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The purpose of the research was to evaluate the
effectiveness of affective versus traditional nutrition
education techniques in improving knowledge, attitudes
and behavior. The 44 voluntary subjects participated in
one of three courses: (a) experimental (three attitude-
oriented sessions), (b) standard (one l-hour lecture),
or (c) control (no education). Sixteen subjects
comprised the experimental group; 13 subjects, the
standard group; and 15 subjects, the control group. All
subjects were pre- and posttested using an objective
knowledge test, two validated attitude scales, and 3-day
dietary records. The data were analyzed using SPSSx,
including t-tests and MANOVA to test the null hypotheses
at the .05 level of significance. There were significant
improvements from pre- and posttest in knowledge and
attitudes within the experimental and standard groups,
and in kcalorie intake within the experimental group.

Only in knowledge did the experimental and standard



participants improve significantly more than the

control participants.
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CHAPTER I

INTRODUCTION

Cancer is the second most common cause of mortality
for all people in the United States, accounting for more
than 20% of deaths in 1985 (Silverberg & Lubera, 1986).
The National Cancer Institute (NCI) has estimated from
research data that lifestyle and environmental factors
contribute to the development of roughly 90% of cancer
incidence (Greenwald, Sondik, & Lynch, 1986). Population
studies indicate that as much as 25 to 35% of cancer
mortality is related to dietary factors. Obesity, excess
dietary fat, and lack of sufficient dietary fiber have
been associated with cancers of the gastrointestinal
tract and sex hormone-specific sites (Greenwald et al.,
1986). Epidemiological studies further indicate that low
intake of vitamins A and C is associated with greater
risk of cancer (Greenwald et al., 1986).

Evidently, the potential for primary prevention
and control of many cancers is largely untapped, and
can be explored since the National Academy of Sciences
Committee on Diet, Nutrition and Cancer (1982) has

1



published recommendations based on the epidemiological
and experimental evidence relating dietary factors to the
etiology and prevention of cancer. These dietary
guidelines include the following: |

1. Reduce intake of both saturated and
unsaturated fats from approximately 40% to
approximately 30% of total calories.

2. Include fruits, vegetables, and whole-grain
cereal products in daily diet; especially citrus
fruits, dark green, and deep yellow vegetables, and
carotene-rich and cruciferous vegetables. Avoid
high doses of dietary supplements.

3. Minimize consumption of cured, pickled, and
smoked foods.

4. Use alcohol in moderation (p. 5).

Traditionally, nutrition education programs for
adults have relied on cognitive educational strategies,
assuming that gains in knowledge would logically cause
positive dietary changes (Brush, Woolcott, & Kawash,
1986). 1In fact, knowledge functions as a tool only if
and when people are ready to make changes (Hochbaum,
1981). An attitude change, that is, an "emotional
readiness" to shift to a different behavior, must

Precede the acceptance of facts and the occurrence of



behavior change (Brush et al., 1986; Hochbaum, 1981). An
affective educational approach has proven successful in
nutrition programs (Brush et al., 1986; Rosander & Sims,
1981). This approach focuses on the learner's self-
awareness, interpersonal relationships in the learning
environment, and recognition of learner needs,

perceptions, and competencies (Thayer, 1976).

Purpose of Study

The primary purpose of this study was to evaluate
the effectiveness of the traditional versus affective
nutrition education methods as applied to cancer risk
reduction. This program was sponsored by the Texas
College of Osteopathic Medicine (TCOM) in Fort Worth,
Texas. The evaluation focused on changes in knowledge
about the dietary causes of cancer, attitudes toward
changing eating habits, and the actual changes in

dietary behavior.

Statement of the Problem
The following investigation was designed to: (1)
determine the extent of nutrition knowledge and attitudes
toward dietary causes of cancer, and (2) to evaluate the

effectiveness of various nutrition education techniques

«



in changing knowledge, attitudes and behavior. Voluntary
subjects elected to be a member in either an experimental
group, who attended three one-hour nutrition education
sessions, a standard group, who attended a one-hour
lecture, or a control group who attended no sessions.

All subjects were pre- and posttested for their

knowledge, attitudes, and dietary behavior.

Hypotheses

The following null hypotheses were tested at the

.05 level of significance:

1. There is no significant difference between pre-
and posttest levels of knowledge of the dietary causes of
cancer within the experimental, standard, and control
groups.

2. There is no significant difference in the change
from pre- to posttest levels of knowledge of the dietary

causes of cancer among the experimental, standard, and

control groups.

3. There is no significant difference between pre-
and posttest attitudes toward foods and nutrition within

the experimental, standard, and control groups.

4. There is no significant difference in the change

from pre- to posttest attitudes toward foods and



nutrition among the experimental, standard, and control
groups.

5. There is no significant difference between pre-
and posttest self-reported dietary patterns within the
experimental, standard, and control groups.

6. There is no significant difference in the change
from pre- to posttest self-reported dietary patterns

among the experimental, standard, and control groups.

Delimitations
The research was delimited by the following factors:
1. Participants were recruited through local

advertisements of the classes in the Fort Worth Star-

Telegram and the biweekly Dateline newsletter,
published by TCOM, and through personal contacts with
community or corporate groups.

2. Participants were required to give informed
consent following a complete description of the research
pProcedures.

3. Data from experimental participants who did
not attend all three classes or from any participants

who did not complete the posttest were eliminated from

the analyses.



Limitations

The research was limited by the following factors:

1. The participants were self-selected; therefore,
those who chose to be involved in the experimental group
may be more highly motivated than those who chose to be
involved in the standard or control group.

2. The investigator was unable to randomize the
participants into the treatment groups.

3. The size of the sample was smaller than

expected, and may be too small to provide statistically

significant results.



CHAPTER ITI

REVIEW OF LITERATURE

The purpose of this investigation was to evaluate
the effectiveness of the traditional versus affective
nutrition education methods as applied to cancer risk
reduction. A survey of literature indicated that
nutrition and cancer risk are indeed related, and that
this study is progressive in addressing nutrition
education for cancer risk reduction, as well as in its
affective approach. The review of literature will be
organized under the following major headings: (a) Diet,
Nutrition, and Cancer, (b) Nutrition Education, and (c)

Instrumentation.

Diet, Nutrition, and Cancer
The scientific literature is replete with
publications concerning the relationship of diet and
nutrition to cancer risk reduction. The following is a
review of epidemiological evidence concerning the major

factors of obesity, fat intake, fiber intake, and the

micronutrients.



Obesity

Epidemiological studies of obesity and cancer risk
have indicated a strong correlation between the two
factors. Data from life insurance companies have
repeatedly shown that overweight and obesity are
associated with increased risk of cancer (Simopoulos,
1987). The American Cancer Society (ACS) conducted a
long-term prospective study during 1959-72; the results
indicated that mortality from cancer was elevated among
those people who were 40% or more above average weight.
Cancers of the colon and rectum were the principal causes
of excess cancer mortality among men, while cancers of
the gallbladder and biliary passages, breast, cervix,
endometrium, uterus, and ovary were the most common
causes of excess cancer mortality among women. Cancer
mortality was 166% higher in obese women, but only 33-50%
higher in obese men, when compared to persons of average
weight, same age, and gender (Lew & Garfinkel, 1979).

A number of smaller studies have shown an
association between overweight and cancer of the breast
and endometrium (Simopoulos, 1987). For example, the
difference in breast cancer incidence among Dutch women
vVersus that among Japanese women was highly correlated

with the difference in body weight and height



distribution. Another study reported a significantly
elevated risk for breast cancer in women over 50 years of
age weighing more than 5% above the national average.
Furthermore, studies of women athletes who are lean and
exercise frequently have shown that they have much less
cancer of the reproductive system than non-athletes.

This strong correlation between obesity and cancer may be
due to the increased levels of prolactin, androgens,
estrogens, and cortisol in obese individuals (Simopoulos,
1987) .

As a result of the evidence implicating obesity as a
risk factor for cancer, the ACS included in its dietary
guidelines for the general public a warning to avoid
obesity (American Cancer Society, 1984). The National
Cancer Institute (1986), however, did not include such a
recommendation.

Dietary Fat Intake

Dietary fat is more highly correlated with calorie
-intake than protein or carbohydrate, simply because fat
contributes 9 kcal/g, whereas protein and carbohydrate
provide only 4 kcal/g each. The epidemiological research
on dietary fat and cancer shows some inconsistencies,
which may be secondary to the correlation of fat and

total calories. With regard to cancers of the
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reproductive organs, fats have been hypothesized to
increase levels of estrogen and androgens, thereby
enhancing risk (Graham, 1987). Lubin et al. (1981) did
find an increase in relative risk of breast cancer with
increased ingestion of meats and fish, beef, and pork,
and total animal fat. Marshall, Graham, Byers, Swanson,
& Brasure (1983) reported increased risk of cervical
cancer associated with ingestion of animal fat, and
increased risk of prostate cancer with increased total
fats. However, a higher fat diet may actually be
protective against esophageal cancer. A study in
Calvados, France indicated that high ingestion of meats
and vegetable o0il reduced risk of cancer of the esophagus
(Graham, 1987). Similarly, a study by Ziegler et al.
(1981) found an increased risk of esophageal cancer for
low ingestion of meat, dairy products, and eggs.

With regard to colon cancer; fats have been
hypothesized to increase fecal bile acids, neutral
steroids, and bacteria that can metabolize them into
carcinogens (Graham, 1987). Several studies have
correlated the per capita consumption of fats in various
countries with corresponding rates of incidence and
mortality for colon cancer. Other studies, however, have

found no association between per capita fat consumption
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by state in the United States or by region in Great
Britain and colorectal cancer mortality (Kolonel, 1987).
Analytic studies of cases and controls, based on
frequency of consumption of selected foods, are difficult
to interpret, due to partially quantified fat intakes.
For example, a Canadian study (Jain et al., 1980) found a
strong association between colon cancer and fat,
especially saturated fat. Garland et al. (1985), however,
reported no association between fat intake and risk of
colon cancer in a male prospective cohort. Dales,
Friedman, Ury, Grossman, & Williams (1979) found a
significantly increased risk for subjects with a high-
fat, low-fiber intake relative to those with a low-fat,
high-fiber intake. This finding suggests a synergistic
interaction between fat and fiber on the concentration
and/or metabolism of bile acids in the colon (Kolonel,
1987) .

The National Cancer Institute (1986) and the
American Cancer Society (1984), after reviewing the
available literature, both recommended that the American
public reduce their intake of fat to 30% or less of total
calories. Neither organization made a distinction

between saturated, monounsaturated, and polyunsaturated

fatty acids.
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Dietary Fiber Intake

Dietary fiber is defined as the material from plant
cell walls that is resistant to digestion in human
digestive enzymes (Gorman & Bowman, 1988). The two basic
categories of fibers are water-insoluble and water-
soluble. Water-insoluble fibers include lignin,
cellulose, and the hemicelluloses, found primarily in
wheat bran, fruits and vegetables (Gorman & Bowman,
1988). Water-soluble fibers include pectins and gums, as
well as some commercial supplements, such as Metamucil
and psyllium fiber (Jacobs, 1986).

The scientific evidence concerning the relationship
of fiber to colon cancer belies a complex, poorly
understood mechanism of carcinogenesis. Most studies of
laboratory rodents show that cellulose and lignin tend to
inhibit tumor formation, while the soluble fibers tend to
enhance the process (Jacobs, 1986). Furthermore,
international correlation studies most consistently show
that availability or intake of cereal fiber is inversely
correlated with colon cancer. Legume consumption is
inversely associated with colon cancer in about 60% of
reported studies, while fruit and vegetable consumption
is inversely associated in less than 25% of reports

(Jacobs, 1986). Case control studies, however, more
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strongly confirm the role of fruits and vegetables rather
than cereals and legumes in reducing colon cancer risk
(Jacobs, 1986).

