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Abstract

Westernized dietary preferences and life-styles are thought to have a significant impact on the
increasing prevalence of obesity in Asian populations. The increased numbers of overweight and obese
adolescents is becoming an emerging health issue in Asia. Meanwhile, previous studies have indicated
that adolescents’ self-perceived weight is poorly related to the medical definition of overweight, and
considerable numbers of clinically normal-weight persons are trying to or wish to control weight. Due
to the considerable prevalence of desire for weight control among adolescents who are not overweight
/obese. it is important for researchers to look at the issue of weight management in non-clinical
populations.

The main goal of the investigation was to examine the applicability of the concepts of
decisional balance and self-efficacy in weight management behavior in an adolescent population in
Taiwan. The first step was to develop and evaluate a 14-item Chinese version of Decisional Balance
Inventory, and a 15-item Weight Efficacy Questionnaire using a sample of 491 adolescents in a high
school in Taiwan. Using split-half, cross-validation procedures, a two-factor decisional balance model
fit the data best (CFI=.971, RMSEA=.042) with good internal consistency for both Pros (.85) and Cons
(.72). Using split-half, cross-validation procedures, a hierarchical four-factor self-efficacy model fit the
data well (CFI=.940, RMSEA=.059) with adequate internal consistency for all scales: negative emotion
(.80), availability and positive activities (.80), social pressure (.68), and physical discomfort (.80).
External validity of the scales was assessed with MANOVA, ANOVAs, and follow-up Tukey tests
examining the relationships between decisional balance and Stage, and the relationships between seif-
efficacy and Stage. Results from multiple-sample confirmatory factor analyses suggested that gender
subgroups could be treated as arising from the same population. Results also indicated that the tau
equivalent model, instead of parallel model, was the preferred model for decisional balance and self-
efficacy across the two BMI groups. Results supported the reliabilities and validities of the Decisional
Balance Inventory and Weight Efficacy Questionnaire, and suggested that these measures are similar to
the measures for US adolescents. These measures may be useful for developing and tailoring

interventions to adolescents’ level of readiness for weight management.
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Chapter 1. Introduction
Statement of the Problem

It is estimated that each year nearly 300,000 adults in the United States die of causes related to
obesity (Allison, Fontaine, Manson, Stevens, & Vanltallie, 1999), confirming the widely acknowledged
link between obesity and increased morbidity and mortality (Allison & Saunders, 2000; Bray, 1985;
Feinleib, 1985; Gidding, 1995, Hoffmans, Kromhout, de Lezenne, & Coulander, 1988; Kissebah,
Freedman, & Peiris, 1989; Manson, Willett, Stampfer et al., 1995; Simopolous, & Van Itallie, 1984).
Obesity is also identified as a substantial predictor of long-term morbidity and premature mortality
{Alexander, Sherman & Clark, 1991; Rocchini, Katch, Schork & Kelch, 1987; Srinivasan, Bao,
Wattigney, & Berenson, 1996), and is related (o numerous health concerns in the Umited States (Allison
& Saunders, 2000). With the population of obese or overweight persons growing rapidly, the diseases
associated with these conditions constitute a serious public health issue.

This increase is not limited to major industrialized countries, but is also becoming an emerging
health issue throughout the developing world (Rossner, 2002). Findings on diseases related to obesity,
as well as statistics showing increased incidence of obesity in the adolescent population in Asia,
strongly suggest the importance of weight control in that demographic, and underscores the immediate
need for effective intervention by health professionals. In the long rmn, prevention of obesity will have
significant pay-offs in terms of the cost from weight problems.

Due to the considerable prevalence of desire for weight control among normal-weight
adolescents (Brugman et al., 1997, Kaneko, Kirike, Ikenaga, Miyawaki, & Yamagami 1999;
Neumark-Sztainer, Rock, Thornquist, Cheskin, Neuhouser, & Barnett, 2000; Nowak, Speare, &
Crawford, 1996; Strauss, 1999; Steen, Wadden, Foster, & Andersen, 1996), it is also important for
researchers to look at the issue of weight management in non-clinical populations (i.e., people whose
Body Mass Index, BMI, is in the normal range but who intend to lose weight).

