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ABSTRACT

Thirty-eight adult males, 25 to 35 years and employed in a local
insurance company, participated in a study designed to test the relation-
ships between nutrition knowledge, dietary practiccs, and cther attribute
variables. Extensive work was done on the development and validation of
the nutrition knowledge test. The research instruments included a 30-
item multiple-choice nutrition knowledge test, a three-day food record,

a 23-item forced-choice test to measure internal-external locus of per-
sonality control, and a 13-item biographical and food habit questionnaire.
The nutrition knowledge score was based on a 20-item version of the test
(KR20 = 0.69) and the dietary practice score was based on the intake of

9 nutrients and two levels of energy and in relation to the Canadian
Dietary Standard (revised 1975). The level of nutrition knowledge of the
group was low, The mean score on the nutrition test was 38 percent. Mis-
conceptlons about balanced food selection existed and there was a 1low
level of knowledge in the ares of food composition and nutrient sources
and weight control. In the areazof cardiovascular health, the group a.-

¢ mred more correcily aboul vegeteble oils and good health than ubout hydro-
genated forms of these oils. As a group, the 1ntﬂke of nutrients and en-
ergy generally met or exceeded the recommended Canadian levels and the
distribution of kilocalories in the diet was close to the recommended pro-
portions. At least one-third of the nutrients were consumed away from
home. The majority of the adult males were classified as internally-con-
trolled, most of the subjects consulted newspapers or magazines for their
nutrltlon information and shared the responsibilities for meal planning
and/or preparation with someone else. Nutrition knowledge was signifi-
cantly and negatively related to dietary practices (p‘<O 043) and there
was a significant difference QJ(()CNB)betwcep t he riutrition knowledge
scores of the sole planner and/or preparer of meals on a regular basis
and the sole planner on an occasional basis,
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I. INTRCDUCTION

Extensive research has been devoted to discovering what factors
influence food habits and why food habits are difficult to change. The
difficulty of this task is apparent if one considers the powerful

social and cultural dimensions of food as described by Todhunter (1973):

Food is prestige, status and wealth -- a
mark of what one can afford te buy...It is

a means of communication and interpersonal
relations, such as an 'apple for the teacher,'
or an expression of hospitality, friendship,
affection, neighborliness, comfort and sym-
pathy in time of sadness or disaster. It
symbolizes strength, athleticism, health and
success. It is a2 means of pleasure and self-
gratification and a relief from stress. It is
feasts, ceremony, rituals, special days and
nostalgia for home, family and the 'good old
days.' It is an expression of individuality
and sophistication, a means of self-expression
and a way of revolt. Most of all, it is tra-
dition, custom and security.

Thus the same author writes, it is "...easier to talk about man's food
habits today and how they originated than it is to understand the com-
plex interacting physical, economic, political, social and psychological,
emotional and technological factors that have produced them and that
permit or prevent change'" (Todhunter, 1973).

Efforts to uncover the cultural, social, personal and situation-
al Tactors that influence food choices have proceeded from descriptive
papers in the 1940's to the 1960's (Mead, 1943; Eppright, 1947;
Pumpian-}indlin, 1954; lee, 1957; Moore, 1957; Fathausr, 1960) to more

recent research with or without the statistical correlation of isolated



demographic factors and/or attitudes and values to dietary quality
(Wilhelmy et al., 1950; Boek, 1956; Fox et al,, 197C; Steelman, 1976;
AuCoin et al., 1972; Coughenour, 1972; Walter, 1973; Suter and
Barbour, 1975; Cosper and Wakefield, 1975; Hertzler and Owen, 1976;
Schafer, 1978). Finally, the complex interactions of both external and
internal influences on food habits have been recognized and various
hypothetical models have been constructed in recent years (Sims and
Morris, 1974; Caliendo and Sanjur, 1978; Krondl and Lau, 1978) in
attempts to explain the reasons underlying food behaviors so that nu-
trition education endeavors would be more profitable. Statistical
analyses applied to segments of the model have been undertaken in order
to strengthen the predictive nature of the models.

Nutrition knowledge, an internal influence on focd habits, plays
a part in the hypothetical models described by Krondl and Lau (1978)
and in the path model constructed by Caliendo and Sanjur (1978). Earlier
than this, however, the importance of nutrition knowledge had been recog-
nized, and several studies had been conducted to assess the level of
nutrition knowledge of different groups. The application of research of
this type to the understanding of food habits is evident when nutrition
knowledge has been correlated with dietary practices. This corresponds
to the general viewpoint held that nutrition information is useful only
to the extent that it is applied.

A more rigorous approach to interpreting the relationship
between knowledge and food practices involves an evaluation of the meth-
ods to assess these variables, in particular, nutrition knowledge. Con-
fidence in the outcomes of the research follows from using instruments

that yield reasonably valid and reliable results., Nutrition knowledge

o]



has been measured in the literature in various ways and it is only
recently that emphasis has been placed on the research methodology.
Similarly, in the following review, the methedology used to assess

nutrition knowledge, an internal influence on food habits, will be

emphasized.
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II. REVIEW COF LITERATURE

A. DEVELOPMENT AND VALIDATION OF TESTS

In any research project in which data are collected, not only
the adequacy of the research design, but also the quality of the
measurement procedures must be considered in order to have a research
project of recognizable guality. Few instruments employed in the social
sciences meet all the criteria of an ideal measuring instrument:
relevance, reliability, validity, and sensitivity (Selltiz et al.,
1976). A variety of factors, some relatively stable, some transitory,
affect the scores obtained on any measuring instrument. These fac-
tors contribute to either constant (systematic or biasing) errors
or random (variable) errors, Two stable characteristics of individuals
which are of immediate concern to researchers are: the tendency
to give a favorabie picture of oneself (social desirability influence)
and the tendency to agree or disagree with statements regardless of their
context (acquiescent response set). Nevertheless it is possible to
increase the validity and reliability of a test instrument by re-
ducing the errors of measurement.

A test administered with the purpose of obtaining an assessment
of an individual's nutrition knowledge is subject to errors which can
be reduced to a minimum if specific procedures are used. The assessment
of validity and reliability become important in this instance. Validity,

that 1is, the accuracy with which an instrument measures what it is



supposed to measure can be investigated by either a practical or prag-
matic approach or indirectly by construct validation procedures. In the
former case, validity is Jjudged in terms of accuracy of predictions of
the criterion based on the test results. For example, a scholastic
achievement test may be validated by comparing scores on the test with
grade point averagés (GPA's), the criterion. If there is no correlation,
the test may not be valid in predicting GPA's. Tt should also be con-
sidered that validity pertains to the results of a test, is a matter of
degree —- not all or none, and is specific to some particular use and
group (Gronlund, 1976). In addition, "...validity depends on the pur-
pose for which a test is used, the group with which it is used, and

the skill with which it is used; and test validity may deteriorate as
the test is used repeatedly® (Ebel, 1965).

Next to validity, reliability is the most important character-
istic of evaluation results (Gronlund, 1976). Thus, in order to be
valid, a test must be reliable, that is, a test must be consistent in
whatever it measures. It has been stated that "reliability is a
necessary, but not a sufficient condition for validity" (Kerlinger,
1973; Gronlund, 1976). A detailed explanation of how to estimate, in-
terpret, and improve test reliability is provided by Ebel (1965). Sim-
ilar to the discussion of wvalidity, the properties of reliability
should not be overlooked. Reliability refers to the results obtained;
test scores are not reliable in general, rather they are reliable or
generalizable over different periods of time, over different samples of
questions, over different raters etc.; is necessary but not sufficient;

and reliability is primarily statistical in nature (Gronlund, 1976).
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An explanation of some of the research terminology is im-
portant for the interpretation of nutrition knowledge studies. "Vali-
dation' refers to the total process of determining the validity and
the reliability of test instruments, since reliability goes "hand-in-
hand" with validity. Content validity is described as '"the represent-
ativeness or sampling adequacy of the content--the substance, the
matter, the topics--of a measuring instrument" (Kerlinger, 1973).
Content validity differs from "face validity" in that the former re-
quires subject matter expertise, while the latter refers to the appear-
ance of the test to the layman (Martuza, 1977). "4 test that appears
to be a relevant measure based on superficial examination is said to
have face validity" (Gronlund, 1976). The assessment of content val-
idity is generally a subjective process, but requires individuals
knowledgeable in the subject matter.

Construct validation is the next step in validation. Kerlinger
(1973) places his greatest emphasis on construct validity since "it is
probably the most important form of validity from the scientific
research point of view." Construct validation concerns the "extent to
which test performance can be interpreted in terms of certain psychol-
ogical constructs” (Gronlund, 1976). According to Gronlund (1976)
there is no adequate single method of establishing construct validity.
It is simply a matter of accumulating evidence from many different
sources. In the "known groups" method, groups of people with "known™
characteristics, for example, nutrition knowledge, would have an in-
strument administered to them following the prediction of the direction
of differences (Kerlinger, 1973; Martuza, 1977). Gronlund (1976) has

outlined the process of construct validation. First of all, the constructs



presumed to account for test performance should be identified. Secondly,
hypotheses regarding test performance from the theory underlying the
construct should be set up. Finally, the hypotheses are tested by
logical and empirical means and then each hypothesis is tested with
each test score. Another method of assessing construct validity which
‘is linked to reliability programs is the use of the corrected item—
total correlation. In this method, each test item is correlated with
the total test score; however, one major difference in this approach

is that the total score is assumed to be valid. Then the extent that an
item measures the same thing as the total score does, to that extent
the item is valid (Kerlinger, 1973).

Coinciding with validity is the necessary, but not sufficient
condition of reliability. Test reliability has been operationally de-
fined as the coefficient of correlation between scores on two equiv-
alent forms of a test for a specified group of examiners or subjects
(Ebel, 1965). The higher the coefficient, the more consistently the
test measures what it is supposed to measure, Formula approaches to
the assessment of test reliability have been employed to overcome
some of the limitations involving test-retest methods or methods re-
quiring the construction of equivalent forms of the test. The Kuder-
Richardson formulae provide estimates of the reliability of a single
test from a single administration and are employed when single unit
weight-rights only scoring is used (Kuder and Richardson, 1937). These
are measures of internal consistency, assuming that all items in the
test are homogeneous. Information on the difficulty (proportion of
correct response) of each item in the test, the variability of the

test scores, and the numbers of items in the test are required for this



analysis.

A sophisticated approach to improving test quality is through
a six step systematic process of item analysis described by Ebel (1965)
and others (Gronlund, 1976; Martuza, 1977). Item analysis is the
analysis of subject response to objective test items to yield the two
indices of discrimination and difficulty. The index of discrimination
is based on the difference between the upper and lower 27 percent of
the test group in proportion of correct response and is biased in
favor of items of middle difficulty. The index of difficulty expresses
the percent of correct responses so that the higher the numerical value
of this index, the easier the item. Higher reliability of the test
scores occurs when items are concentrated near the midpoint of diffi-
culty. Following item analysis, the next step in constructing a test
that yields reliable results is the selection of the best (ie. most
discriminating) items for the improved version of the test. According
to Ebel (1965), a test containing higher discrimination indices, that
is, 0.40 and over is more reliable than a similar test composed of items
with lower discrimination indices. Martuza (1977) indicated that the
prevailing practice in norm-referenced test construction is to attempt
to have items in the 0.30 - 0.70 range. However, on the practical side
he stated that there are reasons for including items which are weak
discriminators. In addition, Gronlund (1976) also considers the prac-
tical viewpoint in s;ying that "the tentative nature of item analysis
should discourage us from making fine distinctions on the basis of in-
dices of difficulty and discriminating power." Preferably items with
low indices can be revised to improve their discrimination indices and

subsequently be re-analyzed by item analysis.



B. NUTRITION KNOWLEDGE STUDIES

Enowledge of nutrition has been measured, according to the 1it-
erature, to meet either one or all of fhree major research objectives.
First of all, the level of awareness of the subject matter by several
different groups has been examined. Also considered have been food
fallacies or misconceptions about foods and nutrition. The assessment
of nutrition knowledge in these cases has assisted in the design of
effective nutrition education programs. Secondly, nutrition knowledge
has been measured in studies termed ex post facto research (Kerlinger,
1973) in which the relationships between nutrition knowledge and other
attribute variables such as attitudes, personality, and dietary prac-
tices have been investigated. As indicated earlier, these studies
usually formed the basis for discussions on factors influencing food
habits. Finally, nutrition knowledge has been measured in true exper-
imental research designs employing the pre-post test pattern as an indi-
cation of change following nutrition education programs.

Studies assessing nutiition knowledge alone or with demographic
characteristics such as age, occupation, and education and those in-
vestigating the relationships between nutrition knowledge, dietary
practices and other attribute variables in ex post facto research de-
signs will be considered in the following review of literature. Em-
phasis will be placed on the validity and reliability of the instruments

designed to measure nutrition knowledge.

C. THE ASSESSMENT OF NUTRITION KNOWLEDGE AND BELIEFS

Traditionally females have been more involved than males in the

buying of food and the preparation of meals. For this major reason



studies have been conducted on the nutrition knowledge of homemakers
under the assumption that those homemakers with better nutrition
knowledge would plan more nutritious meals. The first studies used
open-ended questioning approaches and had limited content of subject
matter, while later surveys have employed more sophisticated test in-~
struments and validation procedures,

One of the earliest surveys of nutrition knowledge was under-
taken by Young et al.(1956a). Nutrition knowledge of 645 homemakers in
Rochester and Syracuse, New York,was assessed by responses to open—
ended questions which were related to foods to be included in the daily
menu, the definition of a "balancedi meal, and the meaning of the "basic
7", for example. A general assessmcnt of knowledge was based on the
number of food groups for which the comemaker could give a nutritional-
ly correct reason for including in tﬁe family's meals. Nineteen to
thirty percent of the homemakers had minimal knowledge (ie. gave cor-
rect responses for 3 or more food groups), while one-third to one—half
displayed no evidence of nutrition knowledge (ie. gave no reasons or
erroneous ones). Only one quarter could provide a nutritionally mean-
ingful and adequate definition of a balanced diet. To summarize, the
younger, better educated, and higher income homemakers had the greatest
knowledge. Formal education seemed the most important single factor
related to nutrition knowledge. No statistical analyses were conducted
on the results or test instruments.

In 1963, Brown et al. (1963) investigated the nutrition know-
ledge of 81 British housewives by a questionnaire survey in which the
respondents were required to suggest two foods which were good sources

of the five nutrients: protein, iron, carbohydrate, calcium, and

10



vitamin C. In addition, they were asked to respond "true" or "false"
to 11 sayings on food misconceptions., Acknowledging the limited tech-
niques for assessing knowledge, the authors concluded that, in general,
whether their knowledge of nutrition was right or wrong, it had little
bearing on the actual choice of foods purchased and consumed.