In light of this conflicting evidence, the American
Cancer Society (1984) recommended 30 g of fiber daily,
stating that even if fiber does not prove to have a
protective effect against cancer, fruits, vegetables and
whole-grain products are commendable alternatives to
fatty foods. The National Cancer Institute (1986) also
recommended an average intake of 20-30 g of fiber daily,
not to exceed 35 g.

Micronutrient Intake

Several micronutrients, that is, vitamins and
minerals, have been hypothesized to play a role in the
development of cancer. The following is a brief review
of the most well-researched micronutrients with a
possible relationship to cancer risk reduction.

Vitamin A: retinol and beta-carotene. Retinol

and the other retinoids are derived from animal sources,
such as dairy products and organ meats, and have been
shown to have potent, hormone-like effects on cell growth
and differentiation. In contrast, the caretenoids are
pPlant pigments, some of which can be converted to

retinol. The most important caretenoid appears to be
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beta-carotene; its anti-cancer activity may be due to its
conversion to retinol or to its inherent antioxidant
activity (Hennekens, Mayrent, & Willett, 1986).

Epidemiological studies usually have not
differentiated between dietary intakes of retinol or
beta-carotene, but rather measured total vitamin A
intake. All of the cohort studies and the great majority
of case-control studies have found a protective effect
against cancers of the lung, oral cavity, larynx,
esophagus, stomach, pancreas, bladder, breast, cervix,
and ovary (Bertram, Kolonel, & Meyskens, 1987). Case-
control investigations determining blood levels of
retinol and/or beta-carotene have also found an inverse
association with cancers of the lung, esophagus, bladder,
stomach, and breast (Bertram et al., 1987). The
protective effect seems to be stronger for beta-carotene,
which supports the theory that it may prevent damage due
to oxidation (Hennekens et al., 1986).

Vitamin C. Ascorbic acid, commonly called vitamin
C, has been shown experimentally to prevent the formation
of nitrosamine and other nitrosated carcinogens, through
its antioxidant activity (Birt, 1986). Epidemiologic
studies also suggest that fruits and vegetables

containing vitamin C may offer specific protection for
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the esophagus, stomach, and lung (Greenwald et al.,
1986) . For example, studies in northern Iran suggest
that diets low in fruits and vegetables may have
contributed to the high incidence there of cancer of the
the esophagus (Greenwald et al., 1986). Kolonel (1981)
reported that low vitamin C intake was associated with an
increased risk of stomach cancer in groups of men in
Hawaii. Hirayama (1977) found that Japanese who eat
yellow and green vegetables daily appear to have a lower
risk of lung cancer than Japanese who rarely eat these
types of vegetables, an association which was significant
for both smokers and nonsmokers.

Non-nutritive components. Non-nutritive components

in cruciferous vegetables, which belong to the cabbage
family, may also reduce the risk of cancer. Some
epidemiological as well as experimental studies have
indicated an inverse association with gastrointestinal
and respiratory cancers (American Cancer Society, 1984).
In view of the available data, both the NCI and
the ACS have published recommendations for the general
public to eat more fruits and vegetables, especially
Cruciferous vegetables and those that are rich in

Vitamins A and C. Neither organization has recommended
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supplementation of vitamins A or C (National Cancer
Institute, 1986; American Cancer Society, 1984).

Alcohol Consumption

Epidemiological studies show that excessive beer
drinking is directly associated with colorectal cancer
among populations in some parts of the world, including
the United States. Excessive alcohol consumption of
any kind, especially when combined with cigarette
smoking, appears to synergistically increase the risk
of cancers of the mouth, larynx, esophagus, and
respiratory tract (Palmer & Bakshi, 1983). Although
animal studies do not indicate the same risk, both the
NCI and the ACS recommend use of alcoholic beverages
only in moderation (National Cancer Institute, 1986;

American Cancer Society, 1984).

Salt-cured, Pickled, and Smoked Foods

Nitrates and nitrites, present in cured meats, are
not directly éarcinogenic; however, nitrite is mutagenic
in mammalian systems, and both nitrate and nitrite are
converted to nitrosated compounds in living systems
(Palmer & Bakshi, 1983). Over 90% of the approximately
300 nitrosated compounds tested to date are carcinogenic
and/or mutagenic in multiple animal species. Also,

polycyclic aromatic hydrocarbons, present in certain

L]
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smoked food, charcoal broiled meats and fish, especially
fatty meats, have been found to induce cancers of
multiple sites in énimals and are strongly mutagenic
(Palmer & Bakshi, 1983).

Many epidemiological studies have reported that
frequent or greater consumption of cured, pickled, or
smoked foods is directly associated with the incidence of
cancer of the esophagus or stomach. These reports have
come from such diverse cultures as China, Japan,
U.S.S.R., Norway, Iceland, Hungary, and particular
regions of the United States (Palmer & Bakshi, 1983).

Based on the strong epidemiological evidence and
supporting laboratory evidence, the National Academy of
Science (NAS) included in their Interim Dietary
Guidelines a recommendation to minimize intake of cured,
pickled, and smoked foods (National Academy of Sciences,
1982). However, the Council for.Agricultural Science and
Technology ("Diet, Nutrition, and Cancer", 1982)
criticized this guideline as unnecessary, noting that
only a very small fraction of the cured foods available
in the U.S. are processed using techniques of salt-curing

or smoking similar to those that have been linked with

increased cancer risk in populations in other countries.

The ACS repeated the warning of the NAS guideline in

‘
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their recommendations to the public, but noted that most
U.S. manufacturers have found new ways of processing
meats (American Cancer Society, 1984).

Summary

Obesity, excess dietary fat, lack of sufficient
dietary fiber, excessive alcohol consumption and frequent
consumption of cured, pickled, or smoked foods have been
associated with cancers of the digestive tract and sex
hormone-specific sites. Epidemiologic studies further
indicate that low intake of vitamins A and C, as well as
cruciferous vegetables, is associated with greater risk
of cancer. Both the NCI and ACS have published
recommendations for the general public to eat less fat,
more fiber, more vitamins A and C rich foods, more
cruciferous vegetables, and to drink alcohol only in
moderation. The ACS has also recommended avoidance of

obesity and moderate intake of salt-cured, smoked, and

nitrite-cured foods.

Nutrition Education
The following material reviews the published
literature on the current status of dietary habits among
women, American attitudes toward cancer and nutrition,

and research in nutrition education methodology.
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Although a great need for nutrition education exists,
apparently little has been done to determine the most
effective methods.

Dietary Habits Among Women

Cancer, although the second leading cause of death
for all Americans, is the primary cause of death for
women aged 35 to 54 (Silverberg & Lubera, 1986). As
stated previously, 25 to 35% of cancer mortality can be
attributed to diet (Greenwald et al., 1986). Since long-
term dietary patterns are likely to be most significant,
nutrition education is needed for women of all ages.

The United States Department of Agriculture
conducted two surveys of food intake of women aged 19 to
50, in 1977 and 1985 (Peterkin, 1986). Mean dietary fat
as a percentage of total calories had decreased from 41%
to 37% from 1977 to 1985. Mean dietary fiber intake in
1985 was estimated to be 11.8 g daily. Comparison with
the recommendations of 25-30% of calories from fat and
20-30 g of fiber daily indicates further need for
improvement. The average intake of vitamin A and vitamin
C were above the Recommended Daily Allowances (RDAs) in
1985, and were as high or higher than those of 1977

(Peterkin, 1986). It is unknown what level of these

Nutrients may help prevent cancer.
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The average energy intake by women in 1985 was 1,660
calories, which is near the bottom of the Recommended
Energy Intake (REI) range of 1,600 to 2,400 kcalories for
women of this age range (Peterkin, 1986). Other studies,
however, have noted a prevalence of overweight women in
the United States (Abraham, 1983). This incongruence may
have occurred because the REI is higher than the actual
calorie needs of the women surveyed and/or because the
women surveyed may not have reported all they ate and
drank, especially of alcoholic beverages (Peterkin,
1986). Only 15% of women surveyed in 1985 reported
having had an alcoholic beverage, a statistic only
slightly higher than that in 1977. However, the average
intake of alcoholic beverages by women in 1985 had
increased by 53% over the average intake in 1977, to the
level of 84 g, or 35% of total calories (Peterkin, 1986).
Obesity and overindulgence in aléoholic beverages are
thus probably common problems for American women.

American Attitudes Toward Cancer and Nutrition

The NCI conducted a Cancer Prevention Awareness
Survey in 1983 to develop quantitative data concerning
public knowledge, attitudes, and behavior related to
cancer prevention and risk (National Cancer Institute,

1984) . When asked which behaviors would reduce a



person's risk of cancer, the response of 'changes in
food/diet" was given 46% of the time; however, most
people could not identify which changes in diet were
important (National Cancer Institute, 1984). The NCI
survey also measured perceptions of susceptibility,
seriousness, and benefits of preventive practices against
cancer. When asked what their chances were of getting
cancer, the majority responded "very" or "somewhat"
likely. Not surprisingly, cancer was deemed the most
serious health problem by 70% of the respondents.
Lastly, almost half the respondents agreed with the
statements "It seems like everything causes cancer" and
"There is not much a person can do to prevent cancer"
(National Cancer Institute, 1984).

Perceived barriers to eating a nutritious diet
include the poor taste, inconvenience of preparation
and costliness of such (Hochbaum, 1981). However, other
influences may override these barriers; more than 90% of
people are at least somewhat likely to follow a doctor's
advice concerning ways to reduce cancer risk (National
Cancer Institute, 1984). Support from family and friends
may also play a role, since about 40% of Americans stated
they had acquired information about cancer prevention

from these sources (National Cancer Institute, 1984).
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Research in Nutrition Education Methodology

According to Hochbaum (1981), nutrition education
has historically been guided by three generally invalid
philosophies: a) that informed awareness of the health
effects is in itself a strong motivator for people to
watch what they eat; b) that lack of nutrition knowledge
is the most important element that prevents people from
eating more rationally; and c) that informed people will
eat more rationally, provided that they can afford and
have access to the proper foods. However, educational
studies have demonstrated time and time again that gains
in nutrition knowledge in various population groups are
not necessarily or even frequently accompanied by
corresponding improvements in the kinds of foods
purchased and consumed (Hochbaum, 1981). Indeed,
psychosocial research has found that knowledge, in and of
itself, is not the stimulus for change. Rather, facts
are generally used to justify a decision to change,
rather than to stimulate it. In the absence of an
emotional readiness to change behavior, facts are either
ignored or altered to rationalize the current behavior
(Hochbaum, 1981). Therefore, nutrition educators should
be concerned with how to encourage people to be

emotionally ready to change their eating habits.
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The Health Belief Model (Becker, 1974) proposes that
individuals must perceive that they are likely to be
affected by the disease, and that the disease is serious,
threatening their physical, social, personal, and/or
economic well-being, before they are likely to take
action. Too often, nutrition educators focus only on
health concerns, believing that prevention of disease is
a natural motivator for people (Iverson & Portnoy, 1984).
In reality, health tends to become a motivator only when
a person loses it; or, as Hochbaum (1979) stated:
"Health is what helps me be what I want to be, and to do
what I want to do...[and to] live the way I would like to
live" (p.199). Hochbaum (1981) stresses that since
taste, economy, and convenience are among the prime
motivators of people's food choices, why not focus on
them as motivational factors, rather than health
benefits? A nutritious diet does not have to be bland,
expensive and time-consuming to prepare. Iverson &
Portnoy (1984) also emphasize that the perceived barriers
to changing behavior must be reduced or eliminated.

