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(ABSTRACT)

A new, standardized food label developed by the Food and Drug
Administration is appearing on products this year. Extensive research on consumer
use suggests that approximately 20 % of the U.S. population, composed mainly of
elderly and minorities, cannot correctly interpret the nutrition information on the
label. This research explored the specific knowledge required for correct
interpretation based on a model in which nutrition knowledge was organized in
hierarchical levels: food groups, macronutrients and micronutrients in foods, with
each level including dimensions of nutrition terminology, health relationships and
related mathematics skills.

An instrument was developed and pilot tested to measure knowledge at each
level, as well as to measure accuracy in food label interpretation. Test items were
revised based on peer input, correlational data, item analysis, and reliability. The
revised instrument was then administered to purposive samples of adults (250
subjects) representing the range of nutrition knowledge measured by the test. Scores

were re-analyzed to establish the validity and reliability of the new instrument.



Factor analysis was used to explore the value of the original hierarchical model and
to posit an additional model based on conceptual complexity. Hierarchical multiple
regression was used to predict accuracy of food label interpretation based on factors
depicted by both models.

Findings indicated that the structures outlined in each model are useful
predictors of food label interpretation, accounting for over 52 percent of the
variance. Suggestions are made for further development oi the test instrument and
on how to incorporate learner pre-assessment in designing nutrition education

interventions.
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CHAPTER ONE
INTRODUCTION
Background of the Problem
Nutritionists face an educational challenge: helping consumers interpret the
new food label, as well as helping them to use these acquired skills in making
healthy food choices. This must all be done in the context of a complex food

market.

The New Food Label. The Food and Drug Administration (FDA) developed

a new food label in the Spring of 1993 (Appendix A, p.140). As of May 1994, all
products, including some not previously required to be labeled, must carry a
standardized format for reporting the nutritional content of a food. The Nutrition
Labeling and Education Act of 1990 (Public Law 101-535. 104 Stat.2353) called for
activities to educate consumers about the use of nutrition information on the new
food labels in order to facilitate making healthier food choices. Both the FDA and
the USDA have launched an extensive campaign directed at educating the public on
the effective use of these labels.

The National Exchange for Food Labeling Education (NEFLE), has been
established by the FDA and USDA to co-ordinate educational activities designed to
promote the use of the food label. The campaign’s education goals are to stimulate
interest in the use of the information on the label, to enable consumers to make

nutritious food selections, and to encourage "confidence" and "credibility" in food



labeling information (NEFLE, 1992, p.2). As of January of 1993, there were
seventy-one education projects designed and developed by private and government
groups to facilitate the use of the label (NEFLE Data Base, Agricola, 1992). Two
conferences, one in September of 1992 and another in June of 1993 were organized
by NEFLE to bring together researchers, education professionals, government
agencies, and food manufacturers to address various issues ranging from research
and educational materials development to effective communications and partnership
formation.

Extensive research has gone into the design, content, and final format of this
label. The American Dietetic Association (ADA), representatives from the food
industry, consumer interest groups, and other professional organizations have
addressed issues regarding how nutritional information should be determined and
presented on the labels. An important position taken by the ADA was that an
effective nutrition education program should be initiated when the new labels appear
on foods, one that aims at educating the consumer to conceptualize household
measures and understand the nutritional values represented on the label (Hess, 1991).

The Human Nutrition Information Service (HNIS), a branch of the USDA,
conducted two nationwide surveys in 1989, the Diet and Health Knowledge Survey
(DHKS) and the Continuing Survey of Food Intakes by Individuals (CSFII). As of
June of 1993, the USDA was in the process of combining the data from the two

surveys in an attempt to establish relationships between what people eat, their



a nutrition label is an educated woman, living with others, who knows about nutrition,
is concerned about the quality of the food she buys, and believes that following the
Dietary Guidelines for Americans is important to good health. The person least likely
to use it is a male, living aloné, who is less educated, less knowledgeable about
nutrition, less concerned about the quality of the food purchased, and who finds the
Dietary Guidelines unimportant (Welsh, 1992; Cleveland, 1992).