The nutrition knowledge of 238 mothers of 2064 junior high
children in Vermont was tested in a study by Morse et al. (1967) using
the Kilander Information Test comprising 33 multiple-choice guestions
covering a wide range of practical information on nutrition and diet.
Few details of this test were disclosed except that it had been re-
vised in 1946 and 1957. Knowledge was later related to their education,
occupation, and the nutritional status of their children. Those mothers
with higher education had higher test scores.

Following this early emphasis on the nutrition knowledge of the
homemaker, the importance of assessing the knowledge of other groups
has been recognized. Certain individuals, especially those in teaching
and health-related professions hold positions whereby the dissemination
of nutrition information, whether correct or incorrect is inevitable.
Therefore, the nutrition knowledge of nurses, medical students and
physicians, physical education majors, and elementary school teachers
has been investigated in later research.

A 67 true or false item test including 4 categories of knowledge
and deemed appropriate for nurses to know about was used by Harrison
et al. (1969). It was pretested on nurses and two control groups; one
having no connection with nutrition or medicine, the other consisting

of graduate students in nutrition in order to check the ambiguity of
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the items and whether or not the test discriminated between the two
control groups. Although not stated directly, the procedure resembled
methods used in construct validation.

Phillips (1971) reported on a study concerned with the develop-
ment of a nutrition knowledge test for 254 second year medical students
of four New England medical schools. The multiple-choice test focusing
on the practical application of normal and therapeutic nutrition was
tested for content validity by a panel of experts, pretested on a group
of third year students, subjected to item analyses, and revised and re-
evaluated by experts. The Kuder-Richardson reliability coefficient
was determined to be 0.65. Therefore, more effort was made to develop
the test instrument.

The 39 multiple-choice item nutrition test administered to a
self-selected group of practising physicians and medical students in a
study by Podell et al. (1975) had been revised and validated prior to
its use. No details as to how this was done were provided. This test
was, however, pillot tested for clarity and clinical relevance. No
reliability coefficients were reported either for this study or for the
one conducted by Cho and Fryer (1974) to determine the knowledge and
source of information of 138 physical education majors and a group of
81 students completing a basic nutrition course for non-majors at
Kansas State University. In the latter study no details of the test
construction were provided. Construct validation would have helped to
explain the low scores of the group completing the basic nutrition
course. "...it was surprising that the scores were not higher for the
BN (basic nutrition) group since most of this material had been covered

in their basic nutrition course" (Cho and Fryer, 1974). The test, itself,
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may not have been a valid indicator of knowledge.

Seven questions were selected from a larger questionnaire by
Dugdale et al. (1979) in order to test the levels and accuracy of the
nutritional knowledge of 33 medical practitioners, 63 medical students,
25 student nurses, and 39 theology students. Although these authors em-
phasized the format of the test and whether or not a “don't know!
category was included to eliminate guessing, no information on the val-
idity and the reliability of the instrument was provided. This 1s sur-
prising due to the recent nature of the publication. Regarding the con-
tents of the shorter test, the 7 questions were chosen because they
dealt with currently '"fashionable" nutritional topics which were often
considered by patients.

More recently, the results of a nutrition knowledge test de-
signed to assess the knowledge of preservice and inservice elementary
school teachers have been published (Carver and Lewis, 1979). This
two part test included 24 true-false questions in 7 areas of nutrition
knowledge adapted and modified from McCarthy and Sabry (1973) and true-
false answers related to five short paragraphs. Content and construct
validation procedures were used to assess the validity of the test and
whether or not it discriminated between those already knowledgeable in
nutrition and those who were not. The Kuder-Richardson formula, KR 20,
was applied in ordef,to assess the internal consistency of the true-
false and paragraph sections. Correlation coefficients between scores
of the two parts of the test were determined in order to ascertain wheth-
er each section tested a different level of knowledge. Not only was this
well-designed and validated test used to measure the level of knowledge

of elementary teachers, the authors concluded that it would serve also
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as a M"useful tool in diagnosis of needs for preservice and inservice
teacher-training programs in nutrition."

The nutrition knowledge of other groups besides homemakers and
those relating to teaching and health professions has been investi-
gated in order to determine the necessity of nutrition education pro-
grams. Dwyer et al. (1970) developed a multiple-choice knowledge ques-
tionnaire for a study on the nutrition knowledge and attitudes toward
nutrition of 1338 high school students in Massachusetts, Validation of
the test by both content and construct validation procedures was done.
Ttem analysis was performed on the test in order to maximize reliabil-
ity. Rsliability was determined by re-administering the test to two
groups of adolescent females two weeks after the first testing. This
test-retest method to assess stability over time yielded high Pearson-
ian correlation coefficients of 0.777 and 0.950. Seventy-three junior
and senior high school students from the Tennessee School for the Deaf
and 93 normal hearing students completed a 53 item true-false test
(Garton and Bass, 1974). The details of test construction were not
disclosed and no reliability cocefficients were reported. Similarly no
details of the test length, the validation procedures or the relia-
bility determination were provided in an abstract outlining a mail
survey on college nonvegetarians and vegetarians at San Diego State
University by Lindamood and Gunning (1977). Therefore, the methods
used to develop and validate the test instruments have varied along with
the differences in the target populations.

Coinciding with the interest in assessing the extent of nu-
trition knowledge, the prevalence of misconceptions about food was appar-

ent even in Canada (MacDiarmid, 1957). In 1956, Hueneman (1956) stressed
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the need for strong nutrition education programs to "combat food mis-
information and quackery in the field of nutrition.' Almost twenty
years later McBean and Speckman (1974) presented a review of food fad-
dism and problems arising from adherence to these dietary regimes.
Presently, there is still concern about misinformation about nutrition
(Brown et al., 1978). Some of the studies purporting to measure the
extent of food fallacies are listed below.

Similar to the studies measuring nutrition knowledge, the early
studies on food fallacies have concentrated on the homemaker as the
target population. By a mail questionnaire approach Schulte (1963)
investigated the relationship bhetween general and nutrition education
and belief in selécted food fallacies-of 302 upper-class homemakers
in New York City. Content validity of the 130 fallacies was deter-
mined by a panel of experts and it was stated that the guestionnaire
had been tested in a personal interview and was found reliable and
valid in three studies. No details of the reliability and validity
assessment were outlined in this abstract. The correlation between the
educational attainment and belief in food fallacies was reported as
not being substantial -~ whatever slight relationship existed, it was
more related to general education than nutrition education.

Wilson and Lamb (1968) used a self-administered questionnaire
to determine the relationship between the food beliefs as assessed by
58 true-false items and ecological factors of 119 professiocnal and
civic-minded women. Although food beliefs were clustered under certain

factors according to factor loadings, there was no information regarding

the reliability or even content validity of the test. The largest group

of subjects who accepted false beliefs were college graduates and even



a few misconceptions were held by those educated in home economics
and nutrition.

Comparable to studies on affluent population groups, nutrition-
al misbeliefs were found to exist among a low income urban population
near Washington, D.C. in a study by Cornely et al. (1963). General
knowledge of food was tested by a series of 10 common food fallacies.
No details of validity and reliability were indicated. Based on the
categorization of the data, acceptance of food fallacies was said to
be influenced by personal characteristics such as age, education, and
prior residence.

Wang (1971) investigated more than one socioeconomic group in
a survey which differentiated 97 low and 1050 middle income home-
makers and 259 teenage youths residing in Maryland with respect to
their beliefs in food fallacies. The 40 item Food Knowledge Inventory
included 8 categories of statements regarding facts and fallacies or
misconceptions about food and had been pretested prior to use. No
details regarding the reliability or validity were provided.

More precise methods regarding the development of the test in-
strument have been reported by McCarthy and Sabry (1973) in a study
designed to measure the nutrition misconceptions among 274 first year
students in Guelph, Ontario. The 70 - item true-false guestionnaire
in 10 subject areas had been subjected to extensive content validation
prior to use. Item analyses had been performed and difficulty indices
calculated following a pretest. The KR reliability coefficient for the
study group was 0.59. This was stated as being "an acceptable value for
group evaluation." Cther variables, two indicative of dietary prac-—

tices, were statistically analyzed in relation to the nutrition scores
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attained. Regarding the 28 percent of the sample who reported taking
a vitamin-mineral supplement, there was no correlation between this

characteristic and misconception scores. There was a low significant
correlation (r = 0.21, p« 0.01) between higher misconception scores
and shopping at health food stores. However, the authors stated that
this coefficient was too low to be used to predict further relation-
ships between nutrition knowledge and practices.

Methods to assess the nutrition knowledge and/or beliefs of
various groups have progressed from the less structured open-ended
techniques to the more controlled multiple-~choice or true-false formats,
with or without the attempt to improve the validity or reliability of
the instruments. In addition, therc has been a trend to relate nu-
trition knowledge to age, socioeconomic level, and other demographic
variables besides using nutrition knowledge as a focal point for de-
signing nutrition education programs. The extent of the impact of
nutrition knowledge on food habits has been of interest to those
attempting to understand the many factors which influence one's food
choices., In the next section research concerning the relationship

between nutrition knowledge and dietary practices will be reviewed.

D. THE RELATIONSHIP BETWEEN NUTRITION KNOWLEDGE AND DIETARY PRACTICES

A question that arose in the literature at an early date was,
"Is better knowledge of nutrition associated with better eating
practices?" (Young et al., 1956b). Since that time research on the
relationship between nutrition knowledge and dietary practices has
attempted to answer this query. The early focus has again been on the

homemaker and as time progressed, the methods used to assess knowledge



and dietary practices have become refined.

As previously cited, Young et al. (1956a) studied the nutrition
knowledge of 645 homemakers in Rochester and Syracuse, New York,and in
a later paper (Young et al., 1956b), nutrition knowledge was Com-
pared to nutritional practices. The latter was explored gualitatively
by questions relating to foods served to the family in the previous
2L, hours, whether or not the foods were typical and how they differed,
and the usual beverages drunk by both adults and children at each
meal. Questions on the amounts of certain key foods either purchased
or used in the previous week yielded quantitative data on nutritional
practices. Following a comparison of knowledge with practices of those
with little or no nutrition ‘knowledge and of those with minimal know-
ledge, it was concluded that on a qualitative basis nutritional prac-

tices were considerably better than theoretical knowledge. Those food
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groups which were least well known were also the least used. In addition,

a higher percentage of homemakers with minimal knowledge of nutrition
had adequate feeding practices than those with some or no knowledge.
Almost twenty years after the question posed by Young et al.
(1956b), Emmons and Hayes (1973) assessed the nutrition knowledge of
1,86 mothers of 783 children in Upstate New York by their responses to
the two questions: "What foods or types of foods do you try to include
in your child's diet each day?" and "Why do you feel each of these
foods should be included?" In addition, the children were asked sim-
ilar questions. This method of knowledge assessment differed greatly
from other research of the early 1970's which used the fixed-alter-

native approach. A 24-hour recall of the child's diet was provided by

both the mothers and their children in order to evaluate the nutritional



practices of the children., The nutrition knowledge data of both groups
were compared to the diet of the child as reported by both mother and
child to note any relationship between knowledge and practice. In gen-
eral, and based on the non-statistical analyses of the data, nutrition
practices seemed much better than nutrition knowledge since more moth-
ers served foods from the different food groups than reported the food
groups as being important in their child's diet.

In a study which investigated the relationship between formal
education of 60 mothers in a suburb near Beirut, Lebanon, and their
nutritional knowledge, nutritional practices, and the growth pattern
of their children, Al1-Tsi et al. (1975) attempted to increase the re—
liability of the results by determining the reliability of their 50-item
yes -~ no test instrument. The reliability coefficient of this ﬁest was
high (Spearman-Brown coefficient 0.86), however questions on the con-
struct validity of the:test were left unanswered. Knowledge test scores
were later compared 1o nutritional practices as evaluated by 25 ques~
tions on sources of food, food budgetting, selection and preparation,
and infant feeding. The Pearson correlation coefficient (r = 0.68,
p< 0.001) marked a strong relationship between the two variables, The
majority of all mothers, grouped according to years of formal education,
scored poorly on both the knowledge test and the practice questionnaire.

A recent paper by Phillips et al. (1978) concerned the relation-
ship of food and nutrition knowledge to one specific food-related prac—
tice, the use of presweetened cereals. Thirty upper middle-class mothers
of preschool children in Knoxville, Tennessee were interviewed regarding
their food and nutrition knowledge as determined by a test instrument

which sought information on their perception of their child's preference



for presweetened cereals, the percentage of cereals in the home that
were presweetened, and other demographic variables. No information was
provided on the details of the knowledge test except that it was "de-
signed to measure application of food and nutrition knowledge to food
practices!' The sample was subdivided into two groups to see the effect
of experience with older children on the mother's application of know-
ledge. The significance level was set at the 0.10 level "because the
exploratory nature of this investigation involved finding possible
existing relationships." A low significant negative relationship

(r = -0.35, p<0.10) existed between the mother's food and nutrition
knowledge and percentage of presweetened cereals purchased when there
were children older than the preschool subjects in the family. The
authors concluded that family composition should be considered when
designing nutrition education programs.

In unpublished work exploring the relationship between nutrition
knowledge and dietary practices, Woolcott (1971) studied 129 home-
makers residing in an isolated northern Manitoba mining community. The
interview schedule consisted of 16 multiple-choice items and 9 agree-
disagree statements. Content validity was established by a panel of
nutrition experts; the reliability and construct validity were not
determined. A 24-hour recall and a plan of a one day's menu (also a
reflection of knowledge) were used to study the nutritional practices
of these homemakers, A significant positive relationship (p< 0.05)
existed between knowledge and practice as measured by the dietary re-
call. There was also a non-significant trend for respondents who

scored high on the knowledge test to have high scores on the meal plan.



Woolcott (1971) emphasized the gap between nutrition knowledge and
practice since the homemakers planned better meals than they actually
consumed.

The relationship between the acquisition of nutrition knowledge
and its application in eventual practice has also been examined follow-
ing nutrition education intervention programs designed with the inten-
tion of improving eating practices. A review of the literature regard-
ing this topic will not be considered, however, remarks made by Fruin
and Davison (1978) are appropriate to future analyses of this type of
research. Caution has been expressed by these authors when "change!
is assessed by subtracting pre-test scores from post-test scores. Some
tests are not as carefully prepared as far as reliability is concerned
and are likely to contain considerable measurement error. Therefore,
any change occurring may be due to errors of measurement, rather than
actual changes in behavior. In addition, the length of time following
the intervention method must also be considered when evaluating change
in dietary behavior,

Few studies have investigated nutrition knowledge and dietary
practices alone or with certain demographic variables. Only four have
been mentioned in this review. At the same time and in the early 1970's
emphasis was also being placed on the influence of attitudes on food
habits. Towards the end of the decade, more rigorous methodology was
being employed in exploring the relationships among nutrition knowledge,
attitudes, and dietary practices. Personality variables have also been
included in research of this type. The next section of this review,
therefore, concerns research investigating nutrition knowledge, atti-

tudes or personality, and dietary practices.