Affective education is that approach to education

which focuses on changing learners' attitudes before

attempting behavioral change. The learners become aware

of their own personal values and needs, and develop



interpersonal relationships with each other which
encourage further change (Thayer, 1976). Iverson &
Portnoy (1984), in their guidelines for health promotion
programs, stress that (a) participants should be able to
set individual, realistic goals; (b) participants should
be able to make a number of small changes, thus
experiencing success and gaining confidence; (c)
participants should make a specific commitment to change;
and (d) the family, peers, and friends of participants
should be involved as much as possible. A similar
approach has proved successful in nutrition education
programs (Brush et al., 1986; Rosander & Sims, 1981).
Summary

Dietary patterns of American women show a definite
need for change, especially in the areas of fat and fiber
intake. The American people as a whole consider cancer a
very serious threat to health that is often inevitable, «
and lack knowledge of what dietary changes might reduce
their risk of cancer. Nutrition knowledge alone,
however, is not sufficient to change behavior; persons
must be emotionally ready to make changes in eating
habits. Affective education, an approach focusing on
attitudinal change as the basis for behavioral change,

has been effective in nutrition education programs.
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Instrumentation

The following is a review of current literature
concerning measurement of nutrition knowledge, attitudes,
and behavior. Measurement of knowledge is the most
refined and objective, whereas measurement of attitudes
toward foods and nutrition is more subjective.
Measurement of dietary behavior, at least in a free-
living population, is approximate at best.

Measurement of Nutrition Knowledge

The level of cognitive learning to be achieved in
the nutrition education program is on the knowledge
level, including the ability to identify and recall
specific facts and information. To test this knowledge,
a pre- and posttest should be objective, including
multiple-choice and true-false items. According to
Gronlund (1982), a multiple-choice item consists of a
stem, which presents a problem situation, and several
alternatives, which provide possible solutions to the

problem; one answer is correct, and the others plausible

distracting wrong answers. Gronlund (1982) also stated

that each item should be designed to measure an important

learning outcome. Furthermore, the stem should be a

single clearly formulated problem, in simple language.

As much wording as possible should be in the stem, which
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should be stated in a positive form wherever possible;
negative wording should be emphasized if used. The
test constructor must also make certain that the intended
answer 1is correct or clearly best, that all alternatives
are grammatically consistent with the stem of the item
and parallel in form, and that no verbal clues are given.
The wrong alternative answers should be plausible and
attractive to the uninformed, the alternative "all of the
above," and "none of the above" should be used with
extreme caution, and the position of the correct answer
should be varied in a random manner. Lastly, the test
constructor must check that each item is independent of
the other items in the test (Gronlund, 1982). A true-
false item, likewise, should include only one central,
significant idea, worded simply, briefly, and so
precisely that it can be unequivocally judged true or
false. Negative statements should again be used
sparingly, especially double negatives. Statements of
opinion should be attributed to a specific source, and
extraneous clues, such as the absolute modifiers--
"always", "never", "only", "all", and "none"--should be
avoided (Gronlund, 1982). Lastly, the validity of the

constructed questions should be evaluated prior to
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administration by a panel of judges who are experts in
nutrition (Brush et al., 1986).

Measurement of Attitudes Toward Nutrition

An "attitude" has been defined by modern social
science as "a disposition (positive, negative, or
somewhere in between) toward objects, situations,
actions, ideas, or other stimuli" (Foley, Hertzler, &
Anderson, 1979, p. 13). Furthermore, an individual's
attitude consists of complex relationships between
several components: information and the individual's
evaluation of it, an emotional reaction to the
information, and the resultant tendency toward action
(Foley et al., 1979). Attitudes have been reported to
influence dietary behavior independently of the
individual's knowledge of nutritional concepts and
practices (Carruth & Anderson, 1977). Furthermore, the
level of nutritional knowledge by itself is not
predictive of, or necessarily sufficient to change eating
habits (Carruth & Anderson, 1977). Therefore, the
measurement of attitudes toWard nutrition is an
essential, albeit difficult, aspect of evaluating the

effectiveness of nutrition education.

In reviewing studies of attitudes and food habits,

Foley et al. (1979) classified attitude measurements as
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measurements of (a) preferences, likes or dislikes, and
feelings; (b) food behavior; (c) flexibility versus
rigidity; (d) similarity of attitudes within families;
and (e) complexity of meanings. The first classification
has historically been useful in determining which foods
people prefer to eat, given a choice, in school or
military cafeterias. This type of measurement, however,
does not take into consideration factors other than
preferred taste, such as cost and convenience, which are
important when people have to pay for and prepare their
own meals. The second classification assumes that only
actual food habits accurately indicate attitudes toward
nutrition; however, attitudes toward particular foods
cannot be inferred directly from dietary records. The
fourth classification, measurements of similarity of
attitudes within families, is primarily important when
the surveyed individuals are children whose food choices
are strongly affected by the parents' choices (Foley et
al., 1979).

Jalso, Burns, & Rivers (1965) were the first to
study the personality trait of flexibility/rigidity in
relationship to nutritional practices, using the Rokeach
Dogmatism Scale. They found that flexibility was

Positively associated with better nutritional practices
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and higher opinion scores. Carruth, Mangel & Anderson
(1977) developed a scale of 40 statements to measure
flexibility/rigidity toward nutritional practices. They
reported that flexibility in attitude and personality was
a more potent predictor of nutrition-related behaviors
than nutritional knowledge. Boren, Dixon, & Reed (1983)
further refined this scale so that it measured only the
evaluative dimension best described as
"openness/closedness toward change" in nutritional
practices. The results of this Attitude Toward Nutrition
Scale (ATNS), composed of 18 statements in a Likert
format, were found to be positively correlated with
simultaneous results of the Rokeach Dogmatism Scale,
thereby establishing its criterion-related validity.
Boren et al. (1983) showed the instrument to be reliable
through use of split-half reliability, Cronbach's Alpha
reliability, and factor analysis using principal axis
varimax oblique rotation. Content validity was assessed
by review by a panel of 22 external judges who were
experts in nutrition, education, or instrument

development. Statements were selected on the basis of

agreement of 75% or more of the judges. Brush et al.

(1986) also used the instrument in their evaluation of an



affective-based adult nutrition education program, given
in public health units in Canada.

The fifth classification of attitude measurement,
complexity of meanings, is proposed to measure other
perceptions of foods, such as the economic cost, and
convenience, as well as the aesthetic-sensory perception.
Fewster, Bostian, & Powers (1973) developed an instrument
to measure the connotative meanings of foods, which
includes all the ideas, feeling, and attitudes that an
individual associates with a word/concept. The semantic
differential scales consist of a pair of polar
adjectives, separated by seven blank spaces. The central
position (4) is classed as neutral/undecided. Fewster et
al. (1973) showed that their semantic differential
instrument had test-retest reliability, as well as
construct validity, in their study of female homemakers
in Wisconsin.

Measurement of Dietary Behavior

Obtaining valid information about the food intake of

individuals is, at best, a very difficult and tedious

task, rarely free from error. The most accurate approach

is to analyze for nutrient content exact duplicates of
what people ate; the logistic and administrative problems

of this method, however, make it unfeasible for most
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situations (Beal, 1967). The most common methods include
recording food intakes for varying lengths of time, then
using tables of nutrient data for the foods to calculate
average intakes. Computer data bases of nutrient values
for foods have made nutrient analysis somewhat easier,
since sums and averages of nutrient values no longer have
to be manually calculated. Calculation of nutrient
content from tables of food values, however, is only
accurate if the foods eaten match previously analyzed and
recorded foods, and if the subject accurately records the
amounts eaten. Due to the many errors that can occur,
calculated nutrient composition of diets is at best
approximate, even if computerized. Fortunately, for many
research purposes, an approximate measure of nutrients is
useful and acceptable (Block, 1982).

Several different methods of recording food intake
for nutrient calculation have been developed in the past
fifty years. To assess "usual" intake over a long period
of time, the most commonly used methods are the diet
history and food frequency questionnaire. The diet
history consists of an extensive interview designed to
to quantify on a daily, weekly, or monthly basis the
frequency of consumption of different foods (Block,

1982). The food frequency is similar, with the primary



difference being that it is usually self-administered.
Another approach to dietary assessment is to have
subjects simply record the food consumed over a
"representative" 24 hours, 3 days, or 7 days.
Presumably, the longer the time period, the more
representative the record will be. A 24-hour recall,
especially without advance warning to the subject, is
little more than a simple test of memory and is usually
highly inaccurate (Beal, 1967). The 3-day record (3DR),
however, has been shown to be strongly correlated with
the 7-day record (7DR) for intake of calories, protein,
fat, carbohydrate, calcium, phosphorus, and iron (Stuff
et al, 1983). Several (Sorenson, Calkins, Connolly, &
Diamond, 1983; Stuff, Garza, Smith, Nichols, & Montandon,
1983), but not all (Jain et al., 1980; Mahalko, Johnson,
Gallagher, & Milne, 1985) studies have found that the
longer-term assessments, such as the food frequency and
dietary history methods, tend to yield higher values for
nutrient intake than the 1-, 3- or 7-day records.
Agreement between two dietary assessment methods does not
Necessarily indicate validity, but perhaps only similar
errors. However, if the two methods are shown to be

Substantially different, one may conclude that at least
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one of them fails to measure the long-term dietary intake
(Mahalko et al., 1985).
Summary

An objective test, using both multiple-choice and
true-false items, is the best method for measuring
achievement at the cognitive level. The test should be
carefully prepared, following established guidelines.
Two instruments, to measure flexibility/rigidity in
attitudes toward nutrition and the connotative meanings
of different food groups, have been developed. Obtaining
valid and reliable information about the food intake of.
individuals is most feasibly done by calculation of self-
reported diets. Subjects are asked to either keep a
record of what and how much they eat for a given number
of days, or to give a history of the frequency of eating
certain foods. Both methods have their advantages and
disadvantages, and often the results yielded from the two
methods are significantly different. The 3DR is an
acceptable compromise between burden on the subject and

representation of usual diet.
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CHAPTER III

METHODOLOGY

The purpose of the study was to evaluate the
effectiveness of the traditional versus affective
nutrition education methods as applied to cancer risk
reduction. The evaluation included measurements of
nutrition knowledge, attitudes toward foods and
nutrition, and dietary behavior. The procedures used
were organized under the following headings: (a)
Preliminary Procedures, (b) The Setting and Sample, (c)
Research Instruments, (d) Course Objectives, (e) Lesson

Plans, (f) Treatment of the Data, and (g) Preparation of

the Final Report.

Preliminary Procedures
The literature relating to the study was reviewed,
critiqued, and analyzed prior to undertaking the study.
In conjunction with the related literature, a tentative
outline for the proposed study was developed and,
following suggestions from a thesis committee,

appropriate revisions were made. Permission was
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obtained from the appropriate administrative personnel
within the Texas College of Osteopathic Medicine (see
Appendix A). A prospectus of the study was filed in the
Office of the Provost of the Graduate School at Texas

Woman's University.

