

with the phy siolog ic cons i de ra ti ons of obesity. Thus , it 
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appears that the obese subjects k ep t food records with some 

accuracy but may simply not hav e been cons umin g the kinds 

and amounts of foods customarily eaten. I f th is is i nde e d 

the case , then it may be attributed to e ither the act of 

recording dietary information or to the h os pi tal s et ting. 

In this facility , patients are allowed f re e dom t o choose 

from a wide variety of foods and are n o t particularly 

limited on the number of portions tha t t hey receive . 

Theoretically, they could consume s imu lar types an d amoun ts 

of food as eaten at home . Thus, the ac t of reco r ding may 

have been a check on food intake fo r these obese subjects 

and could, therefore , be of therapeu t ic value i n the 

treatment of obesity . 

There wer e no significant diffe re nces for groups by 

trials within the sample popul a t ion . The F - ratio statistic 

for groups by trials answers the question as to whether 

there is interaction between the t wo factors (Huck et al., 

19 7 4) 0 In terms of this study, i t would be interpreted as: 

Is there a significant di ff erence b e tween obese and normal 

weight subjects in terms of sel f -r e port e d nutrient intake as 

compared to actual intake tak en ove r a three day period? 

Said statistic , thus , represents a e stimator of the accuracy 

of 3-day food records obt a ine d f r om two different we ight 

groups. For this sample p opulation, there is n o indication 
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that an individual's weight influences how accura tely 

dietary information is recorded . 

For these subjects, some inaccuracies in sel f -reported 

food consumption acquired from 3-day food records exist 

regardless of an individual's weight . Although the res ul ts 

of data analysis were not always si gnif icant , there was a 

tendency for obese and normal weight subjects to underesti

mate food consumption when maintaining 3-day food records. 

The trend occurred more often in reporting int a ke of foods 

associated with a high calorie content than those with 

high vitamin and/or mineral contents . 

The degree of accuracy in reporting food consumption 

remained constant throughout the three day recording period . 

However, variation in accuracy between weals indicates tha t 

the sample population estimated food consumption more 

accurately as the day progressed . This implies that the 

recording of dietary data b y the subjects may have been done 

at the end of the day rather than af te r e ach meal period 

and resulted in a memory loss of the earliest meal . 

The significant differences between self - reported and 

actual nutrient intake may have resulte d from numerous 

causes (Turner , 1940; McHenry, et al. , 19 4 5 ; Beal , 1967; 

Fidanza, 19 74; Ni col , 1974). In accordance with reports 

by Beal (1967) and Emmons , et al. (1973) , condiments 
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(sugar, margarine, honey, jelly, mayonnaise and salad 

dressings) were often omitted from obese and normal weight 

subjects' food records, and may have contributed to the 

under-reporting of fat, carbohydrate and calorie intakes . 

Negative media connotations are frequently associated with 

those nutrients and the foods that contain them. In 

keeping with Fidanza's view (1974), this supports the idea 

that the social acceptability of an item has an effect on 

one's ability to remember use of that item . A compounding 

memory loss would also contribute to the inaccuracies if 

subjects do indeed wait until the evening to record foods 

consumed (Fidanza, 1974). 



CONCLUSIONS 

Results of this study show that in the 3-day food 

records kept by hospitalized obese and normal weight subjects 

errors in the estimation of calorie, fat and carbohydrate 

intake occured. However, there were no indications that 

the weight of an individual influenced the degree o f 

accuracy with which the records were kept . The data also 

demonstrated that the nutrient intakes o f obese subjects 

were not significantly different from those o f normal weight 

subjects during this recording period. Thus, for some of 

the analyzed nutrients, one of the null hypotheses of this 

study was rejected. This hypothesis was: no significant 

difference exists between the recorded and actual f ood 

intakes of subjects, analyzed for nine nutrients . Two of 

the null hypotheses for the study failed to be rejected. 

