


FHESIS

3
A0 LIBRATY
Michigan State
University
This is to certify that the

dissertation entitled

VALIDITY AND RELIABILITY OF STAGE OF CHANGE INSTRUMENTS
AND PROCESSES OF CHANGE TO EAT FRUITS AND VEGETABLES

presented by

Sang-Jin Chung

has been accepted towards fulfillment
of the requirements for

Ph.D. degree in _Human Nutrition

o

Majo‘;professor

Datealqio\

MSU is an Affirmative Action/Equal Opportunity Institution 0-12T1



PLACE IN RETURN BOX to remove this checkout from your record.
TO AVOID FINES return on or before date due.
MAY BE RECALLED with earlier due date if requested.

DATE DUE

DATE DUE

DATE DUE

JFE 0 f700%

601 c/CIRC/DateDue.ps5-p.15



VALD



VALIDITY AND RELIABILITY OF STAGE OF CHANGE INSTRUMENTS AND
PROCESSES OF CHANGE TO EAT FRUITS AND VEGETABLES

By

Sang-Jin Chung

A DISSERTATION
Submitted to
Michigan State University
in partial fulfillment of the requirements
for the degree of
DOCTOR OF PHILOSOPHY
Department of Food Science and Human Nutrition

2001



VALD

ot

R
whiwalCL.

A
o hangs

UaLAT

NN

Titsar?

N mesh

¢



ABSTRACT

VALIDITY AND RELIABILITY OF STAGE OF CHANGE INSTRUMENTS AND
PROCESSES OF CHANGE TO EAT FRUITS AND VEGETABLES

By

Sang-Jin Chung

The purposes of this study were: 1) to establish validity and reliability of staging
instruments for eating adequate servings of fruits and vegetables; 2) to identify processes
of change for eating adequate servings of fruits and vegetables; and 3) to find factors
associated with inadequate servings of fruits and vegetables. Food intake and
psychometric data were obtained from a convenience sample of 294 college students:
80% female and 86% white. To establish outcome validity of several methods used to
assign stage of readiness to eat adequate fruits or adequate vegetables, servings from a 3-
day food record were calculated. The methods differed only by how fruit and vegetable
information was collected, i.e., self-rated intake; a 24-hour recall; or food frequencies of
fruits and vegetables for the past week. The criteria for validating post-action stages in
all methods were at least 2 servings of fruits or 3 servings of vegetables from a 3-day
food record. Average fruit and vegetable servings by all methods distinguished pre- from
post-action stages. For fruits, however, the 24-hour was concluded recall showed a
higher agreement with the criteria (Cohen’s x=0.54, p <0.05)), had good reliability and
the highest sensitivity compared to the other two methods. For vegetables, all methods
showed only marginal agreement (Cohen’s x<0.40, p<0.05). A 24-hour recall was
concluded to accurately assess an individual’s stage of change in eating fruits, but further

research is necessary to develop a good way of assessing vegetable intakes.
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By adapting processes of change items from previous studies, 29 items for sevén
change processes for eating fruits and vegetables (Health Concerns, Self Reevaluation,
Social Liberation, Health Coxﬁmitment/Action, Interpersonal Control, External
Reinforcement and Helping Relationships) were developed using confirmatory factor
analysis. When subjects’ uses of these change processes were compared to their stages of
readiness to change for fruit, use of self-reevaluation differed from health
commitment/action. For vegetables, use of health commitment, health concern and self-
reevaluation processes differed among stages. Health commitment/action along with
self-reevaluation of intakes appeared to be important processes used to eat enough fruits
and vegetables. The process of health concerns was associated only with eating enough
vegetables.

For college students, when less than 2 servings of fruit and less than 3 servings of
vegetables were used to indicate inadequate intakes from a 3-day food record, 58% and
82% of respondents reported inadequate intakes of total fruit and fruit without juice, |
respectively. Fifty-three and 63% reported inadequate intakes of total vegetables and
vegetables without fried potatoes, respectively. Inadequate fruit consumption was less
prevalent in females, university housing residents, non-smokers, regular exercisers and
regular breakfast eaters. Self-efficacy was inversely associated with inadequate intakes
of both fruits and vegetables. Inadequgte fruit intake was positively associated with
higher discretionary fat intakes, but inadequate vegetable intake was not. Therefore,
eating fruit was more associated with other positive health behaviors than was eating
vegetables. When fruit juice and fried potatoes were excluded, fruit and vegetable

intakes were positively associated with each other.
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Chapter One

Introduction

Adequate intake of fruits and vegetables, including beans, is important for many
essential vitamins, minerals, dietary fiber and to reduce risks for chronic disease (Block
et al,, 1992; Ness and Powles, 1997; Appel et al., 1997; Pillow et al., 1997, Freudenheim
et al. 1996). People in the U.S. have low intakes of fruits and vegetables (Subar et al.,
1995). For these reasons, various public policies have been set to increase int;).kes of
fruits and of vegetables such as the Food Guide Pyramid, Dietary Guidelines, Healthy
People 2010 and Five-A-Day (USDA & USDHHS, 1992; USDA & USDHHS, 1990;
National Research Council, 1989; U.S. Department of Health and Human Services, 2000;
Subar et al., 1995).