The Setting and Sample
This study was a quasi-experimental research design.
Class participants were recruited through local

advertisements of the classes in the Fort Worth Star

Telegram and the biweekly Dateline newsletter,

published by TCOM, and through personal contacts with
church and corporate groups. Five 3-session
(experimental method) courses were offered in May and
June, 1988, at times convenient to the participants, with
sessions held one week apart. Four of these five courses
were held at TCOM, whereas the last was held in Crowley,
Texas, at the home of one of the participants. A 1l-hour
session (standard method) class was offered at six
separate times in June and July, 1988: thrice at TcoM,
once at a church meeting place, once in a home of a
participant, and once at the Hulen Towers location of
General Dynamics/Fort Worth Division. Control subjects

were recruited in July and August, 1988, primarily at
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TCOM or at the main plant location of General
Dynamics/Fort Worth Division. The necessary method of
recruiting did not allow randomization of the subjects,
for several reasons: (a) the initial advertisements
attracted only about 20 women who wanted to participate
in the experimental course; (b) women who signed up for
the experimental course but did not attend were contacted
for participation in the standard or control group; (c)
the investigator had to use all known contacts to recruit
enough subjects for at least 15 women to remain in each
group, after accounting for attrition. 1Initial projected
size for each of the groups--experimental, standard, and
control--was 30 subjects. The projected age range was
25-65 years. The criteria used for the selection of the
subjects stipulated that all subjects must not have
current or past diagnoses of cancer of any type, and that
they must not be pregnant or lactating. Lastly,
participants were required to give informed consent
following a complete description of the research

procedures.

Research Instruments
The following instruments were administered as a

Pretest (required completion pbefore the first session),
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and as a posttest (required completion within a month of
the last session).

Nutrition Knowledge Test

The knowledge test was constructed following the
guidelines established by Gronlund (1982) (see Appendix
D). The questions were primarily developed from

statements in the educational pamphlets, Diet, Nutrition,

& Cancer Prevention: The Good News" (National Cancer

Institute, 1986) and Nutrition, Common Sense & Cancer
(American Cancer Society, 1984). One question was taken
verbatim from the knowledge test used by Brush et al.
(1986) in their nutrition education program, and one
question was derived from nutrient data (Pennington &
Church, 1980). The test was reviewed and critiqued for
validity by Ann Blankenship, Ph.D., R.D., of the Texas
College of Osteopathic Medicine, Mary Ann Gorman, Ph.D.,
R.D., of Texas Christian University, and Andie Hsueh,
Ph.D., R.D., of Texas Woman’s University (see Appendix

B). Suggested changes were made before administration.

Attitude Scales

The semantic differential scale measuring the
connotative meanings of foods, as developed by Fewster et
al. (1973) was adapted for use in this study. Three

scales were chosen to measure the evaluative (sensory)
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factor, two scales to measure the economic factor, and
one to measure the convenience factor. Each scale was
listed under ten food groups selected as important in
cancer risk reduction (see Appendix E). Written
permission to use the instrument was obtained from one of
the original authors, Richard D. Powers, Ph.D., of the
University of Wisconsin (see Appendix C).

The Attitude Toward Nutrition Scale (ATNS) was
administered as originally published by Boren et al.
(1983) with the exception of the omission of one question
which was irrelevant to the population of this study (see
Appendix E). Written permission to use the instrument
was obtained from the original author, Angela R. Boren,
R.D. (see Appendix C).

Dietary Behavior Instruments

To measure dietary behavior, two instruments were
initially planned for administration. A food frequency
questionnaire, originally developed by the Health and
Human Fitness Division of TCOM, was adapted for coding
into the Nutritionist III software program (see Appendix
F). This questionnaire, like other food frequency

Nethods, was developed to measure usual nutrient intake.

As a crosscheck against this method, the participants

were also instructed to keep a record of what they ate



for 3 days. They were given explicit written
instructions on how to record their food intake and forms
for doing so (see Appendix G). The dietary records were
also coded; then, the Nutritionist III software program
was used to calculate nutrient intake from both
instruments. Often, information given on the food
frequency questionnaire clarified the food records for
individual participants.

However, the burden of completing both these
instruments for the posttest as well as the pretest was
too much for most of the participants. Furthermore, for
most of the nutrients important in cancer risk reduction
(kcalories, fat, fiber, vitamin A, vitamin C, alcohol and
smoked/cured foods), the two instruments yielded similar
data. 1In order to increase posttest return, completion
of the food frequency questionnaire was not required for
the posttest. Also, most of the control subjects were
not asked to complete the food frequency questionnaire on
either the pre- or posttest, but simply to be very

Specific on their food record.

Ccourse Objectives

The National Cancer Institute has established

Specific dietary objectives for cancer risk reduction
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(Greenwald et al., 1986). For the year 1990, these
goals include: (a) an increase in per capita consumption
of fiber to 15 g or more per day, from the 1976-1980
level of 8-12 g per day; and (b) a decrease in the per
capita consumption of fat to 30% or less of total
calories, from the 1976-80 level of 40%. The NCI also
seeks to raise public awareness by 1990: (a) More than
75% of the adult population should be able to identify
the principal dietary factors known or strongly suspected
to be related to cancer; (b) 70% of the adult population
should be able to identify foods that are low in fat and
high in dietary fiber; and (c) more than 75% of the adult
Population should be aware of the added risk of head and
neck cancer from excessive alcohol consumption. By the
year 2000, NCI seeks to further decrease the daily intake
of fat to 25% or less of total calories and increase the
daily intake of fiber to 20-30 g (Greenwald et al.,
1986) .

Based partially on the NCI national goals, overall
Course objectives were planned for the experimental and
standard subjects. The cognitive objectives for posttest
results include: (a) Identification of the principle

dietary factors known or strongly suspected to be related

to cancer; (b) identification of foods that are low 1n
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fat and calories, high in dietary fiber and/or high in
vitamin A and C; and (c) identification of the added
risk of head and neck cancers from excessive alcohol
consumption. The affective objectives for posttest
results included: (a) Increased perception that
recommended foods can be appetizing, economical, and
convenient to prepare; and (b) increased flexibility in
attitude toward changing diets. The behavioral
objectives for posttest results included: (a) Increased
consumption of fiber to 15 g or more daily:; (b) decreased
intake of fat to 30% or less of total calories:; (c)
meeting or exceeding the RDA for vitamins A and C,
without supplementation; (d) calorie intake within
requirements for weight maintenance or reduction (if
needed) ; e) alcohol consumption of 10% or less of total
calories; and (f) an average of 1 ounce or less of
Smoked/cured foods daily.

Lesson Plans

The experimental course was designed to emphasize
understanding of the attitudes and values which affect

food choices, and to promote awareness that a healthful

diet does not have to be unappetizing, expensive, and

time-consuming to prepare. Furthermore, the

Participants had opportunity for practical experience
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in learning how to buy and prepare low-fat, high-fiber
foods. Lesson plans for the class sessions follow.

Session 1
Objectives
1. Each participant will discover how she can
comfortably participate in the program, contribute to
the learning of others, and utilize others as a resource

for herself.

2. Each participant will become more aware of her
own fundamental values that influence her decision-

making behavior.

a. Reasons for participation in program

b. Reasons for eating habits

3. Each participant will become aware of the basic
principles and guidelines for cancer risk reduction

through dietary practices.

4. Each participant will become aware of the
correct answers on the nutrition knowledge pretest.
5. Each participant will set her personal

objectives for changing her eating behavior.

6. Participants will receive information about next

week's class and homework assignments.

Activities
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1. Each participant introduces herself and tells
a little about herself, e.g. work, family, hobbies.
2. Values Orientation Exercise

a. Facilitator explains and gives examples of
intrinsic value, such as faith, family, and health.

b. Participants list and rank-order values
according to significance in their own lives.

c. Subgroups of 5 participants will share list
and ranking of instrinsic values with each other and
discuss commonality/difference.

d. Facilitator leads discussion on the
relationship between values and behavior, emphasizing the
values which motivated participants to volunteer for
program and values which affect eating behavior.

3. Facilitator presents ACS film on diet and cancer,
and provides NCI and ACS pamphlets.
4. Facilitator reviews nutrition knowledge pretest.

5. Facilitator provides diet analysis results, to

give participants an idea of their current eating habits.

6. Participants set goals for changing eating

habits in terms of:

a. decreasing number of servings of high fat

meats, dairy products, nuts, seeds, pastries, and
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deep-fried foods, and added fats, such as salad
dressings, butter, and margarine.

b. increasing number of servings of whole
grain breads and cereals, fresh fruits and vegetables.
c. increasing number of servings of fruits and
vegetables high in Vitamins A & C
7. Facilitator assigns homework: to bring in one
nutrition information label of a food usually eaten and
a favorite recipe either to adapt or that already meets
the recommendations.
Session 2
Objectives

1. Each participant will become aware of nutrition

labeling on processed foods.

2. Each participant will calculate the percent of

calories from fat from a food label.

3. Each participant will become aware of ways to
modify her diet by substituting low-fat or high fiber

alternatives.

4. Each participant will become aware of fruits and

vVegetables high in vitamins A & C.

5. Each participant will practice altering a recipe

to make it lower in fat and higher in fiber.
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Activities
1. Food label exercise
a. How to calculate per cent calories from fat
g fat X 9 kcal/g = kcal from fat
kcal from fat/total kcal X 100 = % kcal from fat
b. Other essential elements of label
1. Ingredients are listed in descending order.
2. U.S. RDA is the maximum value for that
nutrient specified for adults and children at least four
years old in RDA tables. This value is used as a
standard for statements on food labels, in order to
simplify nutrition information. For Vitamin A, the RDA
for women is only 4000 IU, whereas the U.S. RDA is 5000
IU (RDA for adult males). For protein, the RDA for women
is 44 g, but the U.S. RDA may be either 45 or 65 g,
depending on the quality of protein.
2. Tips for a healthier diet
a. Facilatator reviews handout list
1. Ways to reduce fat
2. Ways to increase fiber
3. High vitamin A & C fruits and vegetables
b. Facilitator demonstrates differences
achieved when altering recipes to decrease fat, and explains

a sample recipe, Seashell-Provolone Casserole.
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c. Participants alter specific recipes to
decrease fat, increase fiber, and increase vitamins
A & C. Sample recipes are provided; participants work
together in pairs.
d. Facilitator gives participants copies of
healthy recipes.

3. Facilitator assigns homework: to bring sample
dish and copy of restaurant menu, if possible, and to be
thinking of home menus.

Session 3
Objectives

1. Each participant who brought a home-made sample
recipe will explain how she modified it to be low-fat,
high-fiber, and/or high in vitamin A or C.

2. Each participant will have opportunity to taste

others' recipes.

3. Each participant will choose a healthy meal from

a restaurant menu.

4. Each participant will devise a home menu for
breakfast, lunch or dinner which is both healthy and
will fit into her lifestyle.

Activities
1. Participants present their home-made sample for

taste-testing and explain either how and why they altered



the recipe, or why they thought it was a good recipe
already (and where they found it, if not in last week’s
handouts) .
2. Restaurant Menu Exercise
a. Facilitator provides menus, if needed.
b. Facilitator asks each participant to
choose what she would order, considering guidelines.
c. Participants share and discuss choices.
3. Home Menu Exercise
a. Facilitator asks each participant to
devise a home menu for breakfast, lunch or dinner.
b. Participants share and discuss menus.
c. Facilitators provides copies of NCI menus.

4. Facilitator provides post-test and asks

participants to please mail them back, completed, in two

weeks; postage-paid envelope is included.
(Appendix G contains copies of all participant
materials for the experimental 3-session course.)

The standard, or 1l-session class, was designed to
give participants the basic recommendations for cancer
risk reduction through diet, with the assumption that
this new knowledge will motivate them to change their
diets. The facilitator did not discuss attitudes and

values which influence food choices, nor did she give
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them the same detailed information and practical
experience in reading food labels, altering recipes,
ordering at restaurants, and devising home menus. The
objectives and activities for the standard nutrition
class were as follows:

Objectives

1. Each participant will become aware of the basic
principles and guidelines for cancer risk reduction
through dietary practices.