Weight management is a multi-dimensional issue because an individual’s weight is linked to
medical, psychological. sociocultural, and economical factors. Therefore, it is essential that health
professionals use the sound framework of behavioral science theories to investigate weight problems in

Asia. The Transthoeretical Model (TTM; Prochaska, DiClemente, & Norcross, 1992), an empirically






10 to 25% of the female population. That is an increase of approximately 10 to 40% in the past 10
years.
Prevalence of Obesity: Children

Obesity in children is growing and becoming a more pervasive health problem worldwide
(Troiano, Flegal, Kuczmarski, Campbell, & Johnson, 1995). The National Health and Nutrition
Examination Survey (NHANES) conducted in the US in 1999-2000 reported the prevalence of
overweight children to be 15.5% among 12 through 19-year-olds, 15.3% among 6 through 11-year-olds,
and 10.4% among 2 through 35-year-olds. This is an increase from with 10.5%, 11.3%, and 7.2%,
respectively, in 1988-1994 (NHANES III). In addition, the number of overweight children is growing
rapidly in many countries in Europe (Ebbeling, Pawlak, & Ludwig, 2002; Guillaume, & Lissau, 2002;
Wang, Monteiro, & Popkin, 2002). The number of overweight children in the 7 to 11 year age group in
the UK rose from 8% to 20% between 1984 and 1998 (Lobstein, James, & Cole, 2003). In Spain, the
percentage of overweight children aged 6-7 years increased from 23% to 35% in the period June 1985
to June 1995 (Moreno, Sarria, & Popkin, 2002).
Definition of Overweight/Obesity & Issues in defining overweight/obesity in Asia

Obesity is defined as a status of excessive fat accumulation in the body to the level that health
and well-being are adversely affected (World Health Organization, 2000). A popular index to describe

the individual’s weight status is the Body Mass Index (BMI), which is defined as body weight (kg)
divided by squared body height (m2 ). By the operational definition, obesity is defined as BMI > 30 kg/

m’ ; while overweight is described as BMI > 25 kg/ m’ {World Health Organization, 1998).

However, the appropriateness of adopting BMI greater than 25 for defining overweight and
BMI greater than 30 for obesity for the Asian population has been questioned.

There are a least two reasons to believe why the “Western™ BMI cut off might be inappropriate
when applied to Asians. First, it has been shown that a different BMI/ percent body fat (BF%)
relationship among ethnic groups might result in different cut-off points for obesity, since obesity is
defined as a condition where there is excess body fat (WHO, 2000). Empirical research and meta-
analysis have shown that there is an inconsistent relationship between BMI and percent body fat (BF%)

across various ethnic groups (Chang, Wu, Chang, Yao, Yang, Wu, & Lu, 2003; Deurenberg,