Establishing sound dietary habits in young adulthood has been shown to be
important for good health in later adulthood (Lau et al., 1990; Hampl and Betts, 1995). If
people establish good habits while young, it is easier to maintain these good behaviors
than to change later. Because young adults’ fruit and vegetable intakes have been
reported as low (Georgiou et al., 1997), targeting dietary intervention to this age group
should be cost effective in the long term (U.S. Department of Health and Human
Services, 2000).

Stages of Change Theory, a Transtheoretical theory which integrates concepts and
techniques from many different behavioral theories (Prochaska, 1979; Prochaska et al.,
1992a; Glanz et al., 1994), has been a successful model used to change smoking and drug

abuse behaviors (Prochaska et al., 1992a; DiClemente et al., 1982). Therefore, it



encourages nutrition educators to become interested in applying Stages of Change Theory
to dietary habits. However, eating habits differ from smoking or drug abuse behaviors in
complexity, definition and subject recognition of the behaviors involved. Although
Stages of Change Theory has potential as a useful behavioral model based on the findings
of a linear relationship in intake of fat across the stages from Precontemplation to
Maintenance (Greene et al., 1994; Sporny and Contento, 1995; Hoerr et al., 1997), stage
assessment based on self-reported dietary intake has often failed to show validity in terms
of behavioral criterion of achieving the dietary goal. Thus, Stages of Change Theory may
misplace people into inaccurate stages, likely because people were unaware of whether
they were eating the recommended amount of food or nutrient (Brug et al., 1997; Glanz
et al., 1994; Sporny and Contento, 1995). Because the Stages of Change Theory in
dietary intervention has shown some promise of effectiveness via tailored intervention
messages (Campbell et al., 1994), correctly identifying a person’s stage or readihess to
change dietary behavior is needed to appropriately target interventions.

Prior to specific dietary interventions, a first priority is developing a valid and
reliable Stage of Change instrument to satisfy the behavioral criterion of achieving the
dietary goal and of understanding the processes of change behavior for intakes of fruits
and vegetables. Therefore, the objectives of this study were:

1) To develop valid and reliable Stages of Change staging instrument(s) for eating the
recommended number of servings of fruits and of vegetables based on actual mtakes
decisional balance for making the change and self-efficacy for fruit and vegetable intake

by college age young adults (Chapters Three & Six);



2) To identify processes of change for eating at least 2 servings of fruit and 3 servings
of vegetables and the different use of processes among stages (Chapter Four);

3) To identify relationships between actual fruit and vegetable intake and related factors
such as psychosocial factors (self-efficacy, temptation, decisional balance), other food

group intake and demographic factors in this population (Chapter Five).



Chapter Two

Review of Literature

Eating diets rich in fruits and vegetables has been a public policy focus due to its
association with a decreased risk for chronic diseases such as heart disease, colon cancer,
lung cancer and breast cancer (Block et al., 1A992; Ness and Powles, 1997; Appel et al.,
1997; Pillow et al., 1997; Freudenheim et al 1996; Djuric et al., 1998; Kant et al., 1992).
One of the Year 2010 Health Objectives for the United States is to increase the intake of
fruits and vegetables to five or more servings per day (National Research Council, 1989;
U.S. Dept of Health and Human Services, 2000). Many studies have been published
related to intake of fruits and vegetables and associated psychosocial factors and health
effects. This literature review relates to the current intake of fruits and vegetables in the
U.S. and studies about increasing fruit and vegetable intake include those examining the
psychosocial factors for eating fruits and vegetables. Stage of Change Theory is
described and studies related to its use with food reported. A short discussion on validity
and reliability as related to assessment tools for Stages of Change to increase fruits and
vegetables concludes this chapter. Finally, within each subsection the research is

evaluated in terms of how findings relate to this proposed study.

Fruit and vegetable consumption in the U.S.
Many studies showed that most people in the U.S. have low intakes of fruits and
vegetables. Dietary data from 8181 adults (>20 yr old) in the USDA’s 1989-1991

Continuing Surveys of Food Intakes by Individuals (CSFII) over 3 days, using a one-day



24-hr recall and two-day food records, showed 1.2 mean servings of fruits consumed and
3.1 mean servings of vegetables. Adults’ vegetable intake relied heavily on potatoes (1.0
servings per day), including french fries (0.4 servings). Although the absolute number of
servings of fruits and vegetables were higher for men than for women, women consumed
more servings per 1000 calorie diet than men (2.8 vs 2.3 servings). Average total intakes
rose by age and income. Only 32% of adults met the objective of five or more servings
of fruits and vegetables per day (Krebs-Smith et al., 1995a).

SurVeys of 3148 children and adolescents in 1989-1991 CFSII data showed only
20% ate more than 5 servings of fruits and vegetables (Krebs-Smith et al., 1996).
Although intakes of fruits and vegetables slightly increased in 1994-1995 CFSII
compared to 1989-1991, the national objective of 5S-A-Day was still not met (Enns et al,,
1997).