2. Each participant will become aware of the
correct answers on the nutrition knowledge pretest.
Activities

1. Participants sign roll sheet and check whether
they have turned in completed pretest.

2. Facilitator introduces herself and tells about
research project, explaining the reasons for the pre- and
posttest. Facilitator shows example of computer dietary
analysis, and explains that participants will receive
their own individual dietary analysis after completion of
the posttest.

3. Facilitator hands out pamphlets and presents
ACS film.

4. TFacilitator reviews guidelines.

5. Facilitator reviews nutrition knowledge test.
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6. Participants have opportunity to ask questions.
7. Facilitator reminds participants that they
will receive a posttest with the same questionnaires in
three weeks, emphasizing importance of returning

posttest and value of dietary analysis.

Treatment of the Data

The raw data were organized for presentation and for
treatment by the computer. Descriptive statistics
(ranges, means, standard deviations, and the standard
error of the means) were calculated using the Statistical
Program for the Social Sciences (SPSSx) at Texas Woman'’s
University ("SPSSx: Basics", 1984; Norusis, 1985).
Analyses of variance were used to test each of the

hypotheses at the 95% confidence level.

Preparation of the Final Report
Following completion of the statistical treatment
of the data, the investigator presented the findings in
tabular and narrative form. The content was organized

into five chapters and presented to the thesis committee

for suggestions and/or revisions. The findings were

interpreted, and conclusions were drawn for the study.



Recommendations were made for further studies, and

references and appendices were developed for the study.
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CHAPTER IV
PRESENTATION OF THE FINDINGS

This investigation was designed to determine the
extent of nutrition knowledge and attitudes toward the
dietary causes of cancer, and to evaluate the
effectiveness of affective versus traditional nutrition
education techniques in changing knowledge, attitudes
and behavior. The 44 voluntary subjects participated in
one of three courses: (a) the experimental course,
consisting of three sessions, (b) the standard course, a
one-hour lecture, or (c) the control course, which
provided no education until after the posttest. Sixteen
subjects comprised the experimental group; 13 subjects
comprised the standard group; and 15 subjects comprised
the control group. Twenty-three additional subjects
began, but did not complete the study for various
reasons. Ten of these 23 were in the experimental
group, and did not complete the study because of missing

one of the sessions (7 subjects) or incompletion of the

posttest (3 subjects). Three of the standard course

participants did not complete the posttest, while only
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one of the control group did not complete the posttest.
The remaining 9 subjects, although they completed a
pretest, were disqualified because they were (a)
pregnant or lactating (5 subjects), (b) on a special
diet (2 subjects), (c) did not compiete the pretest
properly (1 subject), or (d) were already experts in
nutrition (1 subject). All subjects who were included
in the analyses were pre- and posttested for their
knowledge, attitudes, and dietary behavior, using the
instruments previously described. The findings are
presented under the following major headings: (a)
Description of the Subjects, and (b) Analysis of the

Data.

Description of the Subjects
The subjects are described in Table 1 according to
their age and number of years of formal education. The
standard group was the oldest and least educated; they
differed significantly from the control group in age
(p = .025) and from both the experimental and control

groups in number of years of education (p = .001).
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Table 1

Descriptive Statistics Related to Subiject Age and

Education
Variable Group n Range M SD SEM
(Low-High)
Age 1 16 29 35.75 8.282 2.071
(years) (24.0-53.0)
2 13 38 42.62 11.493 3.188
(22.0-60.0)
3 15 24 32.73 8.293 2.141
(23.0-47.0)
Education 1 16 7 17.00 1.932 .483
(years) (13.0-20.0)
2 13 10 14.23 2.619 .726
(10.0-20.0)
3 14 4 16.64 1.216 .325
(14.0-18.0)

Note. 1 = experimental group, 2 = standard group,
3 = control group.

Table 2 describes the subjects in terms of their
race, of which there were only two represented, white
and Hispanic. According to chi-square analysis, there

were no significant differences in race distribution

among the three groups.



Table 2

Descriptive Statistics Related to Subiject Race

Group n White % Hispanic %
1 16 15 93.8 1 6.3
2 13 11 84.6 2 15.4
3 15 14 93.3 1 6.7
Note. 1 = experimental group, 2 = standard group,

3 = control group.

Table 3 describes the subjects according to marital
status. According to chi-square analysis, there were no
significant differences in marital status among the
groups.

Table 3

Descriptive Statistics Related to Subject

Marital Status

Group n = Never % Married % Divorced/ %
I} Married ' Separated

1 16 3 18.8 13 81.3 0 0

2 13 3 23.1 10 76.9 0 0

3 15 8 53.3 6 40.0 3¢ 6.7

Note. 1 = experimental group, 2 = standard group,
3 = control group.

Table 4 describes the subjects by weight

classification, either normal, overwelght, or
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underweight, as determined by the Metropolitan Life
Insurance Company Ideal Weight Table (Whitney &

Hamilton, 1981). According to chi-square analysis,
there were no significant differences in weight
classification between the groups.

Table 4

Descriptive Statistics Related to Subject Weight

Classification

Group n Normal & Overweight % Underweight %
1 16 9 56.3 7 43.8 0 0
2 13 8 61.5 4 30.8 1 7.7
3 15 10 66.7 5 333 0 0

Note. 1 = experimental group, 2 = standard group,
3 = control group.

Analysis of the Data

Statistical analysis of the data was performed
using SPSSx on the TWU mainframe computer, with the aid
of Dr. David Marshall, Associate Professor of Computer
Science. The differences between results from the food
frequency instrument (FF) and 3-day record were analyzed
by t-test. To compare pre- and posttest results within
groups, t-tests were performed for each group
Finally, a

separately, for all dependent variables.

MANOVA was performed to compare the changes among



56
groups, taking into consideration interaction of the
dependent variables and covariables (demographic
characteristics).

Comparison of Food Frequency and 3-Day Record Results

Table 5 displays the t-test results of the pretest
3DR compared with the results of the FF. Thirty-three
of the 44 subjects completed both instruments as part of
their pretest. oOnly for fiber and alcohol intakes were
the calculations from the FF significantly higher than
that from the 3DR (p < 0.01). The particiﬁants also
tended to estimate other nutrients somewhat higher on
the FF, with the exception of vitamin A.

Table S

Paired t-test Results for Nutrient Consumption

Variable af Mean T p
Difference

Energy, kcalories 32 -82.606 -1.05 .301
Fat, % of total

kcalories 32 -1.424 -1.00 .325
Fiber, g 32 -5.206 -4.30 .000%*
Vitamin A, IU 32 1085.879 -0.74 .465
Vitamin ¢, mg 32 -7.030 -0.44 .666
Alcohol, % of ,

total kcalories 32 -0.606 -2.85 .008%*
Smoked/cured foods /

ouncés ’32 -0.048 -0.37 .713
*p < 0.01. \

Note. IU = International Units.
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The differences in levels of the above nutrients
were also tested by Pearson correlation and ANOVA to
determine whether the demographic variables had any
effect on the consistency of results from the two
instruments. The only significant (p < C.05) results
were a positive correlation between age and the
difference in reported alcohol intake, anq\a greater
difference in fiber intake reported by overweight
participants than by normal participants. There were
no significant differences between the groups in
consistency of levels of nutrients as determined by the
two instruments.

Comparison of Results Within Groups

The pre- and post 3-day records were used as the
measurement of behavior, along with the semantic
differential and ATNS survey as measurements of attitude,
and the objective test as measurement of knowledge.

To determine whether the groups were significantly
different in any area at the time of the pretest, one-
way ANOVAs were calculated for each of the variables.

There were no significant differences in pretest scores

or levels of nutrients between the groups.

Experimental group. Table 6 shows the results of

N

the t-tests fof the experimental group. This group



significantly improved their overall knowledge score,
primarily due to a significant increase in the subscore
for identification of foods important in cancer risk
reduction. The average overall percent correct on the
knowlege posttest was 94.9%, with an average of 95.3%
for identification of the principal dietary factors,
99.1% for identification of the foods, and 66.6% for
identification of the risk of cancer associated with
alcohol. The experimental participants also
significantly improved their overall score on the
Connotative Meanings of Foods (CMF) semantic
differential. When the total score for the CMF was
split into subscores for the different factors of
economy, convenience, and appeal, the change was shown
to be concentrated in their scores for economy and
appeal. The only one of the nutrient levels which
significantly changed was that of energy: The
participants ate significantly less total kcalories.

Although the changes were not statistically significant,

they also decreased slightly their percentage of

kcalories from fat, and increased somewhat their fiber

intake. Their intakes of both vitamin A and C

decreased, although not significantly. Their



consumption of alcoholic beverages and smoked/cured
foods did not change significantly.

Table 6

Paired t-test Results for the Experimental Group

Variable af Mean t o}
Difference

KN, total,

% correct 14 -15.200 -4.18 .001*x*
KN, principles,

% correct 14 -10.468 -2.05 .060
KN, foods, %

correct 14 -18.133 -6.06 .000%**
KN, alcohol, %

correct 14 -20.000 -0.90 .384
CMF, total 15 11.125 2.36 .032%*
CMF, economy 15 2.812 2.31 .036%*
CMF, convenience 15 1.312 1.04 .314
CMF, appeal 15 8.875 2.15  .048%
ATNS, total 15 1.812 1.03 .321
Energy, kcalories 15 397.812 4.72 .000*=*
Fat, % of total

kcalories 15 3.125 1.70 .110
Fiber, g 15 -6.231 ~1.40 .183
Vitamin A, IU 15 2350.961 1.45 .168
Vitamin C, mg 15 21.700 1.62 .126
Alcohol, % of

total kcalories 15 0.312 0.89  .386
Smoked/cured foods

ouncés '15 -0.006 -0.03 .975
*p < 0.05

* %

p < 0.001 , )
Note. Mean Difference = average of pre minus post; KN
= knowledge test; IU = International Units.

Table 7 displays the comparison of the posttest

averages of nutrient levels with the behavioral
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objectives. Although the experimental group
significantly decreased only their energy level, they
did meet or exceed all the behavioral objectives, except
percentage of kcalories from fat, which came very close.
Table 7

Behavioral Posttest Averages Compared with Behavioral

Objectives for the Experimental Group

Variable Objective Posttest M
Energy, total kcalories 1600-2000 1377
Fat, % of total kcalories <30 31.7
Fiber, g 15 21.3
Vitamin A, IU 4000 6429.4
Vitamin C, mg 60 83.7
Alcohol, % of total kcalories <10 0.7
Smoked/cured foods, ounces <1 0.5

Standard group. Table 8 displays the results of

paired t-tests for the standard group of participants.
This group did not significantly improve their overall
knowledge scores, although they did improve their

subscore on foods. The average overall percent correct

on the knowledge posttest was 88.1%, with an average of
88.1% for identification of the principal dietary

factors, 94.1% for identification of the foods, and

91.6% for identification of the risk of cancer
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associated with alcohol. Their total CMF score also
improved significantly, as did the separate factors of
economy and convenience. Nutrient levels, however, were
npt significantly changed from pretest levels.

Table 8

Paired t-test Results for the Standard Group

Variable af Mean t P .
Difference

KN, total, >

% correct 11 -6.083 -1.33 .211
KN, principles,

% correct 11 -5.833 -1.02 .330
KN, food, %

correct 11 -11.917 -2.40 .035%
KN, alcohol, %

correct 1:1 -25.000 -1.91 .082
CMF, total 12 11.385 2.91 .013%*
CMF, economy 12 3.153 2.34 .037%
CMF, convenience 12 4.769 2.81 .016%
CMF, appeal 12 4.231 1.99 .069
ATNS, total 12b 1.692 1.09 .298
Energy, kcalories 13 60.462 0.72 .487
Fat, % of total 12 -1.000 -0.30 .767

kcalories
Fiber, g 12 2.530 1.17  .264
Vitamin A, IU 12 2183.615 1.02 .326
Vitamin C, mg 12 29.215 1.14  .275
Alcohol, % of

total kcalories 12 -0.308 -1.48 .165
Smoked/cured foods

ouncés 12 ~0.062 -0.25 .807
*
ab = e e a knowledge pre-test.