These hypotheses were : (a) no significant difference 

exists between the intakes of obese and normal weight sub 

jects analyzed for nine nutrients , and (b ) no significant 

difference exists between obese and normal weight subjects 

in terms of self-recorded and observed actual food i ntakes 

analyzed for nine nutrients. 

There was a tendency for subjects to underestimate 

intake of all nutrients but more so for high calorie con tri -

39 
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buting foods than for those which hav e a high v i tamin an d 

mineral content. The degree of accuracy in the reco r ds 

remained consistent over the three day period . There was 

also a tendency for the records to increa se i n a c curacy 

as the day progressed, suggesting tha t subj ec t s may be 

waiting until the evening to complete thei r records. 

That these 3-day food records showed some degree of 

inaccuracy is indicative of the problems associated with 

dietary survey methods. Poor estimat i ons of i n take may have 

occurred for a number of reasons (memory loss , inability to 

determine amounts consumed , social conno t a t ion s connected 

with food items, etc . ) but they most c e rtainly existed in 

this study. Recognizing this, investigators implementing 

3-day food records are faced wi th c e rtain dilemmas in the 

use of that method. Recommenda t ion s for improving accuracy 

are not available at this time , but s t udies using the records 

should note that certain "error s" will exist in the reported 

data . 

The study also indicated t hat during recording periods, 

nutrient intakes of obese sub j ect s we re approximately the 

same as those of normal weigh t s ubjects . This suggests that 

obesity per se is either connected with some thing other than 

caloric intake or that the ca t of r e cording food intake may 

change dietary habits . Inv e s ti ga t ors working with ob ese 
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subjects should recognize that the data received f r om those 

records may not be representative of regular food habits, 

i.e., these subjects recorded intake as accurately as 

normal weight individuals, but may have changed their eating 

pattern during the recording period. Thus, it may be 

beneficial to weigh obese subjects prior to and after the 

recording period to determine if caloric intake is consis

tant with weight maintainence . 



IHPLICATIONS FOR FURTHER STUDY 

The survey tool used in this study was on 6-< of man y 

methods used to collect dietary data. This stu dy could be 

conducted using other tools (24-hour rec a lls , 7-day food 

records, 1-day food records, etc .) to de t e rmine their level 

of accuracy. 

While it was not the main thrus t of this study to 

determine if recording intake alters food con sumption , the 

same type of investigation could be un dertaken foc u sing on 

that aspect. In that instance , sub j e cts shoul d be weighed 

prior to and after the recording per iods . 

Subjects in this study did n o t have a free choice of 

food vendors o r of food items . Thus, the dietary selections 

of the subjects occured bec a use o f a preference for the 

available items. If an inv est iga t ion of this t y pe could be 

established in a natural setting, t hen a more comprehensive 

picture of dietary habits could be obtained . In such a 

study, greater v ariances in nutrien t intake between obese 

and normal weight subjects mi ght occur . 

If this study was performed again , the investigator 

would suggest one rev ision be made in the procedure. Tray 

remains should be weighed rath er t han visually appraised 

to determine actual intake. This was not possible in the 

42 
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food service system used, but would hav e provided a more 

accurate estimation of the subjects' food intake. 

With that revision, the investigation conducted on 

different dietary survey methods would prov e worthwhile. 

Information extracted from such studies might lead to more 

accurate methods of collecting dietary information. 



APPENDIXES 
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APPENDIX A 

Informed Consent Form 

Ny name is Sydney Morrow. I am a graduate student 
studying human nutrition at Texas WoiT.an's University . For 
the next few weeks, I am asking approximately 100 pat ients 
to participate in a study on dietary recording. 

This study involves keeping a record of ev erything you 
eat and drink for the next three days . Prior to the onset 
of the study, I will take a measurment of your height and 
weight. You will be given written instructions on the 
method for completing the 3-day food record a nd the forms on 
which to record your dietary intake. The actual recordin g 
will take approximately 15 minutes per day. At the end of 
the three days, I will collect your recording forms. 