In September of 1990, the U.S. Department of Health and Human Services
released a set of 298 goals for increasing the span of healthy life for Americans.
Twenty-two of these goals were nutrition related, involving reductions in cholesterol,
saturated fat, sodium, and kilocaloric intakes, and increases in calcium and iron. These
nutrients feature prominently in the new food label. One goal in the above mentioned
document, is "to increase, from a baseline of 75% to at "least 85%, the proportion of
people aged 18 and older who use food labels to make nutritious food selections (U.S.
DHHS, 1990, p.12)."

The development of the new label was based on extensive research by the
FDA. The last two large-scale, nationwide experimental studies, one testing label
formats (Levy, Fein, and Schucker, 1992), and the other testing format preference and
accuracy of interpretation (Levy, Fein, and Schucker, 1992), suggested that, while
most people were able to understand the information presented on the label,

approximately 20% of adults could not. The people exhibiting difficulty with label use



were predominantly of lower educational backgrounds, older Americans, and
minorities. The proportion was essentially the same regardless of label format.

Although the inability to make correct interpretations or to exhibit knowledge
about nutrition and food labels is not limited to these populations, they represent high
risk groups who should be targeted for educational interventions that are designed to
increase their knowledge and ability to make nutritious food choices.

Improving Nutrition Education OQutcomes. Adult education approaches to

nutrition education interventions may increase outcomes and credibility for the
profession. The role of nutrition in health care delivery is still a concept not fully
accepted. In medicine, nutrition plays a vital role in the control or treatment of certain
diseases. The role of the nutritionist as an "intervention specialist” is one that the
medical profession is only just beginning to fully recognize (Insull, 1992). Nutrition
education is designed to improve eating habits and facilitate food choices through
knowledge about foods, the nutrients they contain, and their importance in promoting
and maintaining health (Johnson and Johnson, 1985). However, as Smith and Lopez
(1991) and several other authors cited in the literature review of this document have
indicated, nutrition knowledge does not always bring about desired behavioral changes
in the learner. One contributing factor may be the apparent failure to effectively
communicate complex, scientific knowledge into content that is comprehensible,
acceptable, and easily implemented by adult learners regardless of levels of

intelligence, socio-economic or cultural backgrounds (Greene, 1990; Sullivan, Schiller,



and Horvaths, 1990). Another factor may involve the profession’s approaches to
nutrition education interventions.

It is possible that this apparent failure to document change may be one of the
reasons for the under use of nutrition services or the slow response by insurance
carriers to recognize the value of nutrition education in health care.

The Need for a Paradigm Shift. This study focuses on an approach to nutrition

education with the learners’ needs as a primary objective. There has been some
movement by the profession to accommodate learner needs in nutrition education
interventions. The ADA set up a task force to examine the dissemination of nutrition
education to the public. In January of 1990, it presented a position paper in which
nutrition education was defined as a process by which the public could apply
knowledge from the science of nutrition to the improvement of food practices, and
recognize these practices to be effective in promoting health. It also stressed the
importance of educational methods and evaluations that are designed to accommodate
the multiple factors that are involved in how and why people make food choices.
These approaches would help the public acquire a knowledge base that would help
people make the right choices and "develop decision-making skills". For "the public to
achieve optimal nutritional health, nutrition education should be incorporated in all
appropriate educational systems, health promotion, disease prevention, and health
maintenance programs" (ADA, 1990, p.107). The paper stressed that nutrition

education program planning should include a research base for knowledge, audience



identification, settings, program development, and evaluation. Recognizing that people
will only make changes in their eating habits if they are committed to change,
nutritionists could foster this commitment by encouraging people to set their own
goals, respecting and incorporating them and the knowledge base from which they
came into a learning situation. The paper also emphasized the need to provide settings
conducive to learning where the nutrition educator becomes a learning facilitator rather
than merely an information provider (ADA, 1990). This position makes it evident that
the ADA is formulating a unique philosophy of nutrition education and is on the verge
of a paradigm shift which is ideally suited to the concepts outlined in the model under
investigation in this study. Equally important in designing nutrition education
programs is the understanding of the epistemology of nutrition knowledge or the ways
of knowing about nutrition. Nutrition concepts may be learned from the culture or
religion in which a person was raised, or the market and home environment where
food habits were learned. They may be learned from practice, observation,
advertising, or from the media. Nutrition concepts and subsequent food choice
behaviors may be influenced by gender (Auld, 1990; Welsh, 1992; Cleveland, 1992),
which in turn may be influenced by rules of a particular culture or society.