One participant did not complet
bOne participant completed only a FF for the pretest,

which was used in place of her 3DR. ' .
Note. Mean Difference = average of pre minus post; KN

= knowledge test; IU = International Units.
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Table 9 displays the comparison of the posttest
averages of nutrient levels with the behavioral
objectives. Although their nutrient levels did not
change significantly, the standard group met or exceeded
nearly all the behavioral objectives, except percentage
of kcalories from fat and fiber intake.
Table 9

Behavioral Posttest Averages Compared with Behavioral

Objectives for the Standard Group

Variable Objective Posttest M
Energy, total kcalories 1600-2000 1414
Fat, % of total kcalories <30 33.8
Fiber, g 15 13.3
Vitamin A, IU 4000 9324
Vitamin C, mg 60 110.8
Alcohol, % of total kcalories <10 0.5
Smoked/cured foods, ounces £1 0.5

Control qroup. Table 10 displays the results of

paired t-tests from the control group of participants.
This group did not change significantly on any of the

variables, with the exception of worsening their score

on the CMF appeal factor.



Table 10

Paired t-test Results for the Control Group

Variable af Mean t P
Difference

KN, total,

% correct 14 0.467 0.21 .834
KN, principles,

% correct 14 -2.267 0.64 .532
KN, food, %

correct 14 1.133 0.32 .754
KN, alcohol, %

correct 14 6.667 0.43 .670
CMF, total 14 -7.200 -1.40 .182
CMF, economy 14 0.733 0.28 .783
CMF, convenience 14 -2.400 -1.35 .198
CMF, appeal 14 -5.533 -2.30 .038%*
ATNS, total 14 0.133 0.08 .939
Energy, kcalories 14 94.933 0.71 .490
Fat, % of total

kcalories 14 0.000 0.00 1.000
Fiber, g 14 1.707 0.84 .414
Vitamin A, IU 14 744.933 0.42 .691
Vitamin C, mg 14 -8.300 -0.69 .504
Alcohol, % of

total kcalories 14 -0.200 -0.36 .723
Smoked/cured foods,

ounces 14 -0.093 -0.33 .745
*p < 0.05

Note. Mean Difference = average of pre pinus post; KN
= knowledge test; IU = International Units.

Results of MANOVA

A Multivari;te Analysis of Variance (MANOVA) was
performed using SPSSx, taking into consideration
interaction of the dependent variables and covariates of

dependent variables. The dependent variables were all



the paired differences between pre- and posttest scores
and levels of nutrients; the covariates were all the
demographic variables, namely age, years of education,
race, weight classification, and marital status. Table
11 illustrates the results of the multivariate tests of
significance. Taking all the dependent variables
together, there were no significant differences between
the groups.

Table 11

Results of Multivariate Tests of Significance

Test Name Value Approximate Error p
F daf

Pillais 1.515 1.300 20 .265

Hotellings 10.114 1.686 16 .127

Wilks 0.040 1.498 18 .175

However, univariate (one-way) ANOVAs between the
groups revealed that for the knowledge test, there were
significant differences between changes in total

recommended foods (p =.001) among both the experimental

and standard groups when compared to the control group,

but not when compared to each other. The experimental
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group also made a significantly greater improvement
than the control group, but not the standard group, in
their knowledge of the principal dietary causes of
cancer (p = .049).

Regression analyses for each covariable with each
dependent variable were also performed, to determine
whether any of the demographic characteristics had a
significant effect on the change from pre- to posttest.
The results indicated that (a) weight classification had
a significant effect on the changes on the total CMF
score (p = .025) and the appeal subscore of the CMF (p =
.025); (b) educational level had a significant effect on
the change in total knowledge score (p =.027) and the
change in vitamin C level (p = 0.021); and that race had

a significant effect on the change in vitamin C level (p

= 0.45).



CHAPTER V

SUMMARY, RESULTS, DISCUSSION, CONCLUSIONS,
AND RECOMMENDATIONS

Summary

The purpose of this investigation was to determine
the extent of nutrition knowledge and attitudes toward
the dietary causes of cancer, and to evaluate the
effectiveness of affective versus traditional nutrition
education techniques in changing knowledge, attitudes
and behavior. The 44 voluntary subjects participated in
one of three courses: (a) the experimental course,
consisting of three sessions, (b) the standard course, a
one-hour lecture, or (c) the control course, which
provided no education until after the posttest. Sixteen
subjects comprised the experimental group; 13 subjects
comprised the standard group; and 15 subjects comprised
the control group. All subjects were pre- and
posttested for their knowledge, attitudes, and dietary
behavior, using the instruments previously described.
The data were analyzed using the SPSSX statistical
package, and included descriptive statistics.
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Results
The null hypotheses were tested at a .05 level of
significance using t-tests, MANOVA, and ANOVA. The
results were as follows:
1. There is no significant difference between pre-
and posttest levels of knowledge of the dietary causes
of cancer within the experimental, standard, and control

groups. REJECTED

2. There is no significant difference in the
change from pre- to posttest levels of knowledge of the
dietary causes of cancer between the experimental,

standard, and control groups. REJECTED

3. There is no significant difference between pre-

and posttest attitudes toward foods and nutrition within
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the experimental, standard, and control groups. REJECTED

4. There is no significant difference in the
change from pre- to posttest attitudes toward foods and
nutrition between the experimental, standard, and

control groups. ACCEPTED

5. There is no significant difference between pre-

and posttest self-reported dietary patterns within the

experimental, standard, and control groups. REJECTED

6. There is no significant difference in the

change from pre- to posttest self-reported dietary



patterns between the experimental, standard, and

control groups. ACCEPTED

Discussion

The level of overall knowledge about nutrition and
cancer significantly increased in the experimental
group, but not in the standard or control group. As
stated in Chapter III, the cognitive objectives
included: (a) identification of the principle dietary
factors known or strongly suspected to be related to
cancer; (b) identification of foods that are low in fat
and calories, high in dietary fiber and/or high in
vitamin A and C; and (c) identification of the added
risk of head and neck cancers from excessive alcohol
consumption. The overall scores were divided into
subscores to reflect achievement of each of these
objectives. Neither the experimental nor standard
groups significantly increased their ability to identify
the principle dietary factors, although the scores of

the experimental group came close to statistical

significance (p = .06). Both the experimental and
standard groups significantly increased their ability to
identify risk-reducing foods, with the experimental

group's score having a slightly greater increase than
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that of the standard group. Several of the subjects in
the standard group were also involved in a health
promotion program at General Dynamics, which may have
helped them to retain their knowledge of foods. Both
the experimental and standard classes achieved the
cognitive objectives of at least a 75% posttest average
in these two knowledge subscores. Lastly, neither the
experimental group nor the standard group significantly
increased their ability to identify the cancer risk from
alcohol. The experimental group, in fact, improved
their score less in this area than did the standard
group; this may reflect the lack of emphasis on alcohol
in the additional sessions of the experimental course.
Only 66% of the experimental group retained the
information on alcohol and cancer risk, whereas the
standard group easily met the 75% objective; the health

promotion program at General Dynamics may have
reinforced this information. Despite the positive
effect of a higher educational level on total knowledge

improvement, the experimental group did not increase its

total knowledge or any of the knowledge subscores to a

significantly greater amount than the standard group.

This circumstance suggests the additional learning

f
Periods in the experimental course may have been o
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little cognitive value, or that simply more subjects
would be necessary to reveal a difference.

The total CMF attitude scores improved significantly
for both the experimental and standard groups, but not
for the control group. The degree of change in the
experimental group was not significantly different from
that of the standard group. This lack of difference may
again reflect the influence of the health promotion
program at General Dynamics, which strongly encourages a
healthy diet. Furthermore, when the total score was
divided into subscores to reflect the factors of
economy, convenience, and appeal, the experimental group
improved significantly in the factors of economy and
appeal, whereas the standard group improved
significantly on the factors of economy and convenience.
This varied response may reflect differences in
lifestyle; the majority of the women in the experimental
group were homemakers,-who already were putting effort
into food preparation, in contrast to the women in the

standard group, who generally worked outside the home.

Furthermore, the experimental group had the opportunity
to actually taste modified recipes. The control group
actually worsened significantly their score on the

appeal factor, the cause of which is unknown. The
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effect of weight classification on the total CMF score
and the appeal subscore should not have confounded the
differences between the groups, since the chi-square
analysis showed no significant differences between the
groups in weight classification.

The ATNS attitude scores did not improve
significantly for any of the three groups, although they
did improve slightly more for the experimental and
standard groups than they did for the control group.

The similarity in degree of change between the
experimental and standard groups may again reflect the
health promotion program at General Dynamics. Brush et
al. (1986), in her study of a 5-session affective
nutrition education program, also reported no
significant change in either treatment or control
groups. They speculated that individuals who volunteer
to participate in nutrition programs may tend to already
have more flexible attitudes toward nutrition than the
general public, and thus they cannot improve much.

The analysis of nutrient levels showed that only

for the experimental group was a significant change

made, that being a decrease in total energy intake. The

changes in total energy intake, percentage of kcalories

from fat, and fiber intake were somewhat greater for the
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experimental than for the standard group. This finding
suggests that the group discussion of practical ways to
decrease fat and increase fiber, as well as the
opportunity to actually taste modified recipes, had
greater impact than the one-hour lecture. Furthermore,
the experimental group more nearly met the behavioral
objectives than did the standard group. The decrease in
vitamins A and C intake in both the experimental and
standard groups may reflect the lowered overall kcalorie
intake. The effects of educational level and race on
vitamin C intake are somewhat surprising, but probably
did not confound the differences between the groups.
Neither the experimental nor standard group demonstrated
a significant decrease in intake of alcoholic beverages
or smoked/cured foods. These two points were not highly
stressed in the classes.

The MANOVA indicated that there was no significant
difference between the groups when all the dependent
variables were considered together. As stated above,
for three of the four knowledge scores, the experimental

and standard groups did improve significantly more than

the control group. The MANOVA also indicated that there

were no significant differences in the overall scores

for either the CMF or ATNS. Furthermore, although the
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dietary changes were somewhat greater for the
experimental group than for the standard or control
groups, the MANOVA indicated no significant difference
between them for any of the changes in nutrient levels.
These disappointing results from the MANOVA point to the
need for a larger sample and possibly more class
sessions for the experimental group. An alternative
method for the MANOVA, in which posttest scores and
nutrient levels would be the dependent variables and
pretest levels would be additional covariates, might
also give different results. However, none of the
pretest scores and nutrient levels were significantly
different among any of the groups when tested by ANOVA.

The attrition rate from the classes, not including
those who started to participate before the investigator
knew that they had some disqualifying characteristic,
was a discouraging 25%. If the women who merely
enrolled but did not even complete the pretest were
included, the attrition rate would be approximately 50%.
Therefore, in order to have the expected 30 women in
each group, 180 women would have to initially sign up.
The target market for this type of project should
probably be at least 1800 to 2000 women, even if the

marketing methods were personalized to each potential
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participant. The wide variety of places from which
women were recruited also presented administrative
problems in distributing and retrieving tests. These
problems would be greatly alleviated if all the subjects
were from a common worksite or community group with
which the investigator has direct communication.
Unfortunately, the investigator did not have the
capacity to specifically target the recruitment to a
large number of women in a common group, and thus the
sample sgze suffered.