The median intake of fruits and vegetables from a baseline assessment for the 5-A-
Day in the summer of 1991 was 3.4 servings per day. The Center for Disease Control
estimated this number from a frequency checklist of intake of 33 fruits and vegetables.
This survey was done on a natioﬂally representative adult sample (n=2811; 48% response
rate) by random digit dialing. Increased years of education, income and nonsmoking
status were important predictors of increased fruit and vegetable intakes.- Women
showed higher intakes of both fruits and vegetables than men at all ages (Subar et al,,
1995).

The results of the Behavioral Risk Factor Survey in 16 states (n=23,699; 82%
response) showed a median of 3.5 daily servings of all fruits and vegetables. Direct

questions with sub-categories like, “How often do you eat green salad?” were used.



Young adults 18-24 years of age reported the lowest median intake of fruits and
vegetables, 2.8 servings for men and 3.0 servings for women (Serdula et al., 1995).

A study focused on young adults (18-24 years of age) in a random mail survey in 9
states (n=1338; 43% response) showed 1.4-1.6 servings of fruits and 1.7-1.9 servings of
vegetables per day as median intakes (Georgiou et al., 1997). College stpdents were at
the high end of the ranges, and non-students were at the lowest.

The average fruits and vegetables intake, including french fries, from 2-day intakes
for Expanded Food and Nutrition Education Program women in two counties in
Michigan, 1996, was 1.0+1.2 servings of fruits and 2.7+1.5 servings of vegetables (Hoerr
et al., 1997). The mean from 2-day intakes of adolescent mothers (mean age 21 years)
has been reported also to be low, with 0.8 servings of fruits and 2.2 servings of
vegetables, including french fries (Hoerr et al., 1998).

Fruit and vegetable intake by 2- or 3-day food records averaged 4.4 servings in
both the general U.S. population and for Expanded Food and Nutrition Education
Program women (Hoerr et al., 1997; Chung and Hoerr, 1998). Median intakes of fruits
and vegetables reported in various studies appeared to be about 3.5 servings (See
summary in Table 1). Only 20-30% of the people in several studies ate 5 servings of
fruits and vegetables, combined. If2 servings of fruits and 3 servings of vegetables are
set as the minimum objective, then the percentage of people who meet this goal will be
even less. Therefore, increasing freit and vegetable intake should be a goal for the entire

U.S. population.



Table 1. Recent studies of fruit and vegetable consumption in the U.S.

Study Subjects Instruments Method to count  Results
FV .
Krebs-Smith et al, 8,181 >20yr 1drecall+ Food Grouping Mean: 1.2 F,
1995a 1989-91 2 d recall system by USDA 3.1V
CFSII (calculate 32% ate >SFV
ingredients)
Serdula et al., 1995 23,699 adults Questions Total FVineach Median: 3.5 FV
in 16 states w/ sub- category, 20% ate >5 FV
BRFSS categories  excluding fried
like juice,  potato
salad
Subaretal, 1995 2,811 adults, 33 item FV Excluded fried Median: 3.4 FV
1991 FFQ potato 23% ate > SFV
Krebs-Smith et al., 3,148 youth 1 drecall + Food Grouping Mean: 1.2 F,
1996 1989-91 2drecord systemby USDA 24V
CFSII 20% ate >5FV
Georgiou et al., 1,338 young 60 item Median:
1997 adult, 18-24yr FFQ 1.4-1.6F
1.7-1.9V
Hoerret al,, 1997 EFNEP 1 d recall Calculate Mean: 1.0F,
women ~28yr +1 d record ingredients 27V
Hoerret al,, 1998  Adolescent 1 d recall Calculate Mean: 0.8 F,
Mothers +1 d record ingredients 22V
~2lyrs
F=fruit, V=vegetable
FFQ= Food Frequency Questionnaire

BRFSS= Behavioral Risk Factor Surveillance System
'CSFII= Continuing Surveys of Food Intakes by Individuals



Young adults as sample population

Early practice of sound dietary habits in young adulthood is associated with
reduced risk for chronic disease later in life (Raitakari et al., 1994). Establishing good
habits early makes it easier to maintain good behaviors as an adult rather than to have to
change later (Lau et al., 1990). Therefore, targeting dietary change intervention during
this time should be cost effective in the long term (U.S. Department of Health and
Hgman Services, 2000).

People’s dietary habits do not change easily, but changing behavior is possible
even though behavior typically changes slowly (Gifft et al., 1972). Furthermore, while
preadolescent children likely do not have the cognitive development to have concerns
about future health risks (Domel and Baranowski, 1995), young adults have the necessary
mental processing equipment to do so, at least biologically. Young adults in college are
usually also in a transitional period between living and eating at home and living on their
own and feeding themselves (Lau et al., 1990).

Unfortunately, young adults’ fruit and vegetable intakes have been reported to be
low although college students and graduates have more healthful habits than nonstudents
(Georgiou et al., 1997). The determinant factors of young adults for what they eat are
reported as time and convenience, health concerns and money (Betts et al., 1995).

However, habit is also an important factor (Betts et al., 1997).

Assessment and current consumption of fruits and vegetables in the U.S.