Obtaining dietary information is basic to our under
standing of an individual's nutritional status. It is the 
purpose of this study to determine the usefulness of 3-day 
food records in collecting information about a person's 
diet. This data will help dietitia ns a n d physicians select 
the best method for learning about their patients ' diets. 

This study poses no risk or d i scomforts to your health. 
All subjects will be identi f ied by n umbers. No names will 
be used when collecting or analyzing data. This ass ures you 
that all information about age, weight , height or dietary 
intake will remain confidential. By signing this consent 
form, you are giving me permission t o study your dietary 
intake in relation to others like you in this project . I 
will be happy to answer an y questions you might have about 
this study . 

Your participation is appreciated, 

Sydney R. Harrow 

I agree to participate in this research project and 
allow Sydney Harrow to study my dietary intake . I unde r 
stand that all information will be kept confidential and 
will be used for this study on ly . y name will not be 
associated with any data. I understand that I may withdraw 
my consent a t any time. 
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APPENDIX B 

Instructions for Keeping the 3-day Food Rec ord 

Keeping a daily record of what you eat is rea lly not 

too time consuming. It may even prove to be a pleasant and 

interesting diversion for you during your hospital stay. 

This record involves writing down everything you eat or drink 

during the day . 

Attached to this instruction sheet is the form on which 

you will record your dietary intake. As yo u can see, it is 

divided into three columns. The fi rst column is heade d 

"Food/Drink Item". Here , write down the food you ate . For 

example, if you ate beets for lunch , the word "beets" would 

go in this column. The second column is headed "Amount" . 

Here, write down how much of the portion you ate. " None , 

\, 3:2, and all" are good words to use when reporting how 

much of the portion you consumed . The last column is headed 

"Meal / Snack". Simply place a "M" or "S" in this column to 

indicate if the food was eaten as pa rt of a meal or as a 

snack. 

If you can work thi s into yo ur routine, it would be best 

for my study if you record your intake as soon after eating 

as possible. Begin recording your intake tomorrow. Write 

down everything you eat or drink fo r the following two 

consecutive days. At the end of the thir d day I will return 

to collect your records . Thank you for agreeing to partici

pate in this study. 
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Food/Drink Item Amount Meal / Snack 



Nutr i en t 

Day ' ... 
Breakfast 

Ca l orie 
Pro te i n (gm) 
Vi t . A (IU) 
Vi t . c (mg) 
Th i a . (mg) 
I r on (mg) 
Ca1cium(mg) 
Fa t (gm) 
CHO (gm) 

Day 1 
Lunch 

c:a::: ,... :.f.'! 
?r'Jt:e ~~·ct 
~Jj_ ta.-..n.i.n A 
Vitamin c 
Thiamine 
I rrm 
Calc::lum 
Fat 
CHO 

Day 1 
Dinner 

Calod.e 
Protei.n 
Vit awin A 
Vi ta.rr:i n c 
Th iami ne 
I ron 
Calcium 
Fa t 
Cho 

;, p(. OS 
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APPENDIX C 

Su~.ary Table of Mean Intake s and Analysis of Variance 
F- ratios for Cbese and t\ormal \{eight Subj ects 

Mean He an ~lean t:ean Group Trial 
Normal Norma l Ob e se Obes e F- r atio F-ratio 
Actual RectJrd Actual Record 

494 399 489 56 7 . 04 6 . 77* 
:!.6 17 18 16 . 01 . 57 

106 2 835 1133 1138 . 23 . 75 
29 36 50 50 l. 31 . 37 
. 32 .33 . 48 . 42 . 82 . 36 

2 . 81 2.99 3.43 3.36 . 24 . 01 
252 234 236 257 . 00 . 00 

24 21 23 22 . 01 l. 23 
54 38 51 47 . 06 9 . 94* 

735 63 1 766 617 . 00 4 . 05* 
23 24 26 24 . 33 .12 

3223 2730 4123 4925 l . ~g .oa 
89 31 55 39 6 . 62* J . 74 
.46 3C· . , . 54 . 34 .00 3 . 53 