The lack of random selection of the participants
caused the results of this study to be non-generalizable
to the public at large. Ethical considerations restrict
this type of research to voluntary participation;
however, the ideal circumstance would be random
assignment of the subjects to the experimental, standard
or control groups. The recruitment for this study
conceivably could have resulted in the experimental
group being more internally motivated to change their
eating habits than the standard or control groups.
However, the ATNS pretest scores were not significantly

different among any of the groups when tested by ANOVA,

which suggests that all participants were similar in

their flexibility/rigidity toward dietary change.



The changes in class settings, from a conference
room at TCOM to church parlors to homes, may have had a
confounding effect on the courses. Unfortunately, these
arrangements were often necessary to persuade women to
participate. More of the experimental subjects were
taught in the less formal setting of a home or church
than were standard subjects. This may have reduced the
cognitive retention of the experimental subjects, as the
relaxed home setting often allowed distracting
extraneous conversation to develop among the women.
They also may have tended to regard the class less
seriously, which could have lessened positive changes in
attitude and behavior. However, the participants in
less formal settings may have been more comfortable and
thus more open to attitude and behavioral changes.
Further research should be directed toward an assessment
of the type of setting which is most conducive to
improvements in knowledge, attitudes and behavior.

Lastly, investigation of the correlations between
knowledge, attitudes, and behavior within the treatment
groups in future studies would provide greatly needed

insights, assuming that the sample was large, random,

and homogeneous. Preliminary calculations of Pearson

correlation coefficients for all groups together in this
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sample indicated that total CMF and knowledge scores
were positively correlated for both pre- and posttests,
although ATNS scores were not significantly correlated.
Further research into this area would provide much-
needed insight into the relationships of the three

domains of learning.

Conclusions
The affective method of teaching used for the
experimental group was more effective than the
traditional method in improving: (a) overall knowledge
of diet, nutrition and cancer, b) knowledge of the
principal dietary factors related to cancer risk
reduction, and (c) ability to identify foods which are

low-fat, high-fiber, and/or rich in vitamins A and C.

Recommendaﬁions
As a result of the study, the investigator makes
the following recommendations for further research,
especially replications of this study:
1. A larger, more homogenous sample, preferably at
least 30 subjects per group, should be used, and

subjects should be randomly assigned to groups.



2. All the subjects should be from a common
worksite or community group, rather than from the public
at large.

3. A MANOVA using posttest scores as dependent
variables, paired with pretest scores and demcgraphic
variables as covariates, should be performed.

4. If possible, comparisons should be made between
groups taught in formal versus informal settings.

5. Correlations should be performed between the

changes in knowledge, attitude and behavior within each

group.
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P. 0. Box 22479
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Ms. Heidi Whitman, a graduate student at Texas Woman's University, has
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questions reqgarding her research project.
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) The 15 item Nutrition Knowledge Questiotmaire developed by Heidi
Whitman and administered to the subjects in her thesis research project
has been reviewed by me. Tn my opinion, the questions contained therein

are valid and appropriate for the population under study.

Yours very truly,

3 ! .
.‘7""_‘/‘-."'#‘\':1
Am Blankenship, h.D., {'(.D., L.D.
Department of Fublic Health
and Preventive Medicine
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NUTRITION KNOWLEDGE TEST

For each of the following questions indicate whether you
believe the statement is true or false by circling T or F.

True False
1. There is evidence today that excesses
or deficiencies of certain nutrients
in our diet may increase the risk of
cancer. T F

2. According to nutrition experts, most
Americans eat too little fat in their
daily diets. T F

3. The National Cancer Institute recommends
that you eat 25-35 grams of fiber a day. T F

4. Scientists who study the foods eaten by

people in other countries have found that

diets low in vitamin C are linked with

reduced risk for stomach and esophagus

cancers. T F

For each of the following questions circle the letter
beside the statement that best answers the question
being asked. It is important that you answer each
question. Even if you are unsure of the correct answer,
choose the one you think is the closest. Be sure to give

only one answer for each question.

5. A diet low in total fat may reduce your risk for

cancers of the: '
a. stomach, pancreas, and llver. o
b. colon, rectum, prostate, breast, and lining of

the uterus.
c. lung and larynX.
d. kidney and bladder.
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6. One of the advantages of a high-fiber diet is that
it may:

a. 1increase the absorption of calcium.

b. decrease the risk of stomach cancer.

c. prevent the formation of excessive gas.

d. reduce the risk of colon and rectal cancers.
7 . Increased risk of cancers of the mouth, throat,

esophagus, liver, and bladder have beem associated with:
a. heavy drinking of alcoholic beverages.
b. a high-fat diet.
c. a diet low in vitamin C.
d. a low-fiber diet.

8. A diet high in the following nutrient may reduce the
risk of cancers of the lung, bladder, and larynx:
vitamin D.

Iron.

vitamin A.

thiamin.

QL QT

9. Which of the following cheeses is lower in total fat?
a. cheddar cheese.
b. American cheese.
C. cream cheese.
d. mozzarella cheese.

10. To reduce intake of fats in the diet, one method of

cooking to avoid is:
a. deep frying
b. boiling
c. baking
d. broiling

11. An example of a lean cut of beef is:
a. ground hamburger meat.
b. eye of round.
c. beef brisket.
d. beef bologna.

12. The best way to add extra fiber to your diet is to:

a. take a fiber supplement. '

b. eat more breads and cereals made from white flour.
eat more fruits, vegetables, peas gnd beans, and
d cereals made from whole grains.

. i and vegetable juices.

d. drink more fruit
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13. Which of the following provides the most.vitamin A
in an average serving?

a. dark green and yellow vegetables.
b. whole grain breads and cereals.
c. potatoes.

d. meat, fish and poultry.

14. Which of the following fruits provides morz vitamin
C in an average serving?

a. strawberries.

b. pear.

c. white grapes.

d. grapefruit.

15. Vegetables which belong to the cruciferous family,
and which may reduce cancer risk, include:
a. mushrooms, onions, lettuce and beets.
b. broccoli, Brussels sprouts, cabbage and
cauliflower.
c. tomatoes, okra, and green beans.
d. carrots, sweet potatoes, pumpkins and winter
squash.
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ATTITUDE TOWARD FOODS AND NUTRITION QUESTIONNAIRE

The following questions are asking about your thoughts
and feelings toward particular foods. Please mark the
space above the number with which you most closely agree.
There are no right or wrong answers.

1. Whole grain crackers, breads, muffins, and cereals
high cost--+--+--+-—4+--+--+--low cost
1 2 3 4 5 6 7
easy to prepare--+--+-—+—--+-—+-—+--difficult to prepare
TRELDA 3 R B e (O
high food value low food value
for the money--+--+--+--+--+-—+--for the money
1 2 3 4 5 6 7
appetizing--+--+--+--+--+--+--unappetizing
1 2 3 4 5 6 7
satisfying--+--+--+--+--+--+--unsatisfying
i RPN Y SRS ST
I like I dislike
these foods--+--+-—-+-—-+--+--+--these foods
1l |2, 3.4 . 5.6 ‘¥

2. All fresh fruits and vegetables, and juices from them
high cost--+--+--+--+-—+--+--low cost
10208 124 - 5 56 -
easy to prepare——+——+——+—~+——+——+——difficult to prepare
1 2 3 4 5 6 7
high food value low food value
for the money--+--+--+--+--+-—+--for the money
I ioiaide: s w56, gyl
appetizing——+——+——+——+——+——+—-unappetizing
R I e ST <A |
satisfying-—+——+——+——+——+——+—-unsatisfying
1 .23 48 8 7
I like I dislike
these foods--+-—+--+-—+-—+--+--these foods
SRR e, O S S A

3. Foods made with dry peas and beans

high cost--+-—+-—+—-—+--t-—+--low cost
e m e R R v
easy to prepare——+——+——+——+——+——+—-dlfflcult to prepare
 AREE- S e AL
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high food value low food value
for the money--+--+--+--+--+-—+--for the money
1 2 3 4 5 6 7
appetizing--+--+--+--+4-—+-—+--unappetizing
1 2 3 4 5 6 7
satisfying--+--+--+-—4--+-—+--unsatisfying
1 2 3 4 5 6 7
I like I dislike
these foods--+--+--+-—+--+-—-+--these foods
1 2 3 4 5 6 7

4. Chicken and turkey cooked without the skin
high cost--+--4+--+-=4-=+-—+-=1low cost
1 2 3 4 5 6 7
easy to prepare--+--+-—-+-—+--+-—+--difficult to prepare
1 2 3 4 5 6 7
high food value low food value
for the money--+--+--+--+--+--+--for the money
a2l 83 H4nd-55W6 .
appetizing--+--+--+--+--+--+--unappetizing
1 2 3 4 5 6 7
satisfying--+--+--+--+--+--t+--unsatisfying
1 2 3 4 5 6 7
I like I dislike
these foods—--++-+--+--+--+--+--these foods
L 2% - 3% 4% 5k, 68 7

5. Fresh, frozen, or water-packed canned fish and
shellfish g
high cost--+--+-=+--+--+--+--low cost
o > e Y TR RN < S
easy to prepare-—+-—+--+--+--+--+--difficult to prepare
IRl S U I B T
high food value low food value
for the money--+--+--+--+--+-—+--for the money
s S S R SR - SRR -
appetizing-—+-—+——+-—+——+—-+--unappetizing
s e S e e T
satisfying——+——+-—+——+——+——+——unsatisfying
i MR, S SR s T I |
I like I dislike
these foods--+--+--+--+--+-—-+--these foods
; AR SN S - T - S
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6. Reduced fat luncheon meats, such as sliced ham,
turkey or chicken breast, roast beef
high cost--+--+--+-—-+~—+--+--1low cost
1 2 3 4 5 6 7
easy to prepare--+--+--+-—+4+-—+-—+--difficult to prepare
oot 2 i’ e Sage 40 [iDr ik G f o
high food value low food value
for the money--+--+--+--+--+--+--for the money
1 2 3 4 5 6 7
appetizing--+--+--+--+--+--+--unappetizing
Few b 20l Bir b ik B 6477
satisfying--+--+--+--+--+--+--unsatisfying
Lt 23 g 56 - 7
I like I dislike
these foods--+--+--+--+--+--+--these foods
L 2508 W 4 4516, 7

7. Beef, veal, lamb, and pork cuts with little or no
marbling and trimmed of all fat
high cost--+--+--+--+-—+--+--low cost
1 L2¢a3ilids, 50 .46: T
easy to prepare--+--+--+--+-—+--+--difficult to prepare
i e ki 13 e Jun i 5 s e v/
high food value low food value
for the money--+--+--+--+-—+--+--for the money
7 O Mo T (e 7 I T
appetizing——+——+——+-—+——+——+——unappetizing
1 2 3 4 5 6 7
satisfying--+--+--+--+-—+--+--unsatisfying
Jiie 23 e 25 5 647
I like ; I dislike
these foods--+--+--+-—-+--+--+--these foods
y R P RN SN - AR TR

8. Lowfat and nonfat milk and dairy products
high cost--+-—+-—+-—+-—+-—t--low cost
IR At o - T T
e——t——t—-—4—=+-—+-=+--difficult to prepare
y R e TR RS S S
high food value low food value
for the money--+-—+-—+-—+-—+--+--for the money
s - i B (IO vl o
appetizing——+——+——+—-+——+——+--unappetlz1ng
s - S0 SRR R - ey
g__+__+——+——+——+-—+——unsatisfying
s - e TR SR B

easy to prepar

satisfyin



I like I dislike
these foods--+--+--+—-—+-=+—-—+—-—these foods

P25 T3 N B e T

9. Lowfat ("diet") salad dressings and margarine
high cost--+--4+-—+-—4+-—+—-—+--l0w cost
IT-£2 335 _4Wes5n 6 A7
easy to prepare--+--+--+-=+--+-—+--difficult to prepare
1 2 3 4 5 6 7
high food value low food value
for the money--+--+--+--+--+-—+--for the money
1 2 3 4 5 6 7
appetizing--+--+--+--=4+--+-—+--unappetizing
1 2 3 4 5 6 7
satisfying--+--+--4+-—4+--+-—+--unsatisfying
12 '3 4 5 6 7
I like I dislike
these foods--+--+--+--+--+-—-+--these foods
Jik L2045, 6.0

10. Non-alcoholic beverages, e.g. tea, coffee, bottled
mineral water, fruit drinks, carbonated beverages
high cost--+--+--+--+--+-—+--low cost
1 2 3 4 5 6 7
easy to prepare--+--+--+--+--+-—+--difficult to prepare
1 2 3 4 5 6 7
high food value low food value
for the money--+--+--+--+--+--+-=for the money
f6 2 BHRLE 5 6RNT
appetizing--+--+--+--+--+-—+--unappetizing
K Imari? Ternet et/ bt il S
satisfying--+--+--+--+--+-—+--unsatisfying
123 A 5506 T
I like I dislike
these foods--+--+--+--+--+--t+--these foods
l p S TRt SRR T SR - R )
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The following questions are asking about your thoughts
and feelings toward nutrition. Please mark the space
above the number which most closely describes your
feelings about the statement. There are no right or
wrong answers.