Measuring fruit and vegetable intake accurately is necessary to assess

consumption. However, validation of actual fruit and vegetable intake is difficult,



because there is no “gold standard” or criterion method for finding the true and usual
dietary consumption inkpopulations. Self-estimation of fruit and vegetable intake often
appears inaccurate compared to self-reported food records from which nutrition
professionals calculate the fruit and vegetable servings (Smith-Warner et al., 1997,
Chung and Hoerr, 1998). (See summary in Table 2.)

Self-rated fruit and vegetable intakes generally are higher than the self-reported
food records, recalls or food frequency questionnaires. A food frequency questionnaire
given to a Dutch adult population via telephone interview (n=367) was used to assess
objectively the consumption of fruits, salads and processed vegetables using an 8-item
food frequency (Lechner et al., 1997). Subjective estimation of fruit and vegetable intake
was assessed by asking subjects to rate their own intakes of fruits, salads and processed
vegetables with a 5-point scale from very low to very high. Eighty-eight percent of the
respondents who did not eat enough vegetables (<150 grams per day) answered that they
ate enough vegetables; and 65% of the respondents who had low fruit intake (< 2 pieces
per day) reported themselves to eat enough. Another study with EFNEP women using 2-
day food records compared to a self-rated, one item food frequency question, showed
these women overestimated by 0.7 serving of fruits and underestimated by 0.4 serving of
vegetables per day (Hoerr et al., 1997). A study with a éollege population comparing
fruit and vegetable consumption between a 7-item food frequency and a 2-day diet record
also showed a 0.3 serving per day overestimation of fruit intake and 0.4 serving per day
underestimation of vegetable intake by food frequency (Plesko et al., 2000). In a study of
similar comparisons with parenting young moms, subjects underestimated 1 serving per

day of fruit and vegetable intake combined (Chung et al., 1998).



Three food checklists or short frequency questionnaires used in three national
surveys were compared and mean servings reported (Krebs-Smith et al., 1995c). The 20
questions for fruits and vegetables in the 1987 National Health Interview Survey showed
23.8 times per week as a median frequency of intake (3.4 servings/day). The median
intake was 34.6 (4.9 servings/day) using the 33 questions in the 5-A-Day for Better
Health Program. The 40 questions in the NHANES I Epidemiologic Follow-up Survey
showed 38.8 (5.5 servings/day) as a median intake. Researchers concluded that
estimating the total frequency by summing up individual foods from checklists might not
be valid for fruit and vegetablé intake, because the larger number of frequency questions
about fruits and vegetables appeared to increase the estimation of total fruit and vegetable
intake (Krebs-Smith et al., 1995¢c). A study in which findings supported this conclusion
was done in the United Kingdom. In this cohort study, women (35-69 years of age)
reported a higher intake of fruits and vegetables from 19 fruits (excluding dried fruits and
fruit juice) and 31 vegetables (excluding potatoes) on a food frequency questionnaire
compared to a simple cross-check question (Calvert et al., 1997). An example of a
cross-check question is, “How many servings of fruits aﬁd fruit containing dishes do you
eat per week?” Eighty-one percent of respondents had overestimated their fruit intake
compared to the cross-check questions and 93% of the respondents overestimated
vegetable intake. Some survey researchers suggest that frequency questionnaires or
checklists with many items lead to higher estimates of food consumption than d o food
records or recalls (Block, 1982; Feskanich et al., 1993).

In Minnesota three dietary assessment methods were compared from 201

participants (30-74 years of age) diagnosed with colorectal adenomas. Investigators used

10



15 days of diet records (five 3-day records at 3 month intervals), two 1-month and one 1-
year food frequency questionnaires with 59 fruit and vegetable items, and six question
modules with sub-categories for the estimation of fruit and vegetable intake used in the
Behavioral Risk Factor Surveillance System. The number of servings of fruit and
vegetable intake, excluding fried potatoes, showed similar results between the records
and frequencies, 6.3 and 6.5, respectively. However, different results from the 6-item
module, 3.8 servings, was reported (Smith-Warner et al., 1997). In this study,
reproducibility between the baseline and 3 months of each assessment was reported using
the Pearson correlation coefficient. The correlation for 3-day diet records was r=0.52
which increased to 0.82 after correction for the ratio of within- to between person
variability. Correlations of r=0.70 for the 1-month food frequency and 0.49 for the 6-
item module were reported.

Another study examined the six questions for fruits and vegetables from the
Behavioral Risk Factor Surveillance System compared to multiple diet records or recalls
or food frequency in several separate studies of various U.S. regions: Wisconsin,
Chicago, Arizona, and Georgia. Results showed similar mean intakes between the six
questions and multiple food records or recalls except for an overestimation of fruit and
veéetable intakes by the six questions in Arizona (Serdula et al., 1993). However, the
intake estimations by the six questions were lower than those estimated from 29 to 40
fruit and vegetable item food frequencies. In this study, total fruit and vegetable intake
excluded fried potatoes, fruit pastries and dried beans. Total fruit and vegetable intake
was 2.1-4.0/day using six questions and 2.1-4.3/day using multiple food records or recall

and 3.6-5.6/day using food frequencies.