4.1 3 . 7 4 .5 3 . 7 .03 2 . 47 
191 226 183 229 .00 2 . 48 

30 ~ < 35 22 .03 5 . 35* -J 

99 9Z 96 s:. . 1£ t. 17 

697 675 734 622 . 00 1 . 1 
32 31 31 25 . 32 2.29 

3988 4831 6059 4767 . U . 76 
35 103 30 28 . 60 . 83 
.33 .39 .33 . 29 . 37 . 09 

4. 5 5 .4 5 .0 3 . 7 . 24 . 22 
208 204 238 215 . 42 l. 18 

17 20 18 19 . 13 2 . 9 
79 31 83 75 .OJ .06 

Interaction 
F- ratio 

l. 66 
. OJ 
. 82 
. 33 
.4 1 
. 05 

l. 1G 
. 64 

3 . 59 

1 .09 
. :. 7 

t.D 
. 36 
.7 i. 
. 26 
.OJ 

l. 16 
. 12 

. 5 : 

.88 
4 .1\il* 
1 . 16 
l. 7 

.09* 

.88 

.6 9 

. 20 



Nut:ri.en t 

Day 2 
Breakfa.~ t 

Calorie 
Protei n 
Vi t amin A 
Vi tamin c 
Thiamine 
I r on 
Calcium 
Fat 
CHO 

Day 2 
Lunch 

Calorie 
Pro tein 
Vitamin A 
Vitamin c 
Thiamine 
Iron 
Calcium 
Fat 
CHO 

Day 2 
Dinner 

Calorie 
Prote in 
Vitamin A 
Vitamin c 
Thiamine 
Iron 
Calcium 
Fat 
CHO 

*p <. . 05 
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Summarv Tab l;} " t" Mecm -. n :~ akes and Anal,·sis of Variance 
F'-ra t i os f..J1: Cbese and Normal \Ieight Subjects 

1-!ean Mean Mean 11ean Gr oup Trial 
Normal Norma l Obese Obese F-ratio F- r atio 
Ac tua l Record Actual Recor d 

619 484 577 550 . 03 6 . 71* 
21 18 20 25 . 39 . 50 

1382 1219 1259 1068 . 33 2 . 36 
72 73 59 50 l. 53 . 14 
. 57 . 55 . 39 . 41 2.28 .00 

4 . 0 2.8 3 . 3 3 . 6 . 00 l. 28 
288 259 266 273 .02 . 05 

31 22 33 26 . 26 5 . 05* 
72 57 77 62 . 31 10 . 04* 

777 688 831 646 . 00 7 . 71* 
25 24 30 26 . 52 . 96 

4825 4244 4681 6052 . 28 . 16 
71 68 60 48 l. 26 . 97 
. 37 . 37 . 51 . 39 . 86 . 52 

3 . 7 5 . 1 3. 7 3 . 9 . 86 . 52 
166 198 226 246 . 06 . 62 

33 27 39 37 . 65 l. 27 
99 92 110 77 .03 8 . 49* 

682 604 565 540 . 33 l. 53 
34 34 23 23 3 . 30 .03 

2263 1665 2375 2343 . 16 . 56 
39 33 31 28 .28 l. 07 
.28 .31 . 34 . 29 .06 . 05 

2.8 3.1 3 . 4 2 . 9 . 06 . 05 
154 158 145 181 . 02 . 88 

29 24 22 26 . 11 . 00 
76 66 67 62 . 13 2 . 35 

• 

Inte raction 
F-ratio 

2 . 96 
2.32 

. 02 

.29 

. ll 
4 . 59* 

. 29 

. 05 

.01 

. 97 

.25 

.97 

. 33 

. 67 

. 67 

. 03 

. 46 
3 . 29 

0 
. 00 
. 45 
. 19 

3 
.43 
. 59 

2 . 67 
9 
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Summary Table of Mean Intakes and Anal ysis of Variance 
F-raties for Obese and Normal Weight Sub j ects 