E. THE RSLATIONSHIP BETWEEN NUTRITION KNOWLEDGE AND ATTRIBUTE
VARTABLES SUCH AS ATTITUDES AND PERSONALITY

A pioneer study in 1970 by Eppright et al.(1970) on the nutrition
knowledge and attitudes of mothers and the effect on the diets of their
children made the way for studies that started to appear in the liter-
ature five years later regarding nutrition knowledge, attitudes and
dietary practices of various target groups of current interest. Two
thousand mothers of preschool children in 12 North Central States were
surveyed in a study designed to investigate the effect of a number of
variables on the food energy and nutrient intake of preschool children.
Content validity of the true-false nutrition test was established by
a group of nutritionists and apretest on 150 lay people was conducted
prior to the survey. It was reported that the 35 most highly inter-
correlated items were retained, however, no details on the reliability
coefficient were mentioned. Simple linear correlations were computed
between food energy and intake of individual nutrients as determined
from 3-day food records. The nutrition knowledge scores were signif—
icantly related at the one percent level to kilocalories (r = 0.058),
protein (r = 0.077), calcium (r = 0.062), phosphorus (r = 0.082),
riboflavin (r = 0.069), niacin equivalents (r = 0.085), and ascorbic
acid (r = 0.107). Therefore, seven out of twelve nutrient variables
were significantly related to nutrition knowledge at a low valus of
error probability. Nutrition knowledge was also significantly correl-
ated to an overall nutrition score (r = 0.070, p<0.0l). Mothers of the
children that were classified in the lowest 10 percent with respect to
total intake of each nutrientvexcept protein and phosphorus had a rel-

atively low level of nutritiocn knowledge. The relationship between nu-

N
N



trition knowledge and dietary practices, as measured by these research-
ers, is therefore evident.

Schwartz (1975) investigated the nutrition knowledge, attitudes,
and practices of 313 female high school graduates in Ohioc. The knowledge
test comprised 30 true-false statements related to general knowledge of
nutritional concepts, food composition, misconceptions about food, and
the application of basic nutritional principles. No detaiis of the
validation procedures were provided except that the test was "developed,
validated in previous research, and described by Eppright and co-
workers," It had been revised, however, for this study. Dietary prac-
tices were assessed qualitatively by the frequency of intake during a
three day period of foods in 17 food groups as compared with the Basic
Four Food Group pattern. It was reported that significant correlation
coefficients were found between nutrition knowledge and attitudes and
between attitudes and practices. The correlation between nutritional
knowledge and practices was non-significant. No values for the correl-
ation coefficients were reported. It was concluded that attitudes
serve as a mediator between knowledge and practices.

In a later paper, the nutrition knowledge, attitudeé, and prac-
tices of 352 Canadian public health nurses was studied by this author
(Schwartz, 1976). The 4O true-false statement nutrition test had been
developed and validated in previous research by Harrison and co-workers
(1969). No reliability determinations had been conducted. Contents of
the test included common tools in planning and evaluation of diets;
cultural, economic, psychological and physiological factors which in-
fluence food intake; and nutrients in foods. Professional and personal

dietary practices of the nurses were assessed by 20 statements. It was



reported that significant and direct positive relationships were found
between nutrition knowledge and attitudes (the strongest relationship)
and knowledge and practices (the weakest relationship) and attitudes
and practices. Again the results were vague since no correlation coef-
ficients were reported.

In a similar study, Thompson and Schwartz (1977) studied these
three variables with 366 grade 8 high school students of different
socioeconomlic areas 1in Vancouver. The 20 true-false item knowledge test
concerned general knowledge of basic nutrition principles and concepts.
Construct validity was determined by a pretest on nutrition experts
who obtained higher mean scores than a group of grade 8 students. Item
analysis was performed to determine the difficulty of the test items,
however, 'the reliability of the items was assumed." Nutrition prac-
tices were assessed by using the 24-hour recall of all food consumed
which was a part of a self-administered questionnaire and were scored
gualitatively in relation to the four food groups. It was reported that
significant positive correlations at the 5 percent level were found for
nutrition knowledge and attitudes (r = 0.50) and attitudes and prac-
tices " (r = 0.21). The correlation between nutrition knowledge and
practices was reported as being very low and non-significant.

BEvidence of more rigorous methodology is provided in more recent
papers. Grotkowski and Sims (1978) studied the nutrition knowledge,
attitudes, and dietary practices of 64 non-institutionalized elderly
persons of a wide range of socioeconomic levels. Nutrition knowledge
was measured by an instrument containing 25 true-false and multiple-
choice items from the research of Eppright et al. (1970), Harrison et

al. (1969), Dwyer et al., (1970), and Wang (1971). The internal
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consistency reliability coefficient, Cronbach Alpha, was reported as
0.80 for a more reliable 20-item test. Quantitative data on the nutrient
intakes were obtained from 3-day food records and were compared to the
appropriate recommended dietary allowances. The association between
knowledge and nutrient intake was not statistically significant at the

5 percent level, although the one Between knowledge scores and kilo-
calories was significant at the 6 percent level. Another measure of
knowledge, scored on a 10 point rating scale, "self-evaluation of
nutrition knowledge," was significantly related to energy (r = 0.35,

p < 0.05), protein (r = 0.30, p < 0.05), and fat (r = 0.4k, p < 0.01).
Based on a schematic representation of the relationships among the var-
iables studied, the authors concluded that socioecpnomic status and
nutritional knowledge were the key independent variables with personal
attributes and beliefs acting as intervening or control variables be-
tween these and certain nutrient intakes.

The relationship of nutrition knowledge, attitudes, and nutrient
intake of 61 lactating women of university communities in Indiana and
Pennsylvania was studied by Sims (1978). The knowledge test consisted
of 36 true-false and multiple-choice items and was originally used by
Eppright et al. (1970), modified later by Sims (1976), and again by
Grotkowski and Sims (1978). The internal reliability of the more re-
liable 20-item test (Cronbach Alpha) was 0.77. Three one-day food records
were used to obtain quantitative data on the nutrient intakes. More
complex statistical or mathematical procedures such as path analysis
and factor analysis were employed in exploring the relationships among

the dependent and independent variables. Nutrition knowledge was



significantly related to dietary practices as described by four food
group indices through factor analysis. Cronbach reliability coeffic-
ients were 0.85, 0.83, and 0.87 for the protein, energy, and dairy
group indices, respectively. The relationships between knowledge and
the indices were: protein group index (r = 0.41, p < 0.01), energy
index (r = 0.35, p < 0.01), dairy group index (r = 0.32, p<0.01),
and ascorbic acid (r = 0.25, p < 0.05). The first three factors ac-
counted for the majority of the variance in the data. Whether or not
the authors were justified in using the technique of factor analysis
will be discussed later,

The preceding two papers attempted to increase the validity and
reliability of the results through more sophisticated methodology,
however, in a more recent paper by Werblow et al. (1978), validation
and reliability procedures were not reported. Certain core guestions
had been taken from other cuestionnaires for this study on the nutri-
tion knowledge, attitudes, and food patterns of 94 women athletes at
the University of Nebraska. The 31vtrue—false mutrition knowledge
guestions were reviewed by experts in nutrition and test construction,
revised, pretested, and further revised. No other details on the meth-
odology were given. A qualitative assessment of food patterns was
based on a list of 50 food or food supplement items and four eating
situations. Low significant positive correlations at the 5 percent
level existed between nutrition knowledge and training-weight control
diet similarity scores (r = 0.24) and pre-event weight control diet
similarity scores (r = 0.25). The authors concluded that "as knowledge
increased, these athletes were more likely to eat, avoid and/or feel

indifferent about some of the same types of foods for training, weight-



control, and pre-event meals." Also as knowledge increased, the weight
control food pattern served as a basis for other eating situations.
These conclusions support the relationship between nutrition know-
ledge and dietary practices.

Evidence contrary to the above conclusion is provided in un-
published work by MacFadyen (1977) on 101 top level competitive
swimmers in Winnipeg. Nutrition knowledge was assessed by 22 multiple
chéice questions and dietary practices were assessed by using a three-
dey food record and written responses to 6 open-ended questions. The
reliability of the test instrument was not determined. The relation-
ship between the nutrition knowledge score and dietary practices as-
sessed by the three-day food record was not significant whereas the
relationship between knowledge and dietary practices before and dur-
ing competition was significant at the 5 percent level for only the
gquestion concerning vitamin supplementation during training. This
author concluded that nutrition knowlédge and dietary practices were

not closely related.

Similar to the more recent research on the preceding topic, in a

much earlier paper Jalso et al., (1965) studied the relationship between

nutritional beliefs of 340 members varying in age, income, and formal
education of community organizations and their dietary practices.
However, perscnality rigidity rather than attitudes was the attribute
variable studied in addition to these and other demographic variables.
Fifty-three "faddists" and 48 "non-faddists" were selected from this
group on the basis of a 30 statement nutritional opinion questiomnaire
having a reliability coefficient of 0.75. Details of the methods were

reported in the original source of the data. Nutritional practices were
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evaluated by answers to 20 questions regarding the use of food supple-
ments and special "health" foods, weight control techniques, special
diets, and avoidance of certain foods. A highly positive correlation
(r = 0.63, p< 0.01) between opinion scores and practice scores was
said to be indicative of a strong relationship between belief in food
fallacies and actual practice. Personality rigidity determined by a
39-item test designed by another researcher and the opinion sccre
were correlated (r = 0.50, p<0.01). That is, the more rigid the per-
sonality the more misconceptions held.

Separate components of the knowledge, attitudes, and aietary
practices interrelationship have also been examined. In particular, the
relationship between nutrition knowledge and attitudes of different groups
has been studied by several authors concurrently with the above research.
Emphasis will be placed only on the constructiorof the knowledge test instrument.

The testing instrument used by Petersen and Kies (1972) in a
mailvsurvey of 910 elementary teachers in Nebraska included true-false
nutrition knowledge questions regarding general knowledge of nutrition,
food composition, application of nutrition principles and food mis~
conceptions., This instrument was evaluated and pretested by a small
group of teachers and a professional statistician. New items were in-
cluded "as deemed appropriate for the current group". No other details
of the test construction were provided.

A limited way of assessing knowledge of nutrition was used by
Bremer and Weatherholtz (1975) in a survey on the nutrition attitudes of
670 individuals of a university community. Based onvanswers to the two
factual guestions about nutrition which concerned the best source of

polyunsaturated fatty acids and factors which might affect a person's
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nutritional status it was concluded, "It is surprising (and less flat-
tering to their educational backgrounds) that their performance was
less than average on the factual questions about nutrition.! One can
question whether the authors had enough evidence from two questions to
Justify a statement such as this one,

Vickstrom and Fox (1976) used true-false gquestions related to
normal and therapeutic nutrition and applicable to their study on the
nutrition knowledge and attitudes of 867 registered nurses in Nebraska
which were selected from "previously tested questionnaires" by Eppright
et al. (1970) and Petersen and Kies (1972). New items were written, the
test was reviewed by two nutritionists and two experts in the area of
test construction, the test was pretested on a random portion of the
sample, and item analysis was performed. No reliability coefficients were
determined and construct validation procedures were not done.

In one of the earlier papers by Sims (1976) the reliability co-
efficients of the 23 true-false item nutrition knowledge test used in
a study on the demographic and attitudinal correlates of nutrition
knowledge of 163 mothers of preschool children were not determined. In
addition to these 23 items developed by Eppright et al. (1970), the
mothers were asked to name the foods thought to be necessary for their
children each day. Evidence of more rigorous methodology is indicated
in two later papers by this author (Grotkowski and Sims, 1978; Sims,
1978).

Construct validation procedures and the determination of the
reliability of the knowledge test were not conducted in two other
papers co-authored by Fox in 1977 (Krause and Fox, 1977; Stansfield

and Fox, 1977). The first concerned the nutritional knowledge and
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attitudes of 292 Nebraska physicians and in the second paper, these

two variables were studied with 217 Nebraska grocery store managers.

It is of interest to note that more strict test construction methods
were not employed in a recent paper also co-authored by this researcher
(Werblow et al., 1978) and published at the same time evidence for
improved methodology appeared in the literature.

Thus it appears that the trend towards improving the research
methodology has occurred along with more complex investigations into
the interrelationships between nutrition knowledge and other attribute
variables. Not only have the methods to measure knowledge become more
refined, but mathematical techniques which permit ststistical analyses

have replaced open-ended questioning methods in describing dietary practices.
F. SUIMJARY AND CONCLUSIONS

The preceding review of literature will be summarized in three
parts. A discussion on the lack of surveys on one segment of the
population, young adult males, will be considered first of all, followed
by comments on the methodology employed in studies measuring nutrition
knowledge, and then by conclusions on the relationship between nu-
trition knowledge and dietary practices.

As indicated from this review, there is a lack of information
regarding the nutrition knowledge and the dietary practices of young
adult males. This is understandable since, in the traditional sense,
women are more involved than males in food-related activities in the
home and would seem to have more impact on the dietary practices of
the family. However, there is unpublished evidence that the nutrition

knowledge of males, especially in relation to cardiovascular health,



is of current concern (J.H. Sabry, personal communicationl; N.H.
Schwartz, personal communicationz). Therefore, in order that relevant
nutrition education programs can be designed for this group, an 255685~
ment of their nutrition knowledge is indicated.

It is clear that the early studies employed primarily subjective
measures in testing nutrition knowledge. Open-ended questioning methods
in which nutrition knowledge 1s assessed in a more wnstructured
format have been replaced by questionnaires of the trué—false or
multiple;choice variety. It has mainly been the recent papers using
this fixed-alternative format that have attempted to determine construct
validity and reliability, although as early as 1965 the reliability of
one knowledge instrument was.determined (Jalso et al., 1965). These
two components of methodolcgy have also been recently emphasized
(¥.E. Schwartz, personal communication2). Consideration of the research
methodology must occur before the results of any research can be ap-
propriately interpreted, and in this way, the focus of this study'can
be Justified.