11



Classification of foods as fruits and vegetables and estimating serving size are
some of the important factors affecting validity for estimating people’s intake. One study
compared three methods to count fruit and vegetable intake with 24-hour dietary recalls
in 617 fourth-grade students. Different results were obtained from diﬁ'erent counting
methods (Eldridge et al., 1998). Students average 3.9 servings by the 5-A-Day method,
4.1 servings by the U.S. Food and Drug Administration Reference amounts and 5.1
servings by the Minnesota Cancer Prevention Research Unit Method. All these methods
excluded fried potatoes from FV intake. The 5-A-Day method did not include pickled
fruits and vegetables or soy products. The University of Minnesota Method counted 1/2
cup of fruit instead of 1 medium fruit as 1 serving of fruit. The amount of one serving of
each food in the U.S. Food and Drug Administration Method is described using grams,
not by using cups or individual units of food. Investigators recommended choosing the
best method to fit the purpose of the study when counting fruit and vegetable intake.

Self-rated fruit and vegetable intake from one direct question or several questions
tends to overestimate intakes compared to those counts from short food frequencies.
Whereas fruit and vegetable intakes were underestimated by self-rated questions when
compared to more detailed food frequencies, when self-rated fruit and vegetable intake
was compared to dietary records or recalls, the results were inconsistent. Healthy normal
adult populations tended to report similar intakes or overestimate fruit and vegetable
intakes, and populations with disease or young moms tended to underestimate fruit and
vegetable intakes. Most researches showed similar results in fruit and vegetable intake
between food frequencies and food records, except for one study which reported 1

serving more of fruit and vegetable intake from food frequency than food records.

12



Subjects’ ability to define foods as fruit and vegetable can also affect the number of
servings of fruits and vegetables reported. One study using 153 female elementary
school teachers showed the number of days’ records necessary as the gold standard to get
reliable fruit and vegetable intakes. Five weekdays of food records were necessary to
achieve 0.80 intraclass correlation reliability and 3 weekdays of food records were
necessary to get 0.70 reliability for fruit and vegetable intake (Baranowski et al., 1997).

Most studies have compared the average fruit and vegetable intakes or reported the
correlation coefficient between assessment methods, but a correlation is not necessarily
the best way to examine which assessment method detects people with adequate and
inadequate fruit and vegetable intakes most accurately. For this dissertation research, the
evaluation methods for detegting adequate versus inadequate intakes such as Cohen’s x,
sensitivity and specificity will be used to compare three assessment methods: self-rated,
24-hour recall and food frequency using average fruit and vegetable servings from 3-day
intakes as the gold standard. The criterion for adequate fruit and vegetable intakes will
be at least 2 servings for fruits and 3 for vegetables, instead of the combined total of 5

fruits and vegetables.
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Factors related to eating fruits and vegetables

There have been several studies about determinants or psychosocial factors related
to eating fruits and vegetables. Although habitual behaviors have been reported to be less
affected by self-efficacy, attitude, knowledge and social influence (Triandis, 1977),
generally, knowledge of food selection, belief in diet-disease relationships and good
attitudes toward dietary change goals have had positive associations with high fruit and
vegetable intakes (Smith et al., 1995; Patterson et al., 1995). (See summary in
Table 3.)

Cancer-prevention knowledge and perceived ease of ea;ting a healthful diet were
strong predictors of intake for 10,286 U.S. adults aged 18 years and older in the 1992
National Health Interview Survey Cancer Epidemiology Supplement (Ha;rnack etal,
1997). A study of attitudes toward fruit and vegetable consumption in a WIC population
(>19yr old, 48% African American) showed positive perceptions of fruits and vegetables
were important to intakes. However, low income women in the study also reported
barriers to increase consumption such as lack of availability, time and effort to prepare,
and preference for other foods (Treiman et al., 1996). Another study reported that the
nutrition behavior scores of randémly sampled Washington state residents were largely
dependent on the barriers to fruit and vegetable intake. In the Washington study,
elements of the Health Belief Model - including benefits of and barriers to fruit and
vegetable intake, susceptibility to cancer and nutrition concerns - explained 16%% of the
variance of FV intake behayiors (Dittus et al., 1995).

The Minnesota Adolescent Health Survey, completed by 36,284 adolescents in

grades 7-12 using simple, direct questions about fruit and vegetable intakes, reported that
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adolescents with low socioeconomic status were twice as likely to eat inadequate fruits
and 1.5 times more likely to eat inadequate vegetables than those of middle income
parents (Neumark-Sztainer et al., 1996). African-Americans were at lower risk for
inadequate fruit intake with an 0.73 of odds ratio (OR) and at higher risk of inadequate
vegetable intake (OR : 1.73), compared to Whites (p<0.001). Approximately 40% of
adolescents from low socioeconomic backgrounds reported less than one serving a day of
fruits or vegetables. Native American youth were at highest risk for inadequate fruit
intake. Psychosocial factors related to inadequate intake of fruits and vegetables were
low family connectedness (OR: 2.1, p<0.001), weight dissatisfaction (OR:1.3, p<0.001)
and poor academic achievement (OR: 1.6, p<0.001). Frequent dieting was associated
with inadequate vegetable intake (OR: 1.3, p<0.001), but not with fruit intake in this
population (Neumark-Sztainer et al.,' 1996).