Deurenberg-Yap, & Guricci, 2002; Deurenberg, Yap, Staveren 1998). Rescarch suggests that BMI
cutoff and percent body fat should be ethnic-group-specific. Itis generally indicated that Asians have a
lower BMI but a higher BF% than Caucasians of the same age and sex (Deurenberg-Yap. Schmidt, van
Staveren, & Deurenberg, 2000; Guricci, Hartriyanti, Hautvast, & Deurenberg, 1998; Wang, Thomton,
Russell, Burastero, Shen, Tanenbaum, Heymsfield. Pierson, 1996). For instance, research suggests that
Taiwanese have a higher BF% than Caucasians in any given BMI (Chang, Wu, Chang, Yao, Yang, Wu,
& Lu, 2003). Secondly, from the viewpoint of the risk factors for morbidity and mortality, it might be
more practical to have ethnic-group specific BMI cutoff. The reason is that the prevalence of obesity
would be low in Asia-Pacific region when based on WHO obesity cutoffs (World Health Organization,
1998). However, the prevalence of cardiovascular diseases and diabetes mellitus were similar for Asia-
Pacific region and Western countries (Deurenberg- Yap, Tan. Chew, Deurenberg, & van Staveren,
1999; Lu, Yang, Wu, Wu, & Chang, 1998). For instance, research suggests that the prevalence of
hypertension, diabetes, and hyperuricemia is higher for Taiwanese than for white Americans across
most BMI values. Moreover, as the BMI increases, Taiwanese are at a higher risk for
hypertriglyceridemia and hypertension, as compared to white Americans (Pan, Flegal, Chang, Yeh,
Yeh, Lee, 2004). The Japan Association for the Study of Obesity (JASSO) has been reported to be
considering lowering the cutoff for obesity to BMI greater than 25 (Inue, 2002). Research conducted
in China suggested that the cutoff for defining overweight should be lowered to between 24.0 - 27.9 and
greater than 28 for obesity (Wu, 2002). With regards to children, different cut-off points have been used
in Taiwan. For instance, for a 16 year-old female group, the cut-offs of BMI for overweight and obesity
are 22.7 and 25.3, respectively (Department of Health in Taiwan, 2002).
Weight Problems in Taiwan

A cross-sectional survey among junior high school students in Taipei in 1994 indicates the
percentage of overweight children remained stable from 1980 to 1994 in both genders; however, the
incidence and tendency of obesity increased considerably, especially among boys and older girls (Chu,
2001). Another survey in the first grade of primary schools in Taichung City, Taiwan, shows that the
prevalence of overweight was 11.07 percent in boys and 11.64 percent in girls, while the occurrences of

obesity was 14.19 percent in boys and 12.89 percent in girls (Lai, Ng, Lin, & Chen, 2001). In a 2002
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nationwide survey of 86,967 children and adolescents in Taiwan and Fuchien Areas, the prevalence of
obesity was 18.5% in males and 15.0% in females. In comparison to results from1997, the prevalence
of childhood and adolescent obesity for both sexes was higher in 2002. The 2002 survey implies an
increasing prevalence of obesity during childhood and adolescence for both genders in recent years
(Huang, W, & Yang, 2003).

Adolescences whose BMI are in the normal range but have intentions of losing weight

Cultural and psychosocial factors have been considered as important determinants of
overconcern of weight and body in Western society (Paquette & Raine, 2004; Rodin, 1993). These
cultural and psychosocial contributors may include ideal of attractiveness, attributes of being thin
(Brownell, 1991), body image and other factors (Paquette & Raine, 2004; Rodin, 1993).

Previous studies have indicated that the adolescent population’s self-perceived weight is
poorly related to the medical definition of overweight, and considerable numbers of clinically normal-
weight persons are trying to or wish to control weight. For example. in the NHANES I sample, 52%
of girls who perceived themselves as overweight were actually of normal weight. while 25% of boys
who believed themselves to be overweight were of normal weight (Strauss, 1999). Similarly, the 1999
National Youth Risk Behavior Survey showed that 43% of students were trying to lose weight;
however, only 25% of U.S. high school students were either overweight (11%) or at nisk for becoming
overweight (14%) (Lowry, Galuska, Fulton, Wechsler, & Kann, 2002). A survey conducted in
adolescents from four regions of the United States further showed that 44% of adolescent girls and 37%
of adolescent boys reported current weight-control behaviors (Neuwmark-Sztainer, Rock, Thomquist,
Cheskin, Neuhouser, & Barnett, 2000). Another survey done in the U.S. showed that 33% of normal-
weight girls were dieting (Steen, Wadden, Foster, & Andersen, 1996).

Research done in North Queensland, Australia indicated that only 41% of the girls and 54% of
the boys were content with their weight; 52% of the girls and 27% of the boys wanted to lose weight
(Nowak, Speare, & Crawford, 1996). Meanwhile, 35% of the girls and 22% of the boys were trying to
lose weight (Nowak, Speare, & Crawford, 1996).