Nutrition educators function within boundaries that define objectives,
regulations, behaviors, and ways of thinking about the field. Traditionally, this
paradigm has encouraged practitioners to interpret nutrition and related scientific

research and theory, and translate this information to the public (Guthrie, 1989).



Many of the learning situations in which nutritionists engage are still those of superior
knowledge being imparted to those ignorant of this material. This puts the learner in
the role of dependence, with concomitant loss of autonomy (Achterberg and Trenker,
1990). The educator thus assumes far more responsibility for learning outcomes than
necessary or feasible (Mc Guire, Foley, Gorr, and Richards, 1983). Little attempt is
made to evaluate prior knowledge or level of interest of the learner. Rather, the
intervention traditionally seeks out a problem area, designs an agenda, and delivers it.
Perhaps it is time to empower the learner with greater responsibility in the learning
process by using that which s/he already knows or wants to know as a foundation for
further educational interventions where necessary (Achterberg, 1988). This knowledge
base must be evaluated in an effort to clear up misconceptions, to establish the level of
understanding of the learner, and to provide a common ground from which to begin an
intervention (Guthrie, 1989).

Building on Prior Learning. The literature review in Chapter Two revealed that
research has explored numerous ways to make learning more effective or to trace
nutrition information processing. Some of these studies have used concept mapping,
that is, identifying methods used by learners to move from general to specific ideas
(Guthrie, 1989). Other studies have used marketing models aimed at providing
strategies for re-defining the traditional nutrition education paradigm (Parks and
Moody, 1986; Dunlap, 1986). There is some indication that people tend to over-

simplify nutrition concepts when they are too difficult or confusing to comprehend,



usually resulting in categorizing food as "bad" or "good" (Wellman, 1990), or that the
degree of difficulty of a nutrition concept and how well it is learned may be
motivational in that a nutrition and health-related problem becomes a strong motivator
for learning (Cleveland and Tippett, 1991).

Based on research and pilot test interviews therefore, it may be possible to
postulate that nutrition learning may follow a hierarchical order, one that involves the
processing or acquisition of information in varying levels of complexity. It is also
reasonable to expect that an individual cannot, or perhaps will not, satisfy higher levels
of complexity unless base level comprehension needs are felt or met first. In other
words, it may be necessary to know that meat is a source of fat before one can
understand or want to know about the different types of fat in foods and move from
there to an understanding or a desire to know about the role of fat in the development
of heart disease.

The development and presentation of a model depicting this hierarchy is
detailed in Chapter Three. However, it is summarized here in order to introduce the
reader to its conceptual framework with reference to the preceding discussion. It
proposes that nutrition education interventions may be adapted to varying competency
levels and different learner needs. While this type of education has been criticized as
being reductionistic (Collins, 1983), it may be appropriate when attempting to identify
specific skills or performance-based learning (Torshen, 1977; Knowles, 1984) required,

for example, to interpret nutrition information on labels.



In the model, nutrition knowledge is depicted on three levels beginning with
the major food groups, followed by the macronutrients, and finally the micronutrients
in foods.

At each level, dimensions of knowledge with respect to the terminology used in
nutrition, diet and health relationships and relevant, mathematic skills are mapped out.
It is assumed that people at different knowledge levels within each dimension would
interpret and use the information on a food label differently. Pretesting, using a valid
and reliable diagnostic instrument, could allow the educator to establish the level of
comprehension and competencies that the learner already has. It also permits one to
stop at a point where the skills needed are beyond that which the learner possesses or
desires. This latter point is important because confusion and boredom may set in
when the learner is no longer capable of, or interested in understanding any more of

the information being presented, and to pursue it may be counterproductive.



Statement of the Problem

There is an interesting challenge here for nutrition educators, and it may be
time to look for new approaches to teaching nutrition. It is no longer valid to merely
seek out a problem area, design an intervention, and deliver the message. Rather, new
strategies should attempt to address individual learner needs and competencies,
evaluate prior knowledge, address the skills required for the intervention, and design
an appropriate intervention based on theory.