Any conclusions on the relationships between nutrition know-
ledge and dietary practices are difficult to make in view of the var-
ious approaches to the methodology. More or less reliable nutrition
knowledge tests have been employed and dietary practices have been

assessed qualitatively, quantitatively, and by statements in

] .
© Sabry, J.H. 1979. Dept. of Family Studies, University of Guelph.

Schwartz, N.E. 1979. Division of Human Nutrition, School of Home

Economics, University of British Columbia.

3 Ibid.



questionnaires., Whether or not it is justified to use linear regression
equations in testing these relationships, will be considered later.
Nutrition educators should consider all relevant positive re-

lationships between nutrition knowledge and dietary practices. This is
an optimistic approach to the design and evaluation of nutrition education
programs., BEmphasis being placed on the negative or non-existent rela-
tionships is contrary to nutrition education efforts. Positive relation-
ships between nutrition knowledge and dietary practices are summarized
in the following table (Table 1). Of the fourteen relevant papers
considered in the preceding review, more than twice as many indicated
some kind of positive relationship (10 studies) than no relationship (4
studies). In addition, more reliability determinations were conducted in the
former papers. Regardless of the extent of impact of nﬁtrition knowledge, it
is one of the many factors that has a bearing on food habits and is one
that nutrition educators can change without being very concerned about
the ethics of interfering with more personal attributes such as values,
attitudes, and personality. These latter variables may, however, be
subconsciously altered through nutrition education efforts. Conclusions
by Caliendo and Sanjur (1978) lend support for the role of nutrition
education,

Nutrition classes, whether they be part

of formal education curricula or in hobby

or homemaking programs, were beneficial

for improving the child's dietary quality.

These classes were beneficial in ways other

than through just a dissemination of know-

ledge; ...food habits can be intelligently

redirected as needed.

Thus concludes the review of literature on research employing

nutrition knowledge tests for one or more of three purposes. The



objectives of the study to be described are outlined in the next

major section,






TABLE 1 continued

Reference

Nutrition
Knowledge Test

Practice Index

Measure of Association

Al-Tsi et al.,
1975

MacFadyen, 1977

Grotkowskl and
Sims, 1978

Sims, 1978

Werblow et al.,

1978

Phillips et al.,
1978

50 true-false items
(Spearman-Brown split
half coefficient, 0.86)

22 multiple-choice items

20 multiple-choice and
true-false items (Cron-
bach Alpha, 0.80)

self-evaluation of nu-~
trition knowledge mea-~
sured on a 1O0-point
rating scale

20 multipie-choice and

true-false items (Cron-
bach Alpha, 0.77)

31 true-~false items

food and nutrition
knowledge test

25 questions

question concerning

vitamin supplementation

during training

3-day food records

3-day food records

food pattern sim-
ilarity scores for
50 food items

percentage of pre-
sweetened cereals
purchased

r= 0.68, p < 0.001

significant at the
5 percent level

significant at the 6
percent level with
kilocalories

energy intake r=0.35, p«<0.05
protein intake r=0,30, p<0.05
fat intake r=0,44, p<0.01

with indices determined by
factor analysis

protein r=0.41, p«<0.001,x=0,85
dairy  r=0.32, p<0.01l,%=0,83
energy r=0.35, p<0.01,x=0,87
ascorbic acid r=0,25, p¢0,05

knowledge and training-weight
control r=0,24, p<0.05
knowledge and pre-event weight
control r=0,25, p<0.05

when older children were in
the family r=-0.35, p<0.10
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III. OBJECTIVES AND HYPOTHESES OF THE RESEARCH

Assumptions}

Several assumptions were made prior to the actual study. These
are as follows:

1. The Food choice model proposed by Krondl and Iau (1978) regarding
hypothetical personality types and their variations in food cheice
motives is both plausible and testable.

2. The I - E (internal-external) Locus of Control Scale developed by
Rotter (1966) can be used to classify the target population with
validity and reliability as to the degree of personality control.

Knowledge of nutrition can be tested with validity and reliability

W

using a multiple-choice test.

L. Short term dietary practices can be measured with validity and re-
1iability using the 3-day food record technique.

5. Seasonal variation in dietary practices has a limited impact on the

nutrient intakes.

Broad Objective:

To assess the influence of nutrition knowledge and locus of per—
sonality control on the dietary practices of young adult males employed
in sedentary occupations.

Two goals underly this broad objective and direct the list of
specific objectives.

Goal I: To develop and validate an instrument designed to test the
nutrition knowledge of adult groups.

Goal IT: To apply the validated test instrument in a pilot study on



young adult males employed in a sedentary occupation.

The specific objectives of the pilot study are outlined.

Specific Objectives:

1.

To review the literature that employs instruments designed to
measure nutrition knowledge.

To develop a nutrition knowledge test relevant to the young male
target group using recognized test writing procedures,

To validate the nutrition knowledge instrument using different
population groups and the appropriate mathematical procedures,
To measure the level of knowledge of nutrition, in general, and
nutrition related to cardiovascular disease of young adult males
and to score this knowledge.

To classify the target population according to internal or ex-
ternal locus of personality control.

To collect information on the dietary practices of young adult
males using 3-day food records and to rate these practices.

To determine the relationship between certain personality, bio-
graphical, and food habit variables and both nutrition knowledge
and dietary practices using statistical analyses.

To determine the relationship between the nutrition knowledge
score and the dietary practices score using statistical analyses.
To build a model £o illustrate the factors influencing dietary

practices. %

The hypotheses for the relationships to be statistically deter—

mined are:

Hypotheses:

1.

There is a positive relationship between nutrition knowledge and
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dietary practices.
There is a relationship between locus of personality control and
nutrition knowledge,
There is a relationship between locus of personality control and
dietary practices.
There is a relationship between role in meal planning and prepar-
ation and nutrition knowledge.
There is a relationship between role in meal planning and prepar-
ation and dietary practices.
There is a relationship between source of foecds and nutrition in-
formation and nutrition knowledge.
There is a relaﬁionship between source of foods and nutrition in-

formation and dietary practices.

The variables used in this study are defined below,

Operational Definitions of Variables:

Nutrition Knowledge

Dietary Practices

defined in relation to the score obtained on a

!

26-item multiple choice nutrition knowledge test

energy and intakes of 9 nutrients, quantitatively'

measured using the 3-day food record, scored in rela-
tion to the Dietary Standard for Canada (revised

1975), based on a maximum score out of 10

Locus of Personality )
Control ~ measured by the 23-item forced-choice instru-

ment developed by Rotter (1966) with a higher

score representing a greater degree of externality

Role in Meal Planning
and/or Preparation ~ based on one of four categories included in a



fixed-alternative question

Source of Foods and
Nutrition Information- both human and printed sources of foods and

nutrition information were listed in response

to open-ended questions

Conceptual Framework:

Assuming the hypotheses are true, the following scheme il-
lustrates the relationship of nutrition knowledge to the dietary prac-

tices of the young adult male within the framework of this pilot study.

External and internal factors such as personality and demographic
and informational variables are related to the extent of nutrition
knowledge

Locus of Personality Source of Foods and Role in Meal Plan-
Control Nutrition Information ning and/or Prep-
] aration

Nutrition Knowledge

As degree of internal personality control increases, nutrition
knowledge becomes a more direct factor on dietary practices

Dietary Practices

Figure 1: Conceptual framework



Iv. METHODOLOGY

A. THE DEVELOPMENT OF AN INSTRUMENT TO TEST WUTRITICN KNOWLEDGE WITH
VALIDITY AND RELIABILITY

1., Multiple-Choice Format

The nutrition knowledge test instrument was developed in a
step-wise manner with validation procedures occurring at each step.
Ebel (1965) maintained that if modern knowledge and techniques of test
construction are employed, tests can be made to yield scores with
reliability coefficients close to 0.90 (1.0 represents a perfect cor-
relation which is never attainable). Some of these guidelines are as
follows: construct a longer test, use more homogeneous and discrimin-
ating items, and select items of middle difficulty (Ebel, 1965). After
a review of some existing test instruments published in the literature,
multiple-choice items were constructed aécording to the techniques sug-
gested by Ebel (1965)-and corresponding to the objectives of this study.
Most texts on educational tests and measurements include the traditional
approach to test construction and give details on item-writing (Ebel,
1965; Gronlund, 1976; Martuza, 1977). The multiple-choice format is
the preferred format in the opinion of many test specialists (Ebel,
1965; Gronlund, 1976; Martuza, 1977) for several reasons. Multiple—
choice tests tend to Ye more efficient; more objective, ie. less interrater
and intrarater variability; and less subject to item sampling errors,
ie. for a fixed amount of test time, they permit construction of a more
representative sample as the item population of interest (Martuza, 1977).
In addition, one can obtain information on the misconceptions held when

alternatives other than the correct one are chosen. A "don't know" al-



ternative was included along with the four other alternatives in order
to eliminate guessing on the part of the subjects, and thus, a more ac-

curate assessmentvpf knowledge could be obtained.

2. Content Validity

Forty-two five alternative multiple choice items pertaining to
general nutrition concepts and nutrition in relation to cardiovascular
disease were constructed. Some items included in a test by Préfontaine
(1975) were used directly and some were modified. New items relevant to
the topic of nutrition in relation to cardiovascular disease were com-~
posed. Emphasis was also placed on weight control since the ponderal

index calculated from data obtained in the Nutrition Canada National

Survey (Canada, 1973) indicated that half or more of the adult population

was overweight. Forty-two percent of the young adult men (20 - 39 yrs.)
of the general population were classified as overweight on the basis

of this index. In addition, items based on the public's understanding
of nutrition were also included (McNutt, 1977).

Prior to distribution to members of the Foods and Nutrition
Department, some preliminary tests had been conducted on campus with
students from different faculties of the University of Manitoba. This
was useful in obtaining some information on the percentage of correct
or incorrect answers for each test question. Staff and students of the
Foods and Nutrition Department completed the questions and made cor-
rections and suggestions for improving the items. Readability and
timing were also checked at this time., The percentage of correct re-
sponses by the student group, in addition to suggestions made by the
professionals, were used in revising these questions.

A meeting to discuss the contents of the questionnaire was

I~

’_J
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held with two graduate students in Foods and Nutrition, two professors
of Nutrition, and the author. The five centent areas of the 4LR2-item
test were discussed and certain questions were eliminated since they
were not appropriate to the target population. The 31-item revised
version of the test was distributed to four professors of the Foods
and Nutrition Department for their comments. The contents of the 42~

item and this 31-item revised version are indicated in Table 2.

TABLE 2

CONTENTS OF THE MULTIPLE-.CHOICE NUTRITION KNOWLEDGE TEST

Content Area L2-Ttem Test 31-Ttem Test
no. no.

Wutrition and 9 9

cardiovascular

disease

Balanced food 16 10

selection

Food composition 9 7

and nutrient sources

Nutrient functions 5 2

Nutrient requirements 3 | 3

Total L2 31

Following revisions based on their suggestions, a 30-item test was
ready for the next step of validation. (One question under the content
area of balanced food selection was omitted). The procedures just de-
scribed were used to establish content validity. A copy of the 30-item

nutrition test is included in Appendix A.
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3. Construct Validity

The next step in the validation of the 30-item test instrument
was construct validation. Of the various approaches to construct val-
idity previously described, the 'known groups' method was more ap-
propriate to this study. The constructs presumed to account for test
performance were first identified, Role in meal planning and prepar-
ation, knowledge of nutrition, exposure to foods, and decision-making
involving the purchase and preparation of foods could influence the
test scores in this study. The hypothesis that professionals and those
individuals with greater exposure to foods and nutrition information
should score higher than those with lesser exposure was then established.
This hypothesis was tested by logical and empirical means and then it
was tested with each test score in accordance to the procedures out-
lined by Gronlund (1976). Five groups of individuals differing in their
exposure to foods and nutrition information were contacted personally and were
asked to complete the 30-item nutrition test. It was predicted that
the test scores would corfespond to the following sequence of groups:
professional dietitians and nutritionists (n=17), third year Foods and
Nutrition students (n=25), a group of well-educated mothers (n=13), a
group of mothers whose children attend a day care centre in a low
socioeconomic area (n=14) and finally a group of businessmen employed
in an investment company (n=20).

As was predicted, those with higher education and greater ex-

posure to foods and nutrition information scored higher (Table 3).



TABLE 3

MEAN TEST SCORES OH THE 30-ITEM NUTRITION KNCWLEDGE TEST

Test Score

Group Mean X S.D.
Professional dietitians and 89.4 7.4
nutritionists (n=17)

Third year Foods and Nutrition 77.2 9.3
students (n=25)

Well-educated mothers (n=13) 54,1 14.1
Mothers of a low sociceconomic 41,7 13.2
area (n=14)

Businessmen (n=20) 3L.5 2.3
Total N=89

These findings correspond to comments by Sims (1976):

In general, the literature seems to indicate
that nutrition knowledge is more a function
of the overall educational background of the
individual rether than a separate and in-
dependent factor which acts directly to in-
fluence food checices.

In the study by Sims (1976) a strong correlation existed between
nutrition knowledge and socioeconomic status (r=0.53, p< 0.001) and the
Occupation-Education scale (r=0.51, p<0.001). A weak relationship with in-
come also occurred (r=0,20, p<0.0l). Nutrition knowledge was highly
correlated with educational attainment in earlier studies (Young et al.,
1956a; Morse et al., 1967, Harrison et al., 1969, Cosper and Wékefield,
1975) and in later studies by Phillips et al., 1978 (r=0.63 and 0.56,

p< 0.10) and by Sims, 1978 (r=0.55, p <0.001). Regarding the lower test



scores of the businessmen, Dwyer et al. (1970) commented, "it is a fairly
consistent finding that females perform better than males on tests measur-
ing nutritional knowledge." The following explanation was offered by these

researchers.