Mean Mean Mean Mean Group Trial Interac tion 
Nutrient Normal Normal Obese Obese F-rat io F-ratio F-ra tio 

Actual Record Actual Record 

Day 3 
Breakfast 

Calorie 564 476 540 412 . 20 10 . 99* . 37 
Protein 19 18 17 16 . 31 . 81 . 03 
Vitamin A 1249 1007 1368 1053 . 02 4 . 53* . 00 
Vitamin c 56 59 49 33 .93 . 64 l. 13 
Thiamine . 58 . 43 . 49 . 33 . 44 7.07* .02 
Iron 3 .2 2.5 3 . 5 2 .9 . 28 6 . 69* . 00 
Calcium 289 259 322 229 .59 . 00 2 . 71 
Fat 28 25 21 18 . 36 6 . 25* . 00 
CHO 67 54 66 47 . 01 14 . 49* 2 . 10 

Day 3 
Lunch 

Calorie 592 554 691 564 .09 l. 20 .36 
Protein 20 20 27 25 . 71 . 27 . 27 
Vi tamin A 2116 3335 4016 38 75 . 58 . 85 1 . 36 
Vi t amin c 37 34 49 32 . 17 2 . 68 l. 19 
Thiamine .40 . 36 . 50 . 48 . 36 .24 .03 
Iron 3.4 2 . 9 4 .3 4.1 .92 . 37 . 13 
Ca lcium 93 115 194 157 2 . 06 . 12 . 91 
Fat 28 23 27 23 .00 l. 79 . 00 
CHO 73 66 93 64 . 17 3.04 . 97 

Day 3 
Dinner 

Calorie 661 576 420 539 2 . 65 2 . 62 .07 
Protein 31 28 24 21 l. ll l . 85 . 02 
Vi t amin A 3192 3165 6728 4963 l . 60 2 . 30 2 . 16 
Vitamin c 43 28 31 29 . 24 2 . 90 1. 9 2 
Thiamine .32 . 30 .2 5 . 27 . 28 . 00 . 33 
Iron 5 . 2 3 . 7 4 . 2 4 . 1 .08 l . 95 l . 34 
Calcium 220 166 145 113 l. 25 6 . 84* . 65 
Fat 29 21 17 17 l. 29 l . 29 1 . 33 
CHO 78 50 70 36 2 . 97 2. 74 . 16 

*p< . 05 



APPENDIX D 

Tables of Means, F-ratios and P Values for 

Actual and Recorded Intakes of all Nutrients 



51 

Table 1 

Means, F-ratio and P values for Actual and Rec orded I ntake s 
for Calories 

Calories Mean Intake Mean Intake F-ratio p 
Actual Recorded - -.- . 

Day 1 
Break. a 492 424 6 . 77* .017 
Lunch b 759 651 4.05* . 055 
Dinnerc 714 651 1.14 . 296 

Day 2 
Break,d 600 513 6. 71 '"" .015 
Lunch c 803 668 7. 71** . 010 
Dinnere 627 574 1.5 3 . 22 6 

Day 3 
Break.d 553 445 10.99** .002 
Lunch f 640 559 1. 20 . 284 
Dinnerc 553 479 2. 62 . 11 7 

an 23 

bn = 28 

cn = 29 

dn = 31 

en = 32 

fn = 27 

.... .OS " P 

... ki'( 
.01 .E. 
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Table 2 

Means, F-ratio and P values for Actual and Recorded Intakes 
for Fat 

Fat Mean Intake Mean Intake F-ratio p 
Actual (gm) Recorded (gm) 

Day 1 
a 24 22 1. 23 .279 Break.b 

Lunch 33 24 5. 35* .029 
Dinner c 31 26 2.79 .106 

Day 2 d 
Break 31 24 5. 05'"' .032 
Lunch c 36 32 1.27 . 270 
Dinner e 25 25 .00 .970 