Psychosocial factors related to fruit and vegetable intakes have been also reported
in other studies. Knowledge about recommended servings of fruits and vegetables in the
5-A-Day Baseline Survey was reported as the most important determinant of actual fruit
and vegetable intake (Krebs-Smith et al., 1995b). Self-efficacy and positive attitudes in a
study of Dutch adults were significantly associated with consumption of cooked
vegetables, of salads or of fruits. Social influence was significantly associated with only

~salad consumption, but not with consumption of boiled vegetables or fruits (Brug et al.,
1995). Another study with Dutch adults showed that for eating salads, attitude, social
influence, self-efficacy and intention were important predictors in both fruit and
vegetable intakes measured both subjectively and objectively (Lechner et al., 1997).

Self-efficacy and intention were important predictors for fruit and processed vegetable

16



intake measured objectively, and attitude was important for fruit intake measured
subjectively. Attitude and social influence were important for processed vegetable
intake. Other research with 407 adults by a random-digit dial telephone survey in Rhode
Island showed that respondents with children at home were at greater risk for eating 2 or
fewer servings of fruits and vegetables a day than those without children at home
(Laforge et al., 1994). In another study of 1398 3™ grade children, food preferences and
positive outcome expectations were significantly associated with fruit and vegetable
intake obtained by a 7-day food record (Resnicow et al., 1997).

In this dissertation research, the association of inadequate fruit and vegetable
intakes with demographics, other health behaviors, other food intakes and psychosocial
factors will be examined to identify the important factors for eating fruits and vegetables

for collegiate young adults in order to develop the effective interventions.
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Transtheoretical Model

Efforts to improve food intake must be on a theoretical.model for behavioral
change in order to be effective (Glanz et al., 1994). In this section the Transtheoretical
Model which has shown recent promise for dietary change is described and recent
research evaluated.

Three dimensional model

The Transtheoretical Model has a central organizing construct, Stage of Change.
The model also includes a set of intervening or dependent measures, which are the pros
and cons for the behavior from Decisional Balance, Self-efficacy and Temptation, and a
set of independent variables, including the processes of change. Researchers have
described the Transtheoretical Model as three dimensional for: 1) the Stages of Change;
2) the processes of change; 3) the decisional balance, self-efficacy and temptation, and
outcome behaviors specific to the problem (Prochaska and DiClemente, 1984b). (See
Table 4.)

The Stages of Change, the first dimension, represents the temporal, motivational,
and constancy aspects of change (DiClemente and Prochaska, 1985). The second
dimension, called processes of change, focuses on activities and events to create
successful modification of a problem behavior. The ten processes of change from
smoking cessation and twelve processes of change from weight control (Table 5)
represent coping activities (Prochaska et al., 1988; DiClemente et al., 1991; Prochaska et
al,, 1992). The third dimension includes decisional balance, self-efficacy, temptation and
the outcome behavior (Martin et al., 1996). Most researches to date have focused

primarily on a single construct of the model, the stage and outcome behavior. Some
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researchers are now also including the decisional balance, self-efficacy and temptation
constructs (Brug et al., 1997; Prochaska et al., 1994, Betts et al., abstract). The processes
of change are the least studied aspect of the Stages of Change model, especially for
dietary behaviors.

More research is clearly needed on the entire model, instead of just a focus on the
Stages of Change in isolation from the other dimensions especially as related to
intervention (Prochaska and Velicer, 1997a).

Stage of Change-1* dimension

The Transtheoretical model of Stages of Change theory of behavior change was
formulated to understand and influence how people change health behaviors and
originated to explain smoking cessation (DiClemente et al., 1991; Prochaska and
DiClemente, 1983). Stages of Change theory has been tested with several problem
behaviors (Prochaska et al., 1994). The assumption is made for the Stages of Change
theory that people recognize their own intentions to change a specific health behavior and
that this is a necessary step to assign people to pre-action stages: Precontemplation
(unaware, no intention to change); Contemplation (thinking about change); and
Preparation (making plans to change behavior in the near future or have made some
changes but have not reached a particular criterion). Likewise, people must bé able to
recognize the time period within which they are making current health changes in order
for health practitioners to determine those people in post-action stages. Post-Action
stages include Action, actively changing behavior, and Maintenance, maintaining desired
behavior. These assumptions of the Stages of Change Theory are made for all problem

behaviors, including those related to diet (Prochaska and Velicer, 1997a).
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Table 5. Types of processes of change (Prochaska et al, 1992)

Experiential
Consciousness raising Increasing information about self and problem
Self-reevaluation Assessing how one feels and thinks about oneself with

respect to a problem

Dramatic relief

Experiencing and expressing feeling about one’s
problems and solution

Environmental
reevaluation

Assessing how one’s problems affect personal and
physical environment

Social-liberation

Increasing alternatives for non-problem behaviors
available in society

Behavioral

Self-liberation

Choosing and making a commitment to act or belief in
ability to change

Counterconditioning

Substituting alternatives for anxiety-related behaviors

Stimulus control

Avoiding or countering stimuli that elicit problem
behaviors

Contingency management

Rewarding one’s self or being rewarded by others for
making changes

Helping relationships

Being open and trusting about problems with someone
who cares

Interpersonal control

Avoiding people or social situations that encourage
problem behavior; seeking people or situation that
encourage healthier behavior; restructuring social
relationships

Medication

Use of prescribed or nonprescribed substances directed
at appetite, metabolism or emotion
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Most people do not maintain their desired behavioral change on the first attempt.
Successful self-changers averaged three to four action attempts before attaining
maintenance to smoking cessation (Shachter, 1982). These findings led to the proposed
spiral pattern of change for behaviors.