This is understandable since, in addition

to being exposed to more nutrition through

additional class hours in home economics, in-

terest and concern about nutrition and related

areas such as cooking and meal planning are

probably higher among females (Dwyer et al., 1970).
This appears to be the case with the pretest scores of the 20 business-
men (Table 3).
L. Reliability

Following tabulation of the results, the test scores were analyzed

for reliability gy using the Statistical Packages for the Social Lciences
(SP33) computer package for reliability. The Kuder-Richardson 20 coeffi-
cient obtained when the test scores of the 89 pretest papers for the 30-
item test were combined was 0.91. A more appropriate comparison of the
reliability coefficient of the test would be between the coefficient ob-
tained for the pretest group of businessmen and for the study group of
businessmen. However, the comparison based on the 89 pretest papers com-
bined was considered adequate for this pilot stﬁdy. Test-retest measures
of reliability and the construction of equivalent forms of the test which
are measures of stability and equivalence were not practical for this
study. For the study group of 38 males this reliability coefficient was
0.67. It is notable that the value of this coefficient changed when given
to a smaller more homogeneous populati&n. Martuza (1977) explained that
the coefficients obtained are directly related to the total test variance

so that the greater the value of the test variance, the greater the

value of the internal consistency estimate. He adds,

b SPSS Batch Release 7.0 Update lanuel, March 1977, page 58



"Any norm-referenced test which is highly reliable when used within a
heterogeneous population of individuals may be quite unreliable when
used within a very homogeﬂeous subset of the same population® (Martuza,
1977). An examination of the reliability equations lends support for
this statement. Kerlinger (1973) discusses the traditional error theory
basis for reliability in which reliability is defined through error.
Accordingly, "reliability is the proportion of the 'true' variance to
the total obtained variance of the data yielded by a measuring instru-
ment" (Kerlinger, 1973). Considering the above definition in equation

form, r,, = Voo (Voo = true variance, V, = total obtained), if

Vi

the true variance is small, the reliability coefficient is low. When
the true variance in this study decreased from the heterogeneous pre-

test group to the homogeneous study group there was a corresponding de-

crease in reliability. Other factors influencing reliability of the test

results and relevant to this study have been defined (Gronlund, 1976):

1. The longer the test the higher the re-
liability since there is more adequate
sample of behavior and the scores are
less apt to be distorted by chance
factors such as guessing.

2. The larger the spread of scores, the
higher the reliability. Greater dis-
tances reduce the possibility of shift-
ing positions. That is, errors of mea-
surement have less influence on the
relative position of individuals where
the differences among group members are
large or widespread.

3. Tests which are too easy or too difficult
for the group members taking them will
provide scores of low reliability because
of the restricted range of scores.

Considering the question of how high the reliability coefficient should



be, it depends on the decision to be made and how confident we need to
be about the decision being made (Gronlund, 1976). A reliability co-
efficient of approximately 0.70 would be suitable when cne considers

the decisions to be made based on the results of the test.

5. Item Analysis

Item analysis was performed on the 30-item nutrition test ad-
ministered to both the 89 subject pretest group and the study group of
38 respondents. This was done in order to gather more evidence for
Justifying the contents of the nutrition test to be used in the final
statistical analyses. The results of this procedure are presented in
Table 4. The difficulty indices ranged from 0.19 to 0.96 for the
pretest group and from O to 0.95 for the study group. The discrimin-
ation indices ranged from O to 0.96 for the pretest group and from
-0.10 to 0.60 for the study group. A major feature to note is the
different difficulty and discrimination indices achieved when the
group of subjects changes from a more varied sample to a homogeneous
one., In almost all cases, both indices are smaller for the more homo-
geneous sample. This corresponds to comments by Martuza (1977) that
these indices are a function of the size and composition of the groups
to which the items are administered. "Ideally, item analysis should be
carried out using a large sample (several hundred examinees) which is
very heterogeneous with respect to the characteristic" (Martuza, 1977).
By using a more varied group in the first item analysis, these recom-
mendations were followed. A higher reliability coefficient for the 30-
item test was achieved (0.91 versus 0.67) for this varied group. The
formulae applied to the item analysis datz in order to obtain the dif-

ficulty and discrimination indices have been indicated by Gronlund (1976).



TABLE 4

RESULTS COF ITEM ANALYSIS ON THE SO—ITEM NUTRITION KNOWLEDGE T&ST

Question ‘ Difficulty Index Discrimination Index

-~
[6:e%

Number Pretestl Study2 Pretest Study
1 L2 .35 .58 .30
2 . 5L .30 .83 L0
3 .50 .35 .67 -.10
A .19 0 .21 0
5 .56 .25 .71 .50
6 .77 .70 .38 .20
7 .50 45 .92 .50
8 48 .60 .96 .20
9 .81 .70 .21 .20

10 .58 L5 .83 .30
11 .23 .15 JL4b .10
12 .60 .40 .63 .60
13 .52 .35 .79 .10
14 77 .90 b .20
15 .69 .25 .63 .30
16 .79 L0 L2 .20
17 .50 .05 .75 .10
18 .96 .95 0 .10
19 .75 L5 .50 .50
20 .52 .25 .88 .30
21 .85 .70 .29 .60
22 .40 .15 .71 .10
23 .60 .30 .63 .60
24, .7 .70 .33 40
25 .92 .90 0 .20
26 il .10 .79 .20
27 .63 .60 75 .20
28 .60 40 i 40
29 .81 .50 .38 .40
30 .54 45 .92 .50
1 g9
2

N=38



6. Justification for the Test to be Used in the Statistical Analyses

The decisions for the inclusion or elimination of questions for
the final test to be used in the statistical analyses were based on
three criteria: 1) ambiguity of the question, 2) effects on the do-
main of basic concepts important for the general public to know and of
concepts in relation to cardiovascular disease, and 3) the relic-
bility of the test results when specific questions were eliminated. It
was decided that four questions (numbers 4, 9, 18 and 25, Appendix A)
should be eliminated to achieve a test suitable for further analyses.
The reliability coefficient for this 26-item test was 0.69. Question 4
regarding the most important caiise of heart disease was ambiguous to the
pretest group and none of the’étddy:group answered it correctly. Ques-
tion 30 tapped a similar domain of content. Question 9 could be subject
to different interpretations; question 19 regarding snacking practices
was a better question. Question 18 regarding fat content was a non-
discriminating question. The proportion of correct responses to this
item was high for both groups (96 and 95%) and the discrimination in-
dices were low (0O and 0.10). The distractors for this question
were not suitable, Similarly, question 25 was a non-discriminating
question especially for the pretest group (discrimination index = 0).
Questions 10 and 15 were better questions and were related to the similar
concept about the type of fat or oil and good health. It was decided to
include the other 26 questions in order to retain as much as possible
of the domain of content and also the reliability coefficients did not
improve markedly with more questions eliminated., The reliability coeffic-

ient reached a maximum of 0.73, however this test consisted of only 19



items, a domain too small for this study. The discrimination indices
could not be counted on for these decisions since the study group was
too homogeneous regarding the test scores. The initial 30-item test

had 21 items on basic nutrition concepts (70%), and 9 items on nutri-
tion related to cardiovascular disease (30%). With the four questions
removed, these proportions were not changed significantly. Nineteen
items (73%) covered basic concepts, while 7 items (27%) were related to
cardiovascular diseass. Therefore, a 26-item test with KR 20 reliability
coefficients of 0.92 for the pretest group and 0.69 for the study group

was selected for further analysis on the results.
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B. THE APPLICATION COF THE INSTRUMENT IN A PILOT STUDY

1. Research Design

This study was a hypothesis-testing field study. Relatioﬁships
and hypotheses were predicted and then tested in real life situations.
According to Kerlinger (1973), although field studies are limited by
the practical problems associated with these life situations, for ex-
ample, obtaining a random sample, they are strong in realism. Besides
the testing of relations among variables, this study cpuld provide a
basis for possible future, more systematic testing of hypotheses.

It was not a true experiment in which the variables were manip-

ulated by the researchers, but instead it was ex post facto research.

In this type of research the researcher starts with the observation
of the dependent variable and retrospectively studies independent var-

iables for their possible effects on the dependent variable.

Ex post facto research is systematic empirical
inquiry in which the scientist does not have
direct control of independent variables be-
cause their manifestations have already oc-
cured or because they are inherently not man-
ipulable. Inferences about relations among var-
iables are made, without direct intervention,
from concomitant variation of independent and
dependent variables (Kerlinger, 1973).

The independent variables, such as nutrition knowledge and locus of

personality control, had already occurred and thus were measured, not

manipulated, For example, nutrition knowledge was not manipulated through

a nutrition education program; rather, it was measured by a specially
designed instrument. Therefore, the variables were attribute not active

variables.



Another feature of this ex post facto research design is the in-

ternally directed nature of the study. The generalization of the find-
ings to the entire population of young adult males employed in seden-
tary occupations would not be valid.

In basic research (as this study is), for ex-

ample, generalizability is not the first con-

sideration, because the central interest is the

relations among variables and why the variables

are related as they are. This puts an emphasis

on the internal rather than the external as-~

pects of the study (Kerlinger, 1973).

The reasons behind the inclusion or the elimination of certain
variables are of importance and follow specific principles underlying
the control of extraneous variables outlined by Kerlinger (1973). In
this study, age, sex, and education were eliminated as variables and,
therefore, were controlled through specific selection of the sample
because they had been shown to be related to nutrition knowledge in
one or more of the following papers (Young et al., 1956a; Morse et al.,
1967; Harrison et al., 1969; Dwyer et al., 1970; Bremer and Weather-
holtz, 1975; Cosper and Wakefield, 1975; Sims, 1976; Phillips et al.,

1978; Sims, 1978).

To eliminate the effect of a possible in-
fluential independent variable on a dependent
variable, one can choose subjects so that
they are as homogeneous as possible on that
dependent variable (Kerlinger, 1973).
Internal or external control of personality was also hypothesized as an

influential variable after an examination of the model proposed by

Krondl and Iau (1978). Therefore, to control this variable it was built

into the research design as a variable.



An extraneous variable can be controlled
by building it into the research design
as an attribute variable, thus achieving
control and yielding additional research
information about the effect of the var-
iable on the dependent variable and about
its possible interaction with other in-
dependent variables (Kerlinger, 1973).

The type of interview is another consideration of the research
design. A mail survey would not have been feasible in this study which
involved a small number of respondents due to the high percentage of
non-response associated with this type of approach and also the dif-
ficulty of explaining and later checking the food records. For greater
accuracy of the results and an increased rate of return on the com-
pleted questionnaires, the personal interview format was indicated. In
a similar study, Sims (1978) used a self-administered questionnaire
delivered through the mail. Only in some cases was a personal inter-
view necessary in order to verify portion sizes, ingredients of unusual
items or brand names of items recorded. In the present study a group-
administered approach was selected for the first interview for reasons
of efficiency. Small groups of one to approximately seven or eight
subjects received detailed instruction on the use of the food record.
The nutrition knowledge test was not administered at that time since
it was felt that the food record might have become biased by concepts
covered in the test. The small rather than large groups and the per-
sonal interview approach were also important in the establishment of
rapport with the subjects. This would have a bearing on the validity
of the results and the seriousness with which the respondents under-

took their various tasks. A second interview was necessary in order to

check the food records for clarity and completeness. This provided an

L



additional opportunity to obtain information from the subjects., The
nutrition knowledge and personality tests were administered, followed
by certain biographical and food habit guestions. This sequencing was

effective in the efficient use of the one hour time period.

2. The Sample

a. Selection of Target Group

The young adult male population was selected as the target group
for several reasons. Recently recommendations as amended and adopted
June, 1977, by the Department of National Health and Welfare were pub-
lished by the Committee on Diet and Cardiovascular Disease (Health
Protection Branch, 1977a). Canadianc were advised to follow an approp-
riate diet in order to lessen the risk towards cardiovascular disease
and thereby assume some responsibility for their personal health
(Appendix B). Nutrition education programs designed to increase the
knowledge of nutrition in relation to heart disease have been plammed
as a result. Thus, the initial focus in this area appeared to be the
spreading of sound nutritional knowledge. An appropriate group to study
in this respect would be a group of individuals prone to coronary
heart disease. More specifically, heart attacks rank first as a czuse
of death in males by age 35. Therefore, preventative health programs
before and during the middle-age period of life are important.

It can be assumed that by age 25 the adult male would have fin-
ished his formal education and would be actively engaged in the work
force. If this occupation were of a sedentary nature, this individual
could easily succumb to overweight if his activity patterns were not

in line with his food intake. Indirectly, cbesity and lack of physical

5/,
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fitness in addition to poor dietary habits, for example, excess salt
and high saturated fat intakes are risk factors for heart disease espe-
cially in the adult male population. An invéétigation into the nutrition
knowledge and practices of the 25 to 35 year old adult male group would
emphasize the preventative outlook of this research since at age 25,
heart disease ranks fourth rather than first as a cause of death
(Health and Welfare Canada, 1976). A follow-up nutrition education
program could focus on areas of limited nutrition knowledge bearing in
mind the existence of other factors influencing food-related behaviors.
To quote Leventhal (1973), "All the presently known risk factors for
coronary heart disease have significant behavioral aspects...may well
be that without effective attitude and behavioral change, prevention
and treatment of chronic diseases such as arteriosclerosis are not
possible. ™

Other reasons for the selection of the target group besides the
risk of heart disease in the adult male population were: self-selection
of food outside of the home, participation of male family members in
food-related activities in the home, and lack of nutrition knowledge
surveys on the young adult male population.

Considering self-selection of food outside of the home, there
has been a trend during the past five years towards a greater per cap-
ita expenditure for fbod away from home in fast food outlets, restaur-
ants, or other commercial establishments (Canadian Restaurant and
Foodservices Association, 1977). Divorced from the internal influence
of the family on food selection, the individuwal follows his own ini-

tiative in choosing from & variety of food alternatives. The home-



maker is no longer solely responsible for the food activities of the
family members. Therefore, it is important to center upon the indi-
vidual, himself, whether he be the teenager who habitually frequents -
the local fast food establishment or the businessman who eats lunch
in company cafeterias, nearby restaurants or who possibly misses the
noon meal. In order to determine the food consumption behavior of the
young businessman and the necessity of a nutrition education program,
a survey of this population would be valuable.

Participation of the male family members in food-related ac-
tivities in the home is not to be overlooked. It is reasonable to as-
sume that when the wife or mother is employed outside of the home the
other family members, including the males, would have a greater re-
sponsibility and opportunity for food-related activities such as food
purchasing and preparation. In an early paper, 89 percent of mothers
interviewed indicated that there were foods that they seldom served
because the husband did not like them. In addition it was found that
the father had an influence on his child's food preference in that the
variety of food offered to the child could be limited (Bryan and Low-
enberg, 1958). Schafer (1978) reported that when there is some dis-
agreement over the focd served at a meal, both marriage partners per-
ceived that the wife would have a greater tendency to yield than the
husband. The strong influence that the husband has on the wife trying
a new food has been studied (Cosper and Wakefield, 1975) and in another
study it was reported that the fathers' food preferences were more im-
portant than the mothers!' in determining family menus (Burt and Hertz-
ler, 1978). Recently it has been stated that the mother is certainly

"no longer the 'gatekeeper' of family nutrition if she ever was...If



the father takes more responsibility for grocery shopping and food
preparation, he will have even more impact on family food choices"
(Helmick, 1978). Therefore, the male influence on family eating prac-
tices 1s a significant issue,

Finally, there has been a lack of surveys on the young adult male
population. As stated earlier, traditicnally females have been more
involved than males in the buying of food and the preparation of meals.
For this major reason several studies have been conducted on the nu-
trition knowledge of homemakers under the assumption that those home-
makers with better nutrition krowledge would plan mere nutritious
meals. Also, one or more of nutrition knowledge,attitudes and dietary
practices has been studied among other groups besides homemakers and
excluding the adult malc. Thus, there is no published literature to
date regarding the nutrition knowledge and dietary practices of the

young adult male.

b. Sampling Procedures

A

A mixed sampling approach was used to procure the final sample
of 38 subjects. The non-probability method called “purposive sampling"
Kerlinger, 1973) was employed initially in which deliberate effort

was used 1o obtain typical groups or subjects in the sample, in this
case, 25 to 35 year old males employed in an insurance company. SyS—
tematic sampling using specific intervals was the probability sampling
technique used to select subjects from the computer list of 202 males
of this age group.