11. I usually will not taste a food if its appearance is
similar to something I dislike.

strongly moderately slightly slightly moderately strongly

agree agree agree disagree disagree disagree
Fomm tmmm e tomm tmmm—————— Fo—————— +
1 2 3 4 5 6
12. Exploring several methods of food preparation is
desirable.

strongly moderately slightly slightly moderately strongly

agree agree agree disagree disagree disagree

pomm o ————— pomm fomm e pmmm +
1 2 3 4 5 6

13. I think that food habits should be flexible enough to

vary with a new situation.

strongly moderately slightly slightly moderately strongly

agree agree agree disagree disagree disagree
[ S — Fmm—m e ————— $———_—————— Fm———————— e e e t=——————— +
1 2 3 4 5 6
14. I like for my family to stick to the old favorite

meals, rather than mess them up with new and different
kinds of foods.

strongly moderately slightly slightly moderately strongly
agree agree agree disagree disagree disagree
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15. Unfamiliar foods often interest me.

strongly moderately slightly slightly moderately strongly

agree agree agree disagree disagree disagree
Fomm fmmm fmmm Fomm fom e o +
1 2 3 4 5 6
16. If I am satisfied with food I eat, I see no reason for

me to change.

strongly moderately slightly slightly moderately strongly

agree agree agree disagree disagree disagree
Fomm e ——— fomm—————— tommm——————— tomm——————— Fommm e R +
1 2 3 4 5 6
17. If my diet were poor, I would probably take vitamin

pills rather than vary the foods that I choose.

strongly moderately slightly slightly moderately strongly

agree agree agree disagree disagree disagree
e ——— fmmm—————— fmmmm fommm————— fommm pmmm————— +
1 2 3 4 5 6
18. I could learn to eat fruit for dessert rather than a
pastry.
strongly moderately slightly slightly moderately strongly
agree agree agree disagree disagree disagree
o ————— il fommm———— fommm————— Fomm - fomm———— +
1 2 3 4 5 6

19. I believe that the person who gets the most
satisfaction out of eating is the one who sticks to the

foods that are familiar.

strongly moderately slightly slightly moderately strongly
agree agree agree disagree disagree disagree
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20. In actual practice my nutrition knowledge has little
influence on what I select to eat.

strongly moderately slightly slightly moderately strongly

agree agree agree disagree disagree disagree
tomm e e o e fomm fom +
1 2 3 4 5 6
21. Trying new and different foods appeals to me.
strongly moderately slightly slightly moderately strongly
agree agree agree disagree disagree disagree
tmmmm Fomm fomm tomm——————— fommm—————— Fmm————— +
1 2 3 4 5 6
22, I would be willing to spend time in making nutritious

foods available for myself and/or family instead of eating
convenience foods of low nutritional quality.

strongly moderately slightly slightly moderately strongly

agree agree agree disagree disagree disagree
o Fom——————— Fmm——————— Frm——————— tomm—————— e ———— +
1 2 3 4 5 6
24 . I would be willing to try an unfamiliar food at least
once.

strongly moderately slightly slightly moderately strongly

agree agree agree disagree disagree disagree
e fmm——————— fm——————— fEmassames=— FEm e =i he s e = +
1 2 3 4 5 6
25. Teaching calorie control and food selection to a fat

person is a waste of time.

strongly moderately slightly slightly moderately strongly
agree agree agree disagree disagree disagree
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26. I would fix more nutritious meals if I knew what to
prepare.

strongly moderately slightly slightly moderately strongly
agree agree agree disagree disagree disagree

27. For better health, I would be willing to try a food
I hadn't eaten before or several foods over a period of
time.

strongly moderately slightly slightly moderately strongly

agree agree agree disagree disagree disagree
tmmmm————— Fmm—— fommm fmmm—————— tommm————— tmm—————— +
1 2 3 4 5 6
28. If I didn't like a food prepared in a certain way, I

would not try it prepared a different way.

strongly moderately slightly slightly mo@erately sFrongly
agree agree agree disagree disagree disagree
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Hamo . N B Dalo

Nuliition tistory

Food is necessary 1o sustain lito. Nutiitional habits are o important factor in the overall haalth status of every
individual and an adequalae Intake of all tequited nutdents pravides the basls for an optimallifestylo. For this teason,
thoughttul and coinplete answers o all questions in the Nutrition History are important. They will serve as an Initial
basis for your nutritional assessment. The more accuate your nutrition history, the mote accurate your nutritional
evaluation can ba. Mease (eel liee lo provide additional infonnation or add conunents to any portion of your nutrition
hizstory

I Welght tlistory .

Height 0 _____ What do you welgh on your scales? _____1bs. How much would you like to welgh? ____Jbs. How
much did you welgh one year ago? _.._. lbs.
Have you galned or lost welght tece:*\ly? . .yes . .__ no
How much? Gained __1bs. Losl ___._Ibs. :
\
Over what period of time? ____weeks . month(s) .. whole year
Have you tecantly changed your usual food inlake o eating habits/pallerns? ____ yes no
Wso, please specily . i e

Lowest adult weight _____Ibs. at _______yis. of age
Highest adult weight ______1bs. at ___.._yts. ol age
Did you have a weight problem as a child or teenaget? - ____yes _.__ no
1120, were you ___ - underweight ___ .. overweight

Summatize your weight loss/dieting history (il applicable)

Sourea of Diet (Dietitian, Physician, lnclusive Dales No. Ibs. Lost

Type ol Diet
Sell-selected, Weight Walchers, elc.)

Did you regain the weight you lost? _. . How long did it take? _ .

1. Dietary Praclices
Which meals do you usually eat? (Ue sue to include approximale time at which meals are normally eaten)
(limes)

Breaklast _ _am/pm. Lunch am/pan. Dinner . __aam/pan. Snacks

Indicate the number and places ol meals/snacks you usually eat al home or away frtom home:

Deeaklast times por week Whete enten? o

Lunch __ times por week  Wheteeaten? _

_ times per week Where eaten? =

Dinner _

Snacks times per day Whete ealen? . = NS
i " ? i e : B
How many meals during a typical week do you eal away from home? . _
Whete (loyy(m eat out tgosl l:oqucnﬂy? fasttood  _..__caleletla  ___restawant other (spocily)
i s . Slow
How would you describe your eating pace? . ... Tast ... Moderale .S
Ate your meals consumed In a calm and peacelul envitonment? . __Naiely .____Occaslonally Frequently
Always
Does your daily schedulo allow you (o aeloct and prepare nubiitious, home cooked meals? ____Narely
Oceasionally _____Crequantly . Always wr-1a
Nev. 0/684
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I “rarely™ or “occaslonally”, please slate why

Who Is responsible lor your food purchases?

Who usually prepates your food? SRR R

For how many persons Is your lood usually prepared? (Indicate thelr relationship to you and age (example-family
members)| ___

Check any special situations which may aflect your dietary seleclions:

e Mood Intolerancas or lood allergies Comments:______
-~ chewlng or swallowing problems

—_cultueal, religlous, philosophical dietary practices -
e tmmysual wmi schedule (example-working nights)

——— lack ol 1efltigeration or fieezer space
———lack of functioning or adequate oven/broiler
— budgetary restiictions

— . other

Describe your usual bowel movements: ____ notnal  ____ conslipated diarthea mixed
Do you 1ake a vitamin/mineral/dietary supplement? ____ yes _____ no

Types, amounts and frequency of use :
At what hour do you usually go losleep? ___ . Usually aulso? ________

Do you get up in the middle of the night and snack? ______ never _somelimes nightly

Il you do snack duting the night, give examples of what you choosa lo eat

Additional nutritional comments or questions ..

. Food Intake Frequency

Nutrients in foods fit togaethaer like pieces of a puzzle to help achieva optimal health. The kinds and amounts of loods
reqularly eaten, however, also depend upon your individual eating style and personal environment. The qud
frequency record will be used to assess your dietary status and lo provide ditection for nulritional counseling. Forlluls
toason, complaete and accurate infoumation is necessary. Ploase read the ditections carelully and note that l(ns
section asks for the number of seivings both per week and per day of vatious loods. Mlease also note that the serving
s120 is listad for each lood. This setving size is not nacessarily the size portion which many person$ consume. For
example the stated serving size lor beof is 3 ounces. A 9 ounce stoak (average steak h'ousn.sizo)' wqulgl therefore be
listed as “3" servings rather than “1" sarving. To lurther helpvisualiza poitions mnlsm'vu'lg sizes, itmight be helplul to
know that a smnd:;u/ caletaria sorving of mashed potatoes is '» cup and that a smnllnucn'gﬂnss.holqs 4 ounces or '/
cup. As you complete the food liequency tecord, please make a nole in the "Comments”section il you would like

assistance with any answer.

Indicate the number of times por week you cal the lollowing loods. I less than one time por week, stala less thanone
(<1) oro0

Millk and Dairy Producls

Humber of Commentls )
AR Sewvlnga  Clicle types most frequently consumed or provide

PPer Week  additional information concorning method of
prepatation
Milk 0 o7 (1 cup) Whola, 2%, 1%, %%, skim, chocolate, bultermilk

Yot 0oz (1 cup) sklim  lowlat  whole  flavored



Meats and Other Protein Sources

Serving Slze

Number of

(Cooked Welght) - Servings
Per Week

Beel 3 oz. E R
Hamburger 3oz NS
Pork (ham, chops) doz. ", EPR
Bacon, sausage 1 plece S
Luncheon meat, hot dogs 2 oz. -t
Chicken/Turkey 3 oz.
Cheese (do not include 1oz
cream cheese)
Fish 3 oz.
Tuna/Salmon 3 oz. _
Shelllish Joz. Coabs s DTS,
Liver, organ meals 3 oz.
Veal/Lamb 3 oz.
Eggs (not used in 1 —_—
cooking/baking
Fggs (used in cooking/ 1 —————
baking)
Nuls, seeds 1 o0z.
Beans/Peas (pinto, red, V2 cup A
navy, lima, English,
blackeye, etc.)
Peanut Bulter 1 tablespoon i
Do you trim olf visible fat from meals? ___yes N0 -

Des