The spiral model suggests that most relapsers do not revolve endlessly in circles, nor do
they regress all the way back to where they began. Instead, each time relapsers recycle
through the stages, they potentially learn from their mistakes and try something different
the next time around (DiClemente et al., 1991).

Several researchers have reported that it is possible for people to change behaviors
without expert assistance (Cohen et al., 1989; Orford, 1985). The behavior of such self-
changers, based on the Stages of Change Theory, are well documented (Prochaska et al.,
1995). Researchers have found the amount of progress clients make following
intervention tends to be a function of their pretreatment stage of change (Prochaska and
DiClemente, 1992).

To measure the Stage of Change, there are two ways of assigning stage: an
algorithm or a continuous measure. An algorithm is a short measure or series of
questions to categorize a subject into a single, discrete stage based on stage definition.
Several items (4-6) are used to assign every person to a stage using the algorithm.
Nutritionists often use this method rather than the continuous measure because it is
simple and relatively easy to assign clients into stages. A continuous measure, by
contrast, gathers information on each stage of change for an individual using several
questions for each stage with a Likert response format. Individuals are then classified

into groups based on their stage of change profiles (Reed et al., 1997). The measure
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usually has eight items for each stage, Precontemplation, Contemplation, Action and
Maintenance. By this method, every person has a score for each stage and items can be
clustered into stages based on those scores. This method was the original tool used for
the Stages of Change Theory developed by psychologists. From it derives the
algorithmic method. Glanz et al. 1994 adapted this algorithmic method for dietary
behavior for fat and fiber intake (Table 6). Questions in the algorithm include self-rated
fat and fiber intake, time period for those intakes, behavioral intention to ;:hange diet and
reported eating habits changes such as attempts and success (Glanz et al., 1994).
Process of Change-2™ dimension

Processes of change, the second dimension of the Stages of Change Theory (Table
4) provide important guides for intervention programs. Processes are the covert and overt
activities that people use to progress through the stages. The deﬁnitiqns of processes
have been explained in Table S (Bowen et al., 1994; Prochaska et al., 1992b).

The processes are selected by examining recommended change techniques across
different psychologic theories, which explains, in part, the term ‘Transtheoretical’
(Prochaska, 1979; Prochaska et al., 1992a). Table 4 shows what processes have been
applied at each stage by successful changers. For example, psycho-analytic techniques,
attributed to Freud, are used to bring the unconsciousness or subconscious to awareness
or consciousness. These processes are useful strategies for those in the precontemplation
and contemplation stages. Therefore, consciousness raising, dramatic relief and
environmental reevaluation are applied for moving from precontemplation to
contemplation stages. Some techniques such as reducing perceived barriers and

increasing perceived benefits derive from elements of the Health Belief Model. Other
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Table 6. Stages of dietary change: Algorithm and items (Glanz et al., 1994)

Stage® Definition Items used
Maintenance Healthy diet® for >6 months Self-rated diet
Action Healthy diet for <6 months or tried to  Self-rated diet
change with some success success in  Reported changes: attempts,
the last 6 months Success
Preparation Tried to make healthy diet changes Self-rated diet
in last 6 months but not successful or Reported changes: attempts,
definitely plan to change Success
Behavioral intention to
change diet
Contemplation Maybe/probably plan to change Self-rated diet

Precontemplation

Maybe/probably plan to change diet
in the next 6 months; and no attempts
to change in the last 6 months

No plans to change diet in the next 6
months; and no attempts to change in
the last 6 months

Reported changes: attempts
success

Behavioral intentions to
change diet

Self-rated diet

Reported changes: attempts,
success

Behavioral intentions to
change diet

*Assignment to stages was done sequentially, beginning with maintenance. Once an individual was

assigned to a stage, the remaining response codes were not processed.

*Healthy diet=Low/very low fat, or high/very high fiber
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techniques such as expectation, expectancies and reinforcement from the Social Learning
Theory can be used for preparation and action stages. Social support techniques like
helping relationships are used as processes in the maintenance stage. Self-reevaluation is
used to progress from the contemplation to preparation stage. Self-liberation is used for
the movement from preparation to action. Contingency management,
Counterconditioning and Stimulus control, all from the Behavior Modification Theory,
are emphasized in Action and Maintenance stages (Prochaska et al., 1997).
Consciousness raising, Dramatic relief, Environmental reevaluation, Social liberation and
Self-reevaluation are considered “Experiential processes” and Helping relationships,
Stimulus control, Counter conditioning, Reinforcement management and Self-liberation
are considered “Behavioral processes” (Prochaska et al., 1991).