A new, standardized label is currently required by federal law to be on all food
products. The FDA’s study on label interpretation has shown that at least 20% of the
U.S. population is unable to correctly interpret information on the label regardless of
format (Levy, Fein, and Schucker, 1992). This is attributed to specific deficits in
nutrition knowledge and related competencies. In order to identify these deficits, a
determination must be made of the specific knowledge and skills or competencies
required to correctly interpret nutrition labels. Given that there are different levels of
complexity in which the food label can be interpreted, it must be determined what
knowledge is required at those different levels in order to design appropriate nutrition
interventions.

The model on nutrition knowledge being tested in this study may be an
effective way to determine past learning, correct any misconceptions, and direct the
intervention to the specific level of competency assessed for or by the individual or

group under consideration.
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Purpose of the Study

The purpose of the study was to design a model which structures nutrition
knowledge in the learner at various levels of complexity corresponding to similar
levels identified in the new food label and develop an instrument to measure nutrition
knowledge as identified by the model.

This study serves three additional purposes:

1. To assess prior knowledge and skills which may be useful in planning
objectives, delivery, and evaluation of future educational interventions.

2. To provide nutrition educators with a useful testing instrument which may
enhance the learning of new material and be valuable, among other things, in
educating the public on the use of the new food label.

3. To focus on the importance of nutrition education strategies both in the
profession and in the public.

Research Questions

The following research questions will be addressed in this study:

1.What is the relationship between performance on label interpretation and
nutrition knowledge related to the major food groups?

2.What is the relationship between performance on label interpretation and
nutrition knowledge related to macronutrients including protein, carbohydrate, fat, and

fiber?
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3.What is the relationship between performance on label interpretation and
nutrition knowledge related to micronutrients including cholesterol, vitamins, and
minerals.

4.To what extent is nutrition knowledge represented by a skills level model an
accurate predictor of correct food label interpretation?

Significance of the Study

This is an opportune time for nutritionists to play an active role in public health
nutrition education and to increase credibility, confidence, and the use of these
professionals. The traditional paradigm of providing nutrition information mostly by
translating the scientific literature to make it applicable to food choices and generally
saturating the public with nutrition information needs review. The protection of the
public is at the heart of the process; however, it is still embedded in the same
educational paradigms that have not been as successful as they should have been be.

It is therefore timely that new approaches be developed to facilitate a very complex
problem.

Nutrition educators need evidence that methods to educate the public have been
tested and proven to be effective and that these tests are based on theory and research.
This study provides a reliable instrument which may be used to pre-test learners prior
to initiating an educational intervention. It also provides evidence that knowledge
structures exist in the public at varying complexity levels, and that this knowledge base

may be used to enhance learning of new material. Additionally, the pre-test
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instrument may be valuable for use in the massive campaign being launched by

various federal and private sectors to educate the public on the use of the new food

label.
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Definition of Terms

Nutrition information panel. This panel on the new food label is entitled

"Nutrition Facts". The information and format must be in accordance with federal
regulations and must list calories, calories from fat, and the amounts of specific
nutrients that have been identified as being of greatest public health concern. Serving
sizes are standardized and include the above- mentioned nutrients contained in a
serving.

Servings. Serving size is defined by the FDA and the Federal Safety and
Inspection Service (FSIS) as the amount of a food customarily eaten at one time. The
new FDA serving sizes are more realistic than those used by manufacturers in the past.

Ingredient listing. Ingredients are listed in descending order of predominance

in a product.

Macronutrients. The major nutrients including protein, carbohydrates, fat, and

fiber are listed in gram weights.
Micronutrients. Essential micronutrients are measured in smaller metric
measures, usually milligrams, micrograms or nutrient equivalents.

Recommended Dietary Allowances (RDA). Average nutrient and energy

standards designed to maintain good nutrition have been defined to meet the needs of
most healthy people in the United States. These are established by the National

Research Council, Committee on Dietary Allowances.
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U.S. Dietary Guidelines. These guidelines are dietary recommendations for

healthy Americans and constitute the central statement of federal nutrition policy.
They are issued by the USDA and the DHHS.