An initial contact through the Personnel Office of the insurance

company was made on (ctober 23, 1978. At this time the project was ex-



plained and the Personnel Officer approved the use of his employees for
the study (Appendix C). Arrangements were made regarding the contacting
of a subsample from the computer list of employees. This list was not
viewed by the author in order to maintain confidentiality. Every fourth
name, then every fourteenth was selected by the secretary to obtain a
sample of 60 subjects. Then, a letter written by the author regarding a
general meeting at which time the details of the project were to be
given,and covered by a letter from the Personnel Officer was sent to
each employee sampled, Twenty of the 60 subjects came and agreed to
participate in the study by signing the consent form (appendix C).
Because of the low response rate (33%), another subsample was drawn
using a sampling interval of five. These employees were contacted in
the same manner as the first sample. Eighteen of these 60 employees
(30%) agreed to participate in the study. This resulted in a total
sample of 38 subjects, 32 percent of the 120 subjects contacted and

19 percent of the total population of 25 to 35 year olds employed in
the company and excluding top management positions. More persistent
techniques could have been attempted in order to obtain a larger sam-
ple, however, 38 was considered sufficient for the pilot nature of the
study and only those seriously interested in the study were wanted.

The latter would help overcome the tendency towards incomplete records.
Morgan et al., (1971) has outlined some factors for the refusal to par-
ticipate in a nutrition survey. However in spite of the attempts to use
some of their recommendations: re-sampling if a low response occurs,
letters sent out explaining the survey, a reward for participation,

initial contact by someone familiar to the employee; a low turn out
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at the first meeting was experienced. It was felt that this was due to
the increased work load of the employees at this time of the year and
the moving of several offices into another building. A greater response
rate would perhaps have occurred 1f the study was conducted at a more
suitable time of the year for the employees.

Details of the final sample of 38 young men are as follows.
Anmual income ranged from $9600 to $22,200. This corresponds to in-
come category C used in the report by Myres and Kroetsch (1978) on
the influence of income index on the nutrient intake and food con-
sumption patterns of Canadians based on Nutrition Canada data. A code
number was assigned to each subject in order to maintain confiden-
tiality. The sample was self-selected in that participation in the
study was voluntary. This may have allowed those subjects with very
poor eating habits to refrain from participation. However, this study
is different from other studies reported in the literature in that

the subjects did not see the test forms before consenting as is

often the case with mailed questionnaire surveys. An example of‘the
latter is a study by Sims (1978). Sixty-one lactating women returned thelir
completed questionnaires in self-addressed, stamped envelopes after
viewing them. The percent return following an initial telephone contact

was not indicated.

3, Research Instruments

a, Nubtrition Knowledge Test

The 30 multiple-choice item nutrition knowledge test as described
in a previous section (IV. MBTHODOLOGY 4.), was administered to the

study group of 38 subjects. Content and construct validity and re-
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liability coefficients were considered. A 20-item test was selected
for the statistical analyses., Questions 4, 9, 18, and 25 were elim-
inated. A copy of the nutrition test and also the answers and ex-

planations to 26 questions are included in Appendix A.
b. Food Record

Data on all food and beverages consumed by the sample over a
three day period were collected in a booklet designed especially for
this purpose. This three day period included two typical days (two
weekdays) and one atypical day (one weekend). Sample pages of the
three day food record are included in Appendix D. Decisions regarding
the selection of this method for collecﬁing the dietary data and the
time period were made following a review of the literature on dietary

survey methodology.
i, Review of Iiterature

Three major questions had appeared frequently in the early
papers on dietary methodology: "What is the best way to obtain the
informatiﬁn wanted, how long a period, and which days?" The answers to
these and other questions have been sought after for many years by
researchers of dietary methodology. The best method for short term
dietary intake studies has been investigated (Huenemann and Turner,
1942; DBransby et al., 1948; Eppright et al., 1952; Young et al.,
1952a, 1952b; Trulson, 1954; Adelson, 1960) in addition to methods
for long term epidemiological studies (Young and Trulson, 1960;
Abramson et al., 1963; Balogh et al., 1971; Hankin et al., 1978).
Also, the complexity of comparing studies which have used different

methods of data collection has been considered (O'Hanlon et al., 1978).



"How long a period,'" the second question, needs to be answered before
the survey takes place and also has been the concern of many (Leverton
and Marsh, 1939; McHenry et al., 1945; Chalmers et al., 1952;
Trulson, 1955; Adelson, 1960). Finally, "which days" to include in
the survey is of consideration (Leverton and Yarsh, 1939; Chalmers et
al., 1952; Eppright et al., 1952). Thus, the answers to these and other
questions have been investigated in the literature.

Another prevailing issue has been the validity or accuracy of
the various dietary survey methods in measuring actual intake. Sources
of error in dietary surveys related to sampling procedures, short term
food intakes not reflecting long term practices, inaccuracies of
recording and calculating, memory lapses, and others have been dis-
cussed (McHenry et al., 1945; Young and Trulson, 1960; Marr, 1971;
Fidanza, 1974). Young and Trulson (1960) emphasized that the greatest
limitation in all methods is human error. They further commented, " a
major defect in the collecting and processing of dietary data lies in
our inability to make precise or even approximate statements concerning
the validity and reliability of the various procedures in current use.™
However, where measurements are attempted it is important to determine
the validity and the reliability of the methods (Marr, 1971). The
current interest in this topic of internal validity is reflected in
a review paper on the validity of 24-hour recalls (4non., 1976) and
in turn is succeeded by one of the few research studies on the in-
ternal validity of 24~hour recalls and the only study to date on the
validity of the 7-day record (Gersovitz et al., 1978). Practical
guidelines for improving the quality of the data collected have also

appeared (Youland and Engle, 1976; Frank et al., 1977). Thus, it
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becomes apparent that the shift in emphasis has been on quality con-
trol in order to increase the validity of the data.

The latter studies on dietary methodology do not dwell on the
guestions of "what method, how long, and which days" as the early work
in this area indicates. The publishing of a review article summarizing
this work related to epidemiological studies (Young and Trulson, 1960)
and a comprehensive review on individual dietary survey methods (Marr,
1971) has possibly been responsible for this reduced emphasis. Conclu-
sions made by these authors are appropriate to the rationale behind
the methods chosen. "There is no generally accepted method of measuring
the dietary intake of free-living individuals" (Marr, 1971)."...The
best method depends on the objective of the study and the hypothesis
to be tested" (Young and Trulson, 1960). An astute comment made by
Beaton (1973) in relation to dietary surveys in the evaluation of
nutritional status also reflects the above opinions, *...what we
face in looking at the evaluation of nutritional status is to decide
precisel& what our objectives are, to pick the methodology for those
objectives, and live with the limitations imposed by the methodology

we have chosen.t
ii. Rationale Behind the Use of the Three-Day Food Record

The rationale behind the use of the three-day food record, the
time of the survey and the development of the recording booklet can be
explained in terms of the objectives and hypotheses of the study, the
limitations imposed by the sample size, and the characteristics of the
target population.

The second objective besides the development of an instrument
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with a high degree of validity and reliability to test nutrition know-
ledge was the application of this instrument in a pilot study to in-
vestigate the interrelationships of various attribute variables through
the use of statistical analyses. This required the collection and re-
porting of data on individual rather than group nutrient intakes. In
addition, to the individual rather than group emphasis, fairly accurate
nutrient intake data was necessary for the statistical correlations. The
use of a shorter record has been shown to produce more vélid intake
data than the longer five to seven day record. Gersovitz et al. (1978)
used regression analyses in a study which was designed to test the
internal validity of the 24-hour recall and the 7-day dietary record.
It was concluded that during the early days of the record keeping, the
record was generally valid for group comparisons of nutrient intakes,
but the validity declined in later days. Within the first twec days,
validity criteria were met by 9 of the 10 slope coefficients, by days

3 to L, six out of ten criteria were met and only three out of ten
were met by the fifth to seventh days. An attempt was made to im-

prove the validity of this pilot study by using the frequency guestion
in the food habit questionnaire as a cross-check on the record. In
addition, trained interviewers were employed to assist in the data
collection. It has been reported that "interviewers having similar
backgrounds and training and working as a team are able to obtain com-
parable data (Church et al., 1954.) Differences between interviewers
rarely exceeded 10 percent of the allowance for each nutrient in the
study by Church et al. (1954). Also the interviewers were instructed

on the use of careful probing in order to obtain missed data. Campbell



and Dodds (1967) found that where no menu was available as a check to
be used with the probing, the 24-hour recall omitted as much as 35
percent of the calorie intake for older men. The food records were
also checked over. This is in line with the findings by Steele et al.

(1951). Sixteen percent of the subjects with unchecked records had

differences 10 percent or greater over the checked records. In reference

to attempts made to validate different methods of measuring the intake
of M"free-living" individuals, Marr (1971) has stated "absolute re-
producibility and validity are not achieved by any of them." However,
this does not negate the attempt to improve dietary methodology. A
final consideration of the objectives and hypotheses of the study is
that young adult males served as the target population. There is a
lack of comparable studies investigating the relationship between
nutrition knowledge and nutrient intakes of this group although sim-
ilar studies have been conducted using three day records and other
target groups: the elderly (Grotkowski and Sims, 1978) and lactating
women (Sims, 1978).

Limitations imposed by the small sample size (less than fifty
individuals) and the characteristics of the target population (adult
males in full employment) partly answered two of the questions com-
monly encountered: "which method?" and "How long a survey?" With a
small sample size less than 50 subjects and the emphasis on individual
nutrient intakes, a éﬁ—hour recall approach would not be suitable.
Young et al. (1952b) reported that a 24-hour recall would be adequate
for examinations of the mean intake of a group of about fifty and when
10 percent variability in results is tolerable. Regarding one-day time

periods, '"Dietary intakes vary from day to day. No one day's ihtake



has been shown to be valid for any group of individuals nor for any
nutrient or calories. It is essential to survey, whether by recall

or record for a sufficient period of time to enable 'customary' in-
take to be assessed" (Marr, 1971). Diet histories are not recommended
in research studies where quantitative data on nutrient intakes is
required (Huenemann and Turner, 1942). Also one method (the 3-day
record) was used since according to Trulson (1954), for all practical
purnposes, one method should be used. Besides which method would be

the best one in order to obtain the information necessary for the
statistical correlations, a high rate of return on the data was ex-
tremely important due to the small sample size and the desirability of
not having missing data for the analyses. This topic of rate of return
has been discussed in the literature. Marr (1971) commented on a sur-
vey of pre-school children in which 95 percent reliable records were
obtained when intakes were recorded in household measures for only
three days. In the study by Gersovitz et al. (1978), 85 percent of the
65 subjects returned at léast 2-day records, 78 percent returned 5-day
records, and 60 percent returned the complete 7-day record. The authors
concluded that there was a decrease in usable records as the length of

the record keeping increased and also the nature of the sample was al-

tered in that the more highly educated of the sample were overrepresented

as the days progressed to seven. Ten percent of the adult men studied
refused to co-operate and 7 percent produced 'doubtful' records in
another study discussed by Marr (1971). These low co-operation rates
were mainly from men who had consumed the majority of their meals avay
from home and recorded only a 'menu.' Conclusions by Marr (1971) are

pertinent to this discussion on the length of time of the survey and

65



the response rates: "...it 1s not usually feasible for random sam-
ples of individuals to continue recording for periods longer than one
or at most two weeks and in some circumstances shorter periods of time
may be desirable if, for instance, co-operation rates could be in-
creased by reducing the period of recording.! Three days were, there-
fore, chosen in order to maximize compliance in the keeping of the
records and to achieve a high rate of return on the records. (Thirty-
seven of the thirty-eight completed all three days; the only incomplete
record belonged to a subject who had become 111 during the survey
period).

"Which days and when to conduct the survey" also had to be an-
swered. One weekend day was included due to variability of intakes
during the weekend. This had been reported in an early study by Lever-
ton and Marsh (1939). Social activities and change of routine were
generally responsible for the variations in intakes of young college
women., The two other days selected for this study were 'typical! week-
days. Considering the second of the above questions, this study had no
epidemiclogical purpose, therefore, a short term survey of nutrient
intake would be adequate. However the possible long term nature of the
study is reflected by the comment by Marr (1971): "...adults who con-
tinue in a similar occupation and who are maintaining their weight are
likely to show less variation than children or adolescents whose ac-—
tivities fluctuate f;om.day to day." With reference to seasonal var-
lations in intakes, it was desirable tc avoid the harsh winter weather
period and the holiday season. Saturday instead of Sunday was chosen in
order to avoid festivities associated with the Grey Cup football game.

Although the food supply available to Canadians does not differ ap-
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preciably on a seasonal basis (Health Protection Branch, 1977b), there
could be an increased tendency to remain indoors and avoid dining out
during the cold weather. Lastly the fall time period rather than the
spring was selected for the convenience of the author.

The final topic to consider under the heading of "Rationale" is
the development of a booklet in which to record in household measures
all food and beverages consumed plus any vitamin or mineral supple-
ments. Precise weighing methods would not have been appropriate es—
pecially because of the meals eaten away from home. This had been sup-
ported by Marr (1971). In the Nutrition Canada National Survey (Canada,
1973), the lowest rate of return was experienced by the 20 to 39 adult
male group. It was felt that the subjects would be more likely to re-
cord all items consumed, even in restaurants, if a convenient and in-
conspicuous booklet was provided. Also the information would be in one
place thus decreasing the chance of losing pages of the record. Each
day was divided into six time periods in order to make the recording
easier for the subjects. The actual time periods were not critical to
the study. If the subjects did not consume anything during a specific
period, they were instructed to write !'mot eaten.® This would tend to
overcome any biases of changing one's food intake just to make sure
that all meal or snack periods were covered. The percentage of certain
nutrients eaten away from home was to be determined, therefore, allow-
ance was made for specifying where the foods and beverages were

consumed.,
c. Perscnality Test

In a recent discussion by Krondl and Iau (1978) on food habit



modification, a hypothetical model was presented in which individuals
were categorized into three types A, B and C, according to the degree
of internal contrecl. Type A or internally-controlled individuals were
sald to be presumably guided by "personal motives in their selection
of foods of which health belief and health knowledge were the two
major components., In line with this typoclogy of personality control,
these authors stressed the importance of a personality assessment prior
to the implementation of schemes designed to modify nutrition behavior.
Possibly the effectiveness of nutrition education programs would be
increased if the target audience was more clearly defined.