The processes identified to date have been for behaviofs other than eating fruits
and vegetables, 10 processes for smoking cessation (Prochaska et al., 1988) and 12
processes for weight control (Table 5) (Prochaska et al., 1992b). However, use of
processes of change has been reported differently in some cases. Use of process in
pregnancy smoking cessation differed from the processes used in nonpregnancy smoking
cessation (Stotts et al., 1996). In that study, the behavioral process use for pregnant
women in the Action stage was similar to that of nonpregnant women in the Preparation
stage of change.

There are few studies on the processes of change for dietary practices. Eight
processes instead of 10 processes were found for eating a low-fat diet (Bowen et al.,
1994). A study reported a significant difference in the use of 10 processes for low-fat

eating between people in precontemplation and those in maintenance (Ounpuu et al,,
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2000). No study has been published to date on the processes of change for fruit and
vegetable intake. It is important to identify the processes of change matched to each
stage to develop intervention techniques to increase fruit and vegetable intake.

To identify processes of change for eating behaviors, two factors must be
considered. When processes of change for smoking cessation were identified,
researchers found out that including relapsers in the analysis created an inconsistent
pattern of processes. When the relapsers were removed for the analysis of processes, a
clear pattern of processes appeared across the stages (Prochaska et al., 1984b). Another
important factor identifying patterns of process use is to consider those people in habitual
maintenance who practice the desired behavior unintentionally. In smoking studies, such
people, e.g. those who never smoked, were not included in the analysis.

Decisional balance-Part of 3™ dimension

Decisional balance reflects the individual’s relative weighing of the pros and cons
for changing the target behavior. Therefore, it helps to understand the decision-making
process. Originally, Janis and Mann’s model of decision-making, which include four
categories of pros and four categories of cons, was used (Janis and Mann, 1977). Four
categories of pros were ‘gains for self’ and ‘to others’ and ‘approval for self” and ‘to
others’. Four categories of cons were ‘costs to self "and ‘to others’ and ‘disapproval from
self” and ‘from others’. Many studiés with these eight factors have been conducted, but
only two structures, pros and cons, were found in smoking cessation (Velicer et al.,
1985).

Analysis of 12 problematic behaviors assessed on the basis of the original concept

of decisional balance with 24 items demonstrated that progress from precontemplation to
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action involved an increase of approximately one standard deviation (SD) in the score for
pros of changing and 0.5 SD decrease in the score for cons of changing (Prochaska et al.,
1994). In seven of 12 behaviors such as smoking, quitting cocaine, condom use, weight
control, radon testing, safe sex and follow-up appointment with doctor, the crossover
point between pros and cons of the behavior occurred during the contemplation stage.
The crossover point for exercise was during the preparation stage (Prochaska et al.,
1994). For‘sunscreen use, high-fat diets and mammography screening, the crossover
point was during the action stage. A decisional balance study with stage of change for
weight loss also showed that people could not differentiate eight constructs in pros and
cons, but investigators recommended using eight constructs in items to include all
possible considerations. However, it is not known if all eight constructs are equally
salient for all possible behavioral decisions (O’Connell and Velicer, 1988).

Other multidimensional approaches to decisional balance tested the external
validity of the Stages of Change Theory by comparing the pros and cons between stages
of change for drinking alcohol using different constructs in four categories such as
ability, emotion, interpersonal and practical (Migneault et al., 1997). Myers et al.
reported that exercise in young adults using four multidimensional benefit factors (social,
psychological, body image and health) and four barrier factors (time-effort, social,
physical effects, and specific obstacles) explained stage of exercise adoption better than
the model with a smaller number of factors (Myers and Roth, 1997).

To decide which constructs we will use, a study with factors affecting the food
choices of young adults should be considered. One study using focus group interviews

with 57 young adults from 10 states (Stewart et al., 1994) identified several factors. The
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factors affecting food choice included: 1) convenience; 2) calorie content; 3) health; 4)
price; 5) satiety (whether the food was filling); 6) friends; 7) advertising; 8) taste; 9)
habit; 10) appearance; 11) eating out; 12) cooking skills; 13) avoiding monotony; 14)
culture; and 15) cooking and storage facilities. Based on'ﬁnding from these studies
reviewed here, a decisional balance instrument used in this dissertation was developed by
a 10-state regional research team (Betts et al., 2000).
Self-efficacy-Part of 3™ dimension

Self-efficacy is the situation-specific confidence people have that they can perform
particular healthy behaviors in high risk situations without relapsing to their unhealthy
behaviors. This concept came originally from Bandura’s Self-Efficacy Theory for
behavior change (Bandura, 1977). The self-efficacy construct has been used as an
intermediate outcome of behavioral change to assess construct validity in studies with the
Transtheoratical Model. Self-efficacy has been found to be low in the precontemplation
and contemplation stages, but higher in action stages (De Vries and Backbier, 1995).
There have been some arguments about whether self-efficacy is a unidimensional or a
multidimensional construct. However, in general, the number of efficacy dimensions is
reported to be determined by the nature of the problem area with situational determinants
(Velicer et al., 1990). In smoking cessation, three dimensions, positive/social,
negative/affective and habit/addictive, were found (Velicer et al., 1990). Negative
emotions, availability, social pressure, physical discomfort and positive activities were
found to be the five primary factors of efficacy for weight control (Clark et al., 1991). In
a study to reduce dietary fat intake, a significant diff<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>