Day 3 d 
Break.f 26 20 6. 2 5 7~ . 018 
Lunch 28 23 1. 79 . 193 
Dinner c 24 19 1. 29 . 266 

a 23 n = 

b 28 n = 

c = 29 n 

d 31 n = 

e 32 n = 

f = 27 n 

* E. .05 
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Table 3 

Means, F-ratios and P values for Actual and Recorded Intakes 
for Carbohydrate 

Carbohy- Mean Intake Mean Intake 
F-ratio p 

drate Actual (gm) Recorded (gm) 
Day 1 

a 53 42 9.94)'o~ .005 Break0 
Lunch 98 88 1 .17 .289 
Dinnerc 80 78 0.06 .814 

Day 2 d 
Break. 74 59 10.04** .003 
Lunchc 105 84 .. 8. 49)'d~ .007 
Dinnere 72 64 2.35 .136 

Day 3 d 
64 51 14.49** .001 Break£ 

Lunch 83 65 3 .04 .094 
Dinnerc 66 56 2.74 .111 

an = 23 

bn = 28 

en = 29 

dn = 31 

en = 32 

fn = 27 

;'n'( . 01 E. 
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Table 4 

Means, F-ratios and P Values for Actual and Recorded Intakes 
for Protein 

Mean Intake Mean Intake F-ratio p Protein Actual (gm) Recorded (gm) 
Day 1 

Break. a 17 16 0.57 .459 
Lunch b 25 24 .12 .732 
Dinnerc 32 28 2.29 . 142 

Day 2 
Break d 21 21 .50 . 833 
Lunchc 28 25 .96 . 336 
Dinnere 29 29 .03 . 872 

Day 3 
Break? 18 17 . 81 . 377 
Lunchf 23 22 .27 .611 
Dinnerc 

- I 
28 25 1.85 . 185 

n - 23 

b 28 n = 

c 29 n = 

d n = 31 

e n = 32 

f n = 27 
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Table 5 

Means, F-ratio and P values for Actual and Recorded Intake 
for Vitamin A 

Vitamin Mean Intake Mean Intake 
A Actual (I. U.) Recorded (I.U.) F-ratio p 

Day 1 
Break. a 1093 967 .75 . 396 
Lunchb 3641 3749 .08 .785 
Dinnerc 4916 4830 .76 .697 

Day 2 
Break.d 1372 1151 2 . 36 .1 35 
Lunchc 4756 5117 .1 6 .693 
Dinnere 2316 1983 .56 .459 

Day 3 
Break~ 1278 1030 4.53* .042 
Lunchf 3031 3595 .85 . 365 
Dinnerc 4777 3971 1.85 .141 

a 23 n = 

b = 28 n 

c 29 n = 

d 31 n = 

e 32 n = 

fn = 27 

-k 
.05 .E. 
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Table 6 

Means, F-ratio and P values for Actual and Recorded Intakes 
for Vitamin C 

Vitamin Mean Intake Mean Intake F-ratio p 
c Actual (mg) Recorded (mg) 

Day 1 
Break. a 38 42 .37 .549 
Lunchb 73 61 3.74 .064 
Dinnerc 41 57 .83 .371 

Day 2 
Break.d 66 63 .14 .714 
Lunchc 66 59 .97 .333 
Dinnere 36 31 1. 07 .309 

Day 3 
Break. d 53 46 . 64 .430 
Lunch f 43 33 2. 62 .118 
Dinnerc 37 28 2.90 .100 

n 
an = 23 

bn = 28 

en = 29 

dn = 31 

en = 32 

fn = 27 
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Table 7 

Means, F-ratio and P values for Actual and Recorded Intakes 
for Thiamine 

Thiamine Mean Intake Mean Intake F-ratio p 
Actual (mg) Recorded (mg) 

Day 1 
a .390 .367 .36 .552 Break.b 

Lunch .483 .367 3 ·.53 .072 
Dinnerc . 329 .345 .09 .768 

Day 2 d 
Break. .488 .484 .00 .978 
Lunch c .437 .484 .52 .479 
Dinner e .309 . 2 97 .OS .817 