In the study of food choice motives, typ-

ifying populations by the degree of internal/

external control 1s indicated as different

communication routes have to be used for dif-

ferent types of population groups if the mod-

ifying of food attitudes and changing of

food use frequency (food habits) is to be suc-

cessful (Krondl and Lau, 1978).
Thus, the above comments prompted the inclusion of an appropriate per-
sonality test in this study to measure personality control, the results
of which would be used in the statistical analyses to determine the
relationship between locus of personality control and both nutrition
knowledge and dietary practices, It is notable that a recent paper
(Schafer, 1979) investigated the relationship between the personality
measure of self-concept and food behavior.

An appropriate scale to use in the assessment of locus of per-

sonality control is the Rotter I-E (Internal-External) locus of per-

sonality control test. It was designed by Rotter (1966) to be a measure

of generalized expectancy of personality control rather than preference
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for internal or external control. This easily-administered 29 forced-
choice item test included 23 items from different 1life situations where
locus of control attitudes might be relevant to behavior and also 6
filler items in order to make the test more ambiguous (Appendix E). A
forced-choice format was used in order to decrease the correlations of
this scale with the Marlowe-Crowne Social Desirability Scale (Rotter,
1975). This latter scale is used in the psychological literature.

When the sample is homogeneous Rotter (1975) stated that this
test would be more suitable for investigations of group differences

than for individual prediction.

...1it was developed as a broad gauge in-
strument - not as an instrument to allow
for very high prediction in some specific
situation such as achievement or political
behavior, but rather to allow for a low
degree of prediction of behavior across

a wide range of potential situations
(Rotter, 1975).

In addition, since this is an additive scale, scoring is based on the

number of external scores.

Appropriate at this time 1s the definition of internal or ex-
ternal control. This definition involves whether or not a person per-
ceives that an event is contingent upon his own behavior or if it is

under the control of luck, chance, or fate.

When a reinforcement is perceived by the
subject as following some acticn of his own but
not being entirely contingent upon his action,
then, in our culture, it is typically per-
ceived as the result of luck, chance, fate,

as under the control of powerful others, or

as unpredictable because of the great com-
plexity of the forces surrounding him. When
the event is interpreted in this way by an



individual, we have labelled this a

belief in external control. If the per-
son perceives that the event i1s contingent
upon his own behavior or his own relative-
ly permanent characteristics, we have
termed this a belief in internal control
(Rotter, 1966).

An important consideration regarding the use of any sociolog-
ical or psychological measuring device is the reliability or validity
of the scale. Implications and limitations of the research on the I-E
construct as a personality variable have been presented in a review
paper by Joe (1971) who concluded, "Evidence generally supports the
validity of Rotter's concept." Test-retest measures of reliability
have been reported (Rotter, 1966) for different samples and for inter-
vening time periods varying from 1 to 2 months (r = 0.49 - 0.83) and
for intervening periods of 2 months {(r = 0.48 - 0.84) and also 6 weeks
(r = 0.75). Internal consistency estimates of reliability ranged from
0.65 to 0.79 with nearly all of the coefficients in the 70's. This level
has been termed "“reasonable" by Rotter (1966).

Several comments by Prociuk and Lussier (1975) who presented an
analysis and bibliography of 2 years of research on this scale (1973-
1974) are relevant to this topic.

...despite the several weaknesses of the I-E
scale which have been identified e.g. social
desirability, this scale continues to be the
most widely employed measure of generalized
expectancies for reinforcement...it is clear
that I-E locus of control continues to be
widely reccgnized as an important personality
determinant of behavior,..Reported findings
indicate that this construct has proven to be
useful in predicting a variety of behaviors,
and the relationships found between internal-
external control and important social varia-

bles have undoubtedly contributed to its
present popularity as an area of investigation.
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d. Biographical and Food Habit Questionnaire

The standardized and highly structured biographical and food
habit questionnaire (Appendix F) was answered following self-adminis-
tered nutrition knowledge and personality tests in the second inter-
view lasting approximately one hour. The purposes of this schedule
were threefold: to obtain certain biographical information, to explore
relationships that had been investigated by other researchers, and to
use some questions for validity purposes, ie. as a cross check on the
food record. The open-ended, the fixed-alternative, and the scaling
questions had been included to correspond to one or more of the above
aims., The personal interview approach to obtain this information was
chosen since more valid and complete results could be achieved than
with a self-administered format. By structuring the personal interview,
less time would be taken to complete this section.

Three types of questions were included in the schedule: open-
ended {(questions 2,5,6,7,8,13), closed—or-fixed-alternative (questions
1,4,9,11,12), and the scaling type (question 10). The interviewers
were given specific instructions regarding the use of these guestions.
In the open-ended type, the alternatives provided were not disclosed
to the subjects; instead they were included to facilitate the recording
of the responses by categories and by the interviewers. The possibility
of biased responses especially to questions 7 and & regarding human and
printed sources of information on foods and nutrition could be re-
duced in this way. The fixed-alternative questions included those with
the "yes" or "no" type of alternative and those where the choices
were shown to the subjects through the use of cards. The cards were

used either to ease the tension that could be associated with some



guestions (questions 11 and 12) and/or to facilitate the aﬁswering
of certain questions (questions 9 and 10). The interview would
proceed much faster when the respondents could consult the cards, not
having to rely upon their own memories. Regarding the scaling ques-
tion (question 10), the interviewers were instructed to shuffle the
deck of cards which specified the influences on a person's food
choices. This would insure a random order of presentation and would
decrease the tendency of the subjects to become fatigued and devote
little thought to the responses farther down the list. This random-
ization technique had not been reported by Bchafer (1978) who used
the same scaling procedure in his research.

Considering the rationale behind the inclusion of specific
questions, the first six questions concerned the attribute variables
of following a special diet and both general and nutrition education.
These items were included since these variables could have a consid-
erable effect on the scores of the nutrition knowledge test and the
outcomes of the food records. Nutrition instruction beyond the ele-
mentary, Jjunior or senior high school level was considered to be of
greatest importance, |

The two questions regarding sources of nutrition information
(questions 7 and 8) and the one question (question 9) regarding the
role in meal planning and preparation were included in order to deter-
mine the relationshiés between each of these variables and both nutri-
tion knowledge and dietary practices. Interest in these variables had
been expressed (Schwartz, 1975; Schwartz and Barr, 1977). Question
10 regarding influences on a person's food choices was included for

comparison purposes with other papers that had used this type of



scaling technique (Schafer, 1978; Schafer, 1979). This ten-point
scaling format with 1 representing no influence and 10, a great deal

of influence, had been used sucessfully by this precedihg author with
lllé adult males (average age - 30.5 yrs.) and 116 adult females (aver-
age age 28.0 yrs.) in a large scale study on social and psychological
factors influencing food choices.

The last three questions (questions 11 - 13) were included for
descriptive purposes. However, question 11 concerning the frequency
with which a person eats a particular item was also included as a cross
check on the accuracy of the food record. Moderate consumption of these
13 food items either of a highly saturated, salty, or alcoholic nature,
had been recommended (Murray and Rae, 1978). Question 12 was used to
obtain some indication of the use of salt by this group. Question 13
was asked to discover any special foods or supplements consumed and
possible misconceptions related to their use.

Another rating scale that had been used in the first interview
was the "Self-evaluation of Nutritional Knowledge'" scale used by Grot-
kowski and Sims (1978) and later by Sims (1978). This scale extended
from 1 (no knowledge) to 10 (as much knowledge as professionals) and

was used for comparison purposes.

4. Implementation of the Study

a. Interviewer Training

A two hour training session was held by the aythor for the dietary
interviewers, two pre-Master's students in Foods and Nutrition, and a

graduate of the four-year undergraduate Nutrition program.
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The agenda for this session is included in Appendix G. Prior to this
meeting, the interviewers were required to fill out the three-day
food record. The completed records were used as a basis for discussion
of possible problem areas and codes, Common food items, possibly con-
sumed by the target group, were coded and time for a general question
period was included. At the end of the session, the interviewers were
asked to conduct practice interviews on their own time before the ac-

tual study.
b. Interview Protocol

Standardized forms and a checklist for each interview were de-
veloped in order to insure high interrater reliability. This concept
had been discussed by Fruin and Davison (1978) in a paper stressing
the importance of validity and reliability in all research ventures. Also,
as quoted earlier, "interviewers having similar backgrounds and working
as a team are able to obtain comparable data®™ (Church et al., 1954).
Samples of these forms are included in Appendix G. These forms, along
with the test instruments, were included in a sequentially-organized
folder for each interviewer. The interviewers were required to schedule
their own interviews‘once initial contact had been made with subjects
in the first interview., A blank calendar was made available for this

purpose.
c. Location and Duration of the Study

Consent to proceed with the study had been granted by the Ethics
Committee at the University of Manitoba. Due to the necessity of sampling
twice in order to have a large enough sample size, the interviews were

conducted at two distinct times in the Personnel Office of the company.
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The first groﬁp of subjects (n = 20) received their first 30 minute
interview on November 20 or 21, 1978. At this time the consent form
was completed and a "self-evaluation®" of their nutrition knowledge

was made (Appendix C). Then they received instruction by one of the
interviewers on how to record all foods and beverages consumed for the
three days: Thursday, November 23; Friday, November 24; and Saturday,
November 25, During the second interviews which lasted one hour and
were held approximately one week later, the food records were checked
over and the subjects were asked to fill out the self-administered
questionnaire. The subjects were asked not to disclose the contents of
the nutrition knowledge and the personality test to other subjects.

The second group (n = 18) had their first interview on Friday, November
24 and were asked to keep their food records for the three days: Sat-
urday, November 25; Monday, November 27; and Tuesday, November 28.
Following this time period, they had a second interview and completed
the identical forms as the first group. All of the data had been col-
lected by Friday, December 1. It was important to complete the inter-
views in a short time span in order to minimize discussion of the
study amongst the subjects. The Persomel Office was instrumental in
the organization of the interviews. Several employees assisted in free-
ing the interview rooms at varying time periods depending upon when
the interviewers had scheduled an appointment., In addition, the subjects
were called if they &ere late or did not appear for their appointments.
Except for a few subjects who forgot to bring their records to the
second interview or who forgot the interview entirely, the interviews

ran smoothly.



5. Data Analysis

a, Nutrition Knowledge Test

Thé multiple-choice nutrition knowledge test was scored by
assigning a mark of "1" to g correct response and "0O" to an incorrect
response. The sum of the correct responses was used in determining a
total score on the test for each individual. The scores on the 26—
item test were used in the statistical analyses. The means and standard
deviations for both the 30~ and the 26-item test for the entire group
were calculated. The frequency of subject response to every alterna-
tive for each question was also computed. This was useful in determin-
ing the percentage of individuals who knew the answer, the percentage
who did not, and the percentage of the total group that possessed er-
roneous nutrition knowledge and also where these misconceptions occurred.
These data were used in calculating perceived knowledge and accuracy of
knowledge as defined by Dugdale et al. (1979):

Perceived Knowledge = No, of questions marked with an alternative
Total no, of questions

Accuracy of Knowledge = No, of correct responses
No. of guestions marked with an alternative

b. Dietary Practices

Dietary data were obtained from the 3-day food records in which
the subjects were asked to record all food and beverages consumed for

three specified days (3. Research Instruments b.). These items were

transferred to coding sheets and food code numbers based on those pub-
lished in the United States Department of Agriculture Handbook No. &

(Watt and Merrill, 1963) were assigned. These codes had been used in the



data base for the Nutrition Canada National Survey (Canada, 1973) which
also served as the primary data base for this study. Where the amounts
were recorded in household measures by the subjects, these values were
converted into grams.,

Several changes or modifications to the primary data base were
made. New codes were added to reflect the enrichment of Canadian pro-
ducts. These code numbers were: skim milk, 4OL7A; grape juice, 10884;
hard roll, 1900A; hamburger bun, 19024; hot dog bun, 1902B; and cinna-
mon bun, 1905A. The nutrient values for these items were obtained from
the Canadian publication, "Nutrient Value of Some Common Foods" (Health
Services and Promotion Branch and Health Protection Branch, 1979). The
gram weights for each unit (slice) of bread were obtained from the pre-
ceding publication rather than from the Nutrition Canada data base.

The weight of one slice of white enriched bread, for example, was re-
corded as 30 grams rather than 23 grams. In this way, the nutrient val-
ues in the Nutrition Canada data base would correspond more closely

to the Canadian data. Nutrient data of products served by MbDonaid's
Restaurants was available (Anon., 1978). New codes were added (9000 -
9017) to allow for the nutrient content of these items. In addition, a
new code number (394A) was added to include low-calorie beer in the
data base. The Nutrition Canada data base was changed to allow for a
lesser amount of total calories for this product (129 kcal versus 150
kcal for a 12 ounce bottle). The other nutrient values would be sim-
ilar for both the regular and the low-calorie products (Labatt!s Man-

itoba Brewery, personal communication)?

2 Sales Office, Labatt's Manitoba Brewery, Winnipeg, Manitoba,
February 1979.
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Other code numbers were assigned to each food item. They des-
cribed the following information: who prepared the item and where it
was eaten (the group number), on what .day the item was cconsumed (the
day number), and at what meal or snack was the item consumed (the meal
number). The group or location number cards were: 1, home prepared and
eaten at home; 2, home prepared and eaten away from home; 3, prepared
away and eaten away in restaurants, cafeterias, and other commercial
establishments excluding place of work; 4, prepared away and eaten away
at place of work; 5, prepared away and eaten at home; and 6, prepared
away from home by friends and relatives. The total amount of nutrients
consumed through meals and snacks prepared and eaten away from home in
restaurants, cafeterias, snack bars, fast food establishments, and from
vending machines was determinced by combining the data from codes 3 and
L. Food prepared away and eaten away at place of work was given & separ-—
ate code in order that the contribution of the company's facilities to
the subjects' total daily nutrient intake could be determined. This in-
formation was supplied to the Foodservice Supervisor of the company.
The following day numbers were used: 1, weekday; 2, weekday; 3, weekend.
day. By using separate code numbers for the weekdays and the weekend
day, this would azcommodate futureanalyses of the nutrient intake on
weekends if these were desired. Six numbers were assigned to the six
meal or snack periods: 1, breakfast; 2, morning snack; 3, noon meal;
L, afternoon snack; 5, evening meal; and 6, evening snack. As mentioned
earlier, the purpose of this breakdown into six time periods was to make
recording more convenient for the subjects,

The next step in the analyses of the food record data was the prep-

aration for key-punching and the actual computer run on the data. The data



were transferred from the code sheets to 80 column computer coding
sheets. This information was then key-punched by a professional key-
punch operator at the University of Manitoba. Nutrient intake data were
obtained through a specially-designed computer program based on program
language PL1 and run on an IBM 370/168 machine.