In Europe, the similar phenomenon was also observed. For example, a survey among 1359

secondary school children in the Netherlands demonstrated that 13% of girls and 5% of boys were



dieting at the time of the health assessment. Among the students who were dieting, 50% were at risk of
being overweight; but the other 50% were within the normal weight range (Brugman et al., 1997).

The intention of losing weight in non-clinical adolescent populations was observed in Asia as
well. One investigation done in the Osaka Prefecture, Japan, showed that 48% of 10-year-old females
and 84% of 17-year-old females self-categorized themselves as “fat” or ‘too fat’ (Kaneko, Kiriike,
Ikenaga, Miyawaki, & Yamagami, 1999).

The widespread trend of intention of losing weight in non-clinical adolescent populations may
not only refect the self-percetions of adolescents, but also refect the cultural ideas of thinness.

The Transthoeretical Model! (TTM)

Regardless of clinical or non-clinical populations, weight management should be treated as a
multi-dimensional issue due to the fact that obesity is linked with medical, psychological, social,
economic and related problems. Therefore, it is important for healthcare professionals, most notably
health psychologists, to investigate weight control and management or prevention under the framework
of behavioral-science theories based on empirical evidence. Based on research following sound
theories, the healthcare professional would be able to develop effective interventions for populations
with weight-related problems. The Transthoeretical Model (TTM; Prochaska, DiClemente, & Norcross,
1992), an empirically supported theory, is one such theory that can serve as the framework for
investigating the issue of weight management. The TTM has been applied to numerous aspects of diet
and health related problems in various populations including: dietary fat consumption, weight control,
diabetes self-management, fruit and vegetable consumption, and calcium intake (Emmons, Marcus,
Linnan Rossi, & Abrams, 1994; Greene, Fey-Yensan, Padula, Rossi, Rossi, & Clark, in press; Greene
& Rossi, 1998; Greene, Rossi, Rosst, Velicer, Fava, & Prochaska, 1999; Hargreaves et at, 1999; Rossi,
1995; Rossi, Rossi, Rossi-DelPrete. Prochaska, Banspach, & Carleton, 1994; Prochaska, Norcross,
Fowler, Follick, & Abrams, 1992; Rossi, Rossi, Velicer, & Prochaska, 1995; Vallis et al., 2003).
Consequently, the TTM will be used as the framework of the current research.

Stages of change, decisional balance, self-efficacy and processes of change are the main
components of the TTM. The current investigation will only focus on stages of change, decisional

balance and self-efficacy because of limited research resource. A brief overview introduces the concepts



of TTM. Stage of Change (SC), the central construct of the TTM, represents a sign of motivational
readiness to change. SC makes it possible to understand when particular types of change occur. Five
stages of change have been defined for most problem behaviors, including precontemplation,
contemplation, preparation, action, and maintenance, with a theoretical sixth stage, termination,
proposed for some behaviors, such as smoking cessation (Rossi & Rossi, 1999).

The decision-making component of the TTM is based on a model first conceptualized by Janis
and Mann (1977). Eight specific categories of decision-making were proposed in the Janis and Mann
(1977) model; however, only two general dimensions, the pros and cons of behavior change, have been
supported consistently by factor analytic studies (Prochaska, Velicer, Rossi et al., 1994). The pros
describe positive aspects of changing behavior, including facilitators of change. The cons describe
negative aspects of changing behavior and may be thought of as disadvantages to change. In general,
the pros of healthy behavior increase as a function of SC whereas the cons decrease. In progressing
from precontemplation to action, the pros of a healthy change tend to increase by about one standard
deviation; whereas, the cons of change tend to decrease by about one-half of a standard deviation
(Prochaska, Velicer, Rossi et al., 1994). These results have led to the development of strong and weak
principles of behavior change (Prochaska, 1994).

The self-efficacy dimension of the model was originally based on Bandura's (1977) concept of
self-efficacy, but has since undergone considerable elaboration within the context of the TTM. Another
similar concept is situational temptations that reflect the intensity of urges to engage in a specific habit
when in the midst of difficuit situations. Self-efficacy has been found to monotonically increase across
the five stages, whereas temptation monotonically decreases (DiClemente et al., 1991; Prochaska,
Velicer, Guadagnoli, Rossi, & DiClemente, 1991).