Day 3 d 
.530 .378 7.04* .013 Break.£ 

Lunch .446 .414 .24 .630 
Dinnerc .284 .283 .00 .974 

a 23 n = 

b 28 n = 

c n = 29 

d n = 31 

e 32 n = 

fn = 27 
~J( 

• OS £ 
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Table 8 

Means, F-ratio and P value for Actual and Recorded Intakes 
for Iron 

Iron Mean Intake Mean Intake F-ratio p 
Actual (mg) Recorded (mg) 

Day 1 
Break, a 3.1 3.2 .01 . 
Lunch b 4.3 3.7 2 .47 .128 
Dinnerc 4.7 4.6 ,22 . 645 

Day 2 
Break.d 3.7 3.2 1.28 . 268 
Lunch c 4.3 3.8 .52 .479 
Dinnere 3.1 2.9 .05 .819 

Day 3 
Break,d 3.3 2.7 6.69* .015 
Lunch f 3.8 3.5 .37 .551 
Dinnerc 4.7 3.8 1. 95 .174 

~ = 23 

bn = 28 

cn = 29 

~ = 31 

en = 32 

fn = 27 

* . 05 E. 
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Table 9 

Means, F-ratio and P values for Actual and Recorded Intakes 
for Ca lei urn 

Calcium Mean Intake Mean Intake 
F-ratio I p 

~c tua 1 . (rng) Recorded (rng) 
Day 1 

Break. a 245 244 .00 .924 
Lunch b 188 227 2.48 .128 
Dinnerc 238 214 1.18 .286 

Day 2 
Break d 278 253 
Lunch c 205 221 .62 .440 
Dinnere 150 169 .88 .357 

Day 3 
Break d 274 27 7 .00 .954 
Lunch f 142 135 . 12 . 729 
Dinnerc 184 142 6. 84)\' . 014 

an = 23 

bn = 28 

en = 29 

dn = 31 

en = 32 

fn = 27 

"'k .OS £ 



APPENDIX E 

Figures of Mean Nutrient Intakes for the Lunch of Day Two, 

Actual and Recorded Values by Obese and Normal Weight Subjects 
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850-

825 

800 

775 
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675 

650 

625 

600 

61 

\ 
\ 
\ 

Actual 
Intake 

\ -Normal 
--Obese 

' 

Recorded 
Intake 

weight 

Figure l . Mean caloric intake for lunch of Day 2, actual 
and recorded values by obe s e and norma l wei ght 
subjects 



Fat (gm) 
43 

~1. 

39 

37 

35 

33 

31 

29 

2~ ' . 

25 

23 

I 

62 

-----

Actual 
Intake 

- -Normal weight 
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"" 
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Figure 2. Mean fat intake for lunch o f Day 2 , ac t ual 
and recorded values b y obese and n o r ma l weight 
subjects. 
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Carbohydrate 
(gm) 115 

110 \ 

105 \ 
\ -Normal weight 

100 \ --Obese 
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90 
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\ 
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70 

65 

Actual Recorded 
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Figure 3. Mean carbohydrate intake for lunch Day 2, 
actual and recorded values by obese and normal 
weight subjects. 
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Figure 4. Mean protein intake f or lunch of Da y 2, actual 
and recorded values b y obese and normal weigh t 
subjects 
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Figure 5. Mean Vitamin A intake for lunch of Da y 2, actual 
and recorded values by obese and normal weight 
subjects. 
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Figure 6. Mean Vitamin C intake for lunch of Day 2, actual 
and recorded values by obese and normal weight 
subjects. 
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Figure 7. Mean thiamine intakes for lunch of Day 2, actual 
and recorded values b y obese and normal weight 

subjects. 
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Figure 8. Mean iron intakes for lunch of Day 2, actual 
and recorded values by obese and normal weight 
subjects. 
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Figure 9. Mean calcium intake for lunc h of Day 2 , ac t ua l 
and r e c orded va l ues b y obes e and n o r mal we i gh t 
subjects. 
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