The data were examined in two major sections. Both group and in-
dividual data were considered in the first section. The total mean daily
nutrient intake over three days for the entire group was compared to
the recommendations in the Dietary Standard for Canada, revised 1975,
for the 19 to 35 year old reference male (Health and Welfare Canada,
1976b). Adjustments for thiamin, riboflavin, and niacin were made based
on the mean caloric intake of the group. Two activity patterns,B and C, (2240
keal and 2500 kcal,respectively) were used in evaluating the energy con-
tent of the diet. The percentage distribution of kilocalories from pro-
tein, fat and carbohydrate was determined. Nutrient intakes obtained
from vitamin and mineral preparations were not considered in the total
nubrient intakes. In a recent report (Health Protection Branch, 1977b),
mean nutrient intakes for adult males (20-39 years) were above the re-
commended intakes with the exception of folate. Therefore, it was un-
likely that vitamin or mineral supplements would be necessary for this
group of adult males. The supplements that were consumed were discussed
separately and served as an indication of misconceptions held about
foods and nutrition. The number of subjects who met or exceeded the re-
commendations for energy and 12 nutrients were considered. This cut-off
method was less subject to problems with extreme values. In the analyses
of the results of the Mutrition Canada National Survey (Canada, 1973)

median values had been considered in order to reduce the effect of extreme
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values. No recommendations are listed in the Canadian Dietary Standard
for fat and carbohydrate, therefore, the recommendations by the Com-
mittee on Diet and Cardiovascular Disease were used. The amount of
dietary fat should be reduced to at least 35 percent of kilocalories and
at least 50 percent of the kilocalories should be provided by carbo-
hydrate. The remainder would represent the percent of kilocalories de-
rived from protein, in this case, 15 percent. This is close to the fig-
ure of 14 percent reported on the average consumption of protein in the
diet for males 20 to 39 years (Health Protection Branch, 1977b) and of
income level C (Myres and Kroetsch, 1978).

In the second part of the discussion of the nutrient intakes,
only group data were considered. Mean daily intakes of the entire group
were converted to percentages in order to examine the percent contri-
bution of all commercial foodservice establishments and only the cafe-
teria and vending operations of the place of work to the total daily
nutrient intake of the group. The distribution of the kilocalories in
the diet away from Home was also considered. This provided some quan-
titative data for the trend towards the increased expenditure for food
away from home (Canadian Restaurant and Foodservices Association, 1977).

A dietary practice score was determined for each subject at two
levels of energy and at the recommended level for 9 nutrients. Two energy
levels, 28LO0 kcal and 2500 kcal, were used based on the available evi-
dence regarding the activity patterns of this group. The 9 nutrients
considered were those for which the data base was complete: protein,
calcium, phosphorus, iron, thiamin, riboflavin, niacin, ascorbic acid
and vitamin A. A point was assigned when the mean daily intake of a

nutrient or energy met or exceeded the recommended levels. If a subject's



intake met the levels for all 9 nutrients and energy, he would have ac-~
cumulated ten points and therefore his dietary practice score would be
ten. If one nutrient was consumed in amounts less than the recommended,
the dietary practice score for this individual would be 9 points, and
so on. If an intake was less than the recommended level, but within 5
percent of the level, it was considered as meeting the recommendation.
The standards for thiamin, riboflavin, and niacin were based on each
individual's mean energy intake rather than 2840 kcal or 2500 kcal.

The dietary practice score was used to test the relationship between
dietary practices and the three variables, nutrition knowledge, locus
of personality control, and role in meal planning and/or preparation.
The two levels of energy were considered in order to determine the ef-
fect, if any, of scoring based on different standards on the outcomes

of the statistical tests.
c. Personality Test

The Rotter I -E Perscnality scale is an additive scale and the
number of external choices are totalled for a maximum of 23 points. The
cut-off point for internality is a score of 9 and the usual convention
in the statistical analyses is to treat the data as two categories, in-
ternally-controlled and externally-controlled individuals (L. Breen,
personal communication 6.

Reliability analysis of this scale was not done since several
coefficients had been published in the literature (Rotter, 1966). Since

the test group was homogenous according to sex, race and social class,

"reasonable! reliability coefficients (Rotter, 1966) would be expected.

6 L. Breen, Associate Professor, Dept. of Psychology, University
of Manitoba, July 1979.
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Reliability coefficients close to this level (KR20 = 0.70) had been

achieved for the nutrition knowledge test.
d. Biographical and Food Habit Questionnaire

Frequency distributions for the data on demographic and certain
food habit variables were constructed. Data from questions 1 to 9 and
12 were incorporated in the appropriate tables. Mean values and standard
deviations from the "Self-evaluation of Nutritional Knowledge! and "In-
fluence on Food Choices" (Question 10) scales were also calculated.

It was not reasonable to categorize the responses to questions
7 and 8 according to the accuracy of the information source since too
many assumptions had to be made. For example, one could consider human
sources of questionable accuracy to be wives, mothers, friends or rel-
atives, and personnel in health food, grocery, or drug stores. Accurate
sources could be physicians and nurses, dietitians, nutritionists, and
home economists. However, accurate foods and nutrition information could
be passed on by highly knowledgeable friends or relatives, whereas mis-
information could be spread by certain members of the medical profession.
This same argument holds for printed information sources. Accurate
sources would be government publications and scientific books and jour-
nals, while sources of questionable accuracy might be health food store
literature, Adelle Davis-type books, cookbooks, popular pocketbooks,
newspapers and populér magazines., However, accurate as well as inaccur-

ate information may be included in some of the above printed sources.

e. Statistical Analyses

i. Introduction

A discussion by Kerlinger (1973) on the four types of measure-



ment scales: nominal, ordinal, interval, and ratio and the appropriate
statistical tests to accompany each scale raised certain questions pri-
or to the statistical analyses of the data. On the one hand Kerlinger
(1973) stated that personality tests are actually ordinal scales and
should be analyzed with the nonparametric measures of association such
as Kendall's tau and»Spearﬁan's rho, However, on the other hand he
stated, "Yet, though most psychological scales are basically ordinal,
we can with considerable assurance assume equality of interval." This
assumption of equal intervals would lend the data to parametric sta-
tistical analyses which assume that the data were normally distributed.
For example, by using the Pearson's r correlation coefficient the
assumption of normality is made and thus the chance of disproving the
null hypothesis is increased over that when the nonparametric counter-
part is used. Following a discussion oﬁ~the pros and cons of assuming
that these scales are interval ones, Kerlinger (1973) concluded, "The
best procedure would seem to be to treat ordinal measurements as thougﬁ
they were interval measurements, but to be constantly alert to the pos-
sibility of gross inequality of intervals.®

Since a normal distribution rwas considered not applic-
able to the present study, nonparametric statistical procedures were
used. However, this raises the question as to why the stronger para-
metric tests were used in similar types of research published in the
current literature especially since the distribution of data on nutri-
ent intakes is under consideration (Schafer, 1978; Grotkowski and Sims,
1978; Sims, 1978; Schafer, 1979). Apparently these researchers wanted
to get the most out of their data by assuming normality of the distri-

bution whether or not this assumption was justified., This is in



accordance with comments made by Fisher (1935), who has been considered

the founder of modern statistics.

Bvery experiment may be said to exist only
in order to give the facts a chance of dis-
proving the null hypothesis...The value of
the experiment is increased whenever it
permits the null hypothesis to he more
readily disproved.

A philosophical dichotomy thus exists. Is one more justified to use
stronger tests and more assumptions on the data in order to increase
the value of the experiment, or should one offer less opportunity to
disprove the null hypothesis, but make fewer assumptions? Therefore, in
the present study by using the nonparametric methods, fewer assumptions
on the data were made (ie. normality of the distribution; interval
data). The assumption of continuity was, however, made whether or not

this was actually the case.

..complete continuity of distributions
is only a mathematical abstraction that
never occurs in the actual measurement of
attributes. For complete continuity, in-
finitely precise measurement would be re-
quired...In actual measurement, all scales
have discrete steps rather than infinitely
fine gradations (Nunnally, 1967).

In line with the above discussion, Fruin and Davison (1978) stressed
the importance of using the appropriate statistical technique for the

conditions of the study and the type of data collected.
ii. Measures of Association

The Spearman and Kendall measures of association for ranked data
were computed between the three variables, nutrition knowledge, locus

of personality control, and dietary practices using the appropriate com-
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puter package program (Nie et al., 1970). Both tests produce coefficients



based on the agreement between two sets of ordinal data and include an
adjustment for tied observations. However, the Kendall cocefficient is
more meaningful when the data contain a large number of tied ranks

(Nie et al., 1970) and as a “rule of thumb" tau should be used more
readily when a fairly large number of cases are classified into a rel-
atively small number of categories. The data from the personality test
were considered as ordinal rather than categorical data due to the
small number of subjects in the external category (4 subjects).

The Kruskal-Wallis test with an adjustment made for tied obser-
~vations (Hollander and Wolfe, 1973) was used to determine if there
was a relationship between role in meal planning and preparation and
both nutrition knowledge and dietary practices. The distribution-free
Multiple Comparisons test, valid for unequal sample sizes, (cited in
Hollander and Wolfe, 1973) was applied to the data to locate where the

differences occurred.
iii. Level of Significance

The 5 percent level of significance was chosen. A lower level
was not justified because the methods employed in studies such as the
present one are less precise than those under more controlled labora-
tory conditions and also Type I errors are not that serious in the pre-
sent study. The probability values are also included in tables indi-

cating the relationships among certain variables.
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V. RESULTS AND DISCUSSION

A. INDEPENDENT AND DEPENDENT VARIABLES

1. Nutrition Knowledge

The distribution of marks for the 38 subjects on both the 30-
item (KR20 = 0.67) and the 26-item (KR20 = 0.69) nutrition knowledge
tests are shown in Figure 2. In the 26~item test, the scores ranged,
with one exception, from 4 (15%) to 17 (65%). One subject received an
almost perfect score of 24 (92%). Only seven subjects scored greater
than 50 percent. Mean scores plus standard deviations and ranges on

both tests are shown in Table 5.

TABLE 5

MEAN SCORES AND VARIABILITY OF SCORES ON THE 30- AND 26— ITEM
NUTRITION KNOWLEDGE TEST FOR 38 MALES, 25 - 35 YEARS

Number of Mean Score * Ra
Ttems ‘Standard Deviation TEe
2. » | » -
30 12.3 3.9 7 - 2T
(41.0%) (13.0% (23.3% - 90.0%)
26 9.9 3.8 Lo - 24
(38.1%) (14.6%) (15.4% - 92.35)

percentages in parentheses

Thus, the level of nutrition knowledge of this group of 25 to 35 year
0ld males is low. This would be expected if they had little exposure to

foods and nutrition information. Direct comparison of these results to
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Number of Respondents

Key: E:::::] Scores on 26-item test

Scores on 30-item test

0 2 L 6 8 10 12 14 16 18 20 22 2l 26 28

Test Scores ‘

Figure 2: Distribution of marks for 38 males, 25-35 years, on the nutrition knowledgb test
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other studies is difficult due to the lack of studies on the nutrition
knowledge of adult males. However in relation to the pretest, thils
group scored higher on the average than the group of 20 businessmen of
the same age range (mean score 30%) and the same as the 14 mothers
whose children attended a day care centre in a low socioeconomic area
(mean score 38%). The results of this pretest have been summarized
earlier in Table 3. for the 30-item version of the test.

The fregquencies of subject response to every alternative for
each question are indicated in the following five tables (Tables 6, 7,
g, 9, 10). The results are grouped accerding to five content areas:
balanced food selection, nutrient functions and requirements, food
composition and nutrient sources, weight control, and the relationship
between nutrition knowledge and cardiovascular disease. Discussion of
the general nutrition knowledge questions (n=21) precedes the discussion
on nutrition related to cardiovascular disease (n=9). 3tatements regarding

the differences in knowledge between the different content areas must be
interpreted with caution since the item difficulty varies between questions,

The prevalence of misconceptions about foods and nutrition in-
formation can potentially do more harm then the lack of nutrition
knowledge. Nutrition educators may find it just as hard or more so to
convince those possessing erroneous knowledge to accept knowledge based
on scientific principles than to educate the unknowledgeable. Therefore
perceived knoﬁledge and the accuracy of knowledge for the 38 males as
a group for the 26~item test is also considered in these tables., If a
subject marked any alternative besides the "don't know" category, he
must have believed that he had that knowledge. This is perceived know-

ledge. However, this does not reflect in any way the accuracy of this



knowledge. The proportion of correct responses to the number of ques-
tions believed to be true provides an indication of the accuracy of
this knowledge. The formulae for these indices have been presénted

earlier (5. Data Analysis. a. Nutrition Knowledge Test). Ideally, a

high level of accuracy of knowledge can counteract the spread of er-
roneous perceived knowledge. On the average, the perceived knowledge
of the entire group was 8L percent, while the accuracy of this know-
ledge was only L5 percent. As a group the mean correct knowledge was

38 percent.
Balanced Food Selection

Bighteen percent identified the balanced meal correctly (Ques-
tion 1) while almost three times this percentage believed that the meal
of steak, baked potato and carrots was balanced. It appears that the
subjects were less likely to consider hamburgers as a part of a bal-
anced meal or were more likely to ignore the milk group as part of a
complete meal.

One-fifth of the sample would complete a breakfast with a novel
breakfast item such as a cheese sandwich (Question 2) while three times
as many would select another fruit or a "nutrient-empty" source of cal-
ories. That breakfasts do not have to be balanced with traditional
food items such as with cereals or with eggs, was not realized by
many of the subjectsl

Forty-two percent believed they should consume 3 to 4 glasses
of milk daily (Question 3). This could reflect past knowledge of the

recomnendations learned when they were adolescents.

Only three respondents knew the 4 Food Groups (Question 11).