Daily Values. Reference values developed by the FDA for use on the new
food labels represent Reference Daily Intakes (RDI’s), or values for protein, vitamins
and minerals based on population-adjusted means of the RDA. Daily Reference Values
(DRV’s) for substances such as fat and fiber which do not have an RDA value
nonetheless have important implications for health.

Nutrient Content. Contents will be presented on labels not only by weight, but

also as a percent of the Daily Value, allowing the consumer to decide whether a

food contributes a lot or a little of a selected nutrient.
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Delimitations
A purposive sample of adults users of food labels representing a wide range of
demographic variables were tested.
The effects of instruction on knowledge revealed by subsequent test results
were not assessed.

Actual food choices were not assessed.

Limitations
Because the study will use English as the medium of communication, results
should not be used to generalize to non-English speaking populations.
Because this is a paper and pencil test it requires a 7th to 8th grade reading
ability identifed by a Flesch score of 61 (Grammatik, Word-Perfect 6.1).
Because the study is testing knowledge, relationship and probable cause, the

results may not be generalized to action outcomes or effect.
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CHAPTER TWO
A REVIEW OF THE LITERATURE

This chapter will review the literature on nutrition education with an emphasis
on its relationship to food label use, accuracy of use, and comprehension. The
material will be organized around the following categories: nutrition education
philosophies and approaches; food label research; and the organization and assessment
of nutrition knowledge for consumers.

Nutrition Education: Philosophies and Approaches.

This section of the review was undertaken to determine whether or not
nutritionists regarded themselves primarily as educators or practitioners. This may
reveal the existence of a philosophy of nutrition education and how a study like this
one may contribute to its development.

A Brief Historical Perspective

The science of nutrition began with the discovery of vitamins in the early 19th
century. Dietary intervention was popularized and then as now, was mainly on body
weight and exercise. The education of dietitians was confined to hospitals where the
preparation, service and teaching of special diets was complementary to other forms of
medical treatment. The role of nutrition began to change when in 1915 to 1920 a
nutrition survey in Kentucky, later carried out in other states, revealed "a prevalence"
of malnutrition among children (Egan, 1981, p.285). This initiated the Social Security

Act of 1935 which was aimed, in part, at preventing malnutrition by the distribution of
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surplus food. By the 1950’s the relationship between diet and disease and the long
term ill effects of malnutrition became more obvious and nutrition joined the field of
preventive medicine.

The inclusion of normal and clinical nutrition education into a medical health
care plan was attempted in the 1960’s and by the early 70’s the Federal Government’s
Child and Youth Program, some HMO’s, and Family Health Care centers also began
incorporating nutrition care into their delivery systems (Caliendo, 1981).

Public education became a major function of nutrition practice mainly
providing guidance in following specified diets. Except for a few teachers in
universities or other formal educational settings, nutritionists still saw themselves
primarily as practitioners rather than educators.

The fact that nutrition education was not reaching the public through qualified
professionals became evident when the results of a study conducted in 1980 revealed
that 68% of the public seemed to depend on television commercials and magazines
instead of health professionals for information (Wellman, 1990). Time and space
constraints placed on the media abbreviate and disconnect facts, and they are often
presented out of context. Science is reported as a form of entertainment, not education
(Burnham, 1987). The public wants useful facts given as briefly as possible, and
advertising does that by providing goods that protect people from real or imagined ills
like a vitamin pill or a single serving of cereal that will counteract poor food habits

(Wellman, 1990).
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An Educational Focus in the Profession and in Practice

Founded in 1917, the American Dietetic Association (ADA) established
professional, educational and practice standards. A new position paper on nutrition
education for the public (ADA, 1990) focused on the necessity to empower learners
with the knowledge they require to use sound nutrition practices to improve food
choices and to recognize the importance of good nutrition in promoting health. In
order for "the public to achieve optimal health, nutrition education should be
incorporated in all appropriate educational systems, health promotion, disease
prevention and health maintenance programs" (p.107).

The evolution of a philosophy of nutrition education. Traditionally, nutrition

education was directed at women since they were considered to be the ones responsible
for the overall health of the family, including nutritional well-being. This approach
may be outdated because, according to Lewin’s gatekeeper theory, it is based on the
concept of "disconnected theory" (Achterberg, 1988, p. 240) in that women are no
longer the sole decision makers with regard to family food choices, yet most nutrition
education interventions are still directed at women. Achterberg proposes creating links
between nutrition education theory (based on research) and practice, suggesting that
the more links that are created the stronger the effect of education. For example,
research shows that the family is the strongest component of a society, therefore eating

to lower heart disease risk is better taught to the whole family.
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Defining a code of values. Nutrition educators also need to define a code of

values in order to answer some important questions pertaining to practice. For
example, "what gives us the right...to intervene in anyone else’s eating habits? and,
who deserves our limited resources, individuals or groups with the worst problems
(Achterberg and Trenkner, 1990, p.189)"? In order to distinguish between right and
wrong in practice, a shared set of standards or a paradigm must guide the profession.
Nutrition educators have practiced from a philosophy of paternalism (Achterberg et al.,
1990), which is mostly a process of "superior knowledge" being imparted to those
"ignorant " of this material. This puts the learner in a dependant role and the educator
thus assumes too much responsibility for learning outcomes (McGuire, Foley, Gorr,
and Richards, 1983).

Evaluating the impact of nutrition education. Some nutrition education

interventions have also been based on the assumption that knowledge gains are
responsible for positive dietary changes. Programs that evolve from these assumptions
are knowledge-based, content-driven, teacher-centered, and cognitive- goal oriented.
Some research suggests that affective based nutrition education approaches may be
more effective than those with cognitive goals (Rosander and Sims, 1981). Drawing
from social psychology, these authors reveal that attitudinal change may precede
behavioral and knowledge change. They tested this theory on participants in a WIC
program and concluded that they achieved desirable changes in knowledge, attitudes,

and behavior with this approach. Using a more elaborate design and data analysis,
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Brush, Woolcott and Kawash (1986) re-tested this hypothesis examining their data for
relationships between nutrition knowledge, attitude toward nutrition and nutrition
behavior. While many previous researchers failed to do so, they found correlations
between knowledge and behavior. They point out that their sample was self-selected
consisting of highly motivated people who were practicing their knowledge before the
educational intervention.

Hart, Alford, and Gorman (1990) designed and tested a module evaluating
cognitive and affective concepts on nutrition and concluded that a change in
knowledge precedes attitudinal change in the knowledge-attitude-behavior sequence.

Johnson et al.’s, meta-analysis (1985) of research findings from over 300
articles led them to conclude that, generally speaking, nutrition education has led to
significant increases in knowledge with some positive attitudes toward healthy eating.
They found very little evidence of relationships between knowledge, attitudes and
behavior.

Achterberg (1988) believes that attitude and behavior studies need to be
supported by more qualitative research in order to reveal the variables that fall between
pre-and post-tests and accommodate the complexity of food choice behaviors more
accurately.

Approaches to nutrition education based on philosophical models. A

traditional, philosophical approach used in nutrition education is the "moral model"

(Achterberg et al., 1990, p. 190) which puts the onus of decision-making and control
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on the client. Since neither the paternal nor the moral models appear to be ideal in
most situations, the authors propose compensatory and enlightenment models. In the
former, clients are held responsible for a solution to a problem but not for the problem
itself. In the latter case, clients are responsible for the problem while the solution is
left to the health care providers or other organized programs. Alcoholics and
Overeaters Anonymous programs are based on enlightenment models. Compensatory
models view the client as a victim of society and therefore not responsible for the
problem as much as the solution. These approaches provide a way for people to gain
some control of their own lives (Achterberg et al., 1990). The compensatory model
better reflects the definition of nutrition education which is a process by which an
educator seeks to empower learners to act on food and nutrition related issues in a way
that will ultimately free them from an intervention (Achterberg, 1988).

Some individuals need a paternalistic or even a Skinnerian approach
(Achterberg et al., 1990), although neither may have universal appeal. This is
illustrated in the results of a study where one group of subjects was provided with
nutrition information in a brochure using "threat appeal" which stressed what
deleterious effects would result by not following a recommended regimen. The other
group received material presented as "benefit appeal”, stressing the positive effects of
the dietary regimen. Neither approach resulted in significant differences in nutrition

knowledge gains (Looker and Shannon, 1984).
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