Processes of change are activities and experiences that people engage in through the stages.
Results have suggested ten processes of change (Prochaska, Velicer, DiClemente, & Fava, 1988). The
ten processes could also be categorized into two main processes, Experiential and Behavioral processes.
The five Experiential processes of change are consciousness raising, dramatic relief, environmental
reevaluation, social liberation and self recvaluation. The five Behavioral processes of change are

stimulus control, helping relationship, counter conditioning, and reinforcement management.



The TTM has been applied in many health-related behaviors and areas over the world (e.g.,
America, Netherlands, Australia, Germany, Japan, France, Bulgaria, Isracl, Spain. Canada. Slovakia.
United Kingdom, and Singapore). In the field of weight control, TTM has been mostly applied to
clinical obese/overweight adult populations (Clark et al., 1991; Prochaska, Norcross. Fowler, Follick &
Abrams, 1992; Rossi, Rossi, Rossi-DelPrete, Prochaska. Banspach & Carleton, 1994), and in some
cases to college student populations (O’Connell & Velicer, 1998).

Research Goals and Hypotheses

It is hypothesized that TTM is applicable to Taiwanese adolescent weight management
behaviors., Furthermore, it is expected that the results will provide future research investigators and
health professionals with information to assist in the development of interventions tailored for Asian
adolescent populations. To achieve this purpose, several analytic steps were conducted.

Step 1: The goal of step 1 was to develop Chinese-language versions of the TTM weight
control instruments for an adolescent population in Taiwan. The specific objectives for Step 1 were to
explore the underlying dimensionality of the decisional balance and self-efficacy Questionnaires. It
was hypothesized that two components would best represent the decisional balance data and that five
components would best represent the self-efficacy data.

Step 2: This step focused on confirming the validity of TTM weight management measures
developed in Step 1. The specific objectives for Step 2 included: (1) to verify the two-factor medel for
decisional balance for weight control behaviors; and (2) to confirm the five-factor hierarchical model
for self-efficacy to manage weight.

Step 3: The purpose of this step was to examine the external validity of the TTM constructs in
weight management. The specific objectives were: (1) to examine the relationship between decisional
balance and stage of change using Multivariate Analyses of Variance (MANOVA); and (2) to test the
connection between self-efficacy and stage of change applying MANOVA.

Step 4: The goals of this step were to examine the level of factorial invariance of the measures
(Decisional Balance Inventory, Weight Efficacy Questionnaire) across two sets of demographic

variables: (1) high school students with different BMI status, and (2) gender.



Step 5: The goal of this step was to evaluate the ability of decisional balance and self efficacy
to correctly classify high school students into their reported stage of change. A discriminant function
analysis was conducted using the decisional balance and self efficacy to predict the five stages of
change
Method
Participants

During the 20035 school year, 780 senior high students from a high school in Taiwan were
recruited into a cross-sectional study examining weight management behaviors. Of the 780 students,
492 (63.16%) were first-year senior high students, and 287 (36.84%) were second-year students; 388
(49.87%) were male and 390 (50.13%) were female students. The majority of pasticipants’ parents had
junior, senior, or vocational high school degrees (Table 1.3).

Based on criteria recommended by the Department of Health in Taiwan, the BMI cutoffs for
underweight, normal, overweight and obesity among first-year male students were < 18.2, 18.2-23.1,
23.1, 255, respectively; while for first-year female students were < 18, 18.0-22.7, 227, 25.3,
respectively. The BMI cutoffs for underweight, normal, overweight and obesity among second-year
male students were < 18.6, 18.6-23.4, 23.4, 25.6, respectively; while for first-year female students were
< 18.2, 18.2-22.7, 22.7, 25.3, respectively. The BMI distribution by school year and gender are shown
in Table 1.1.

Based on the response on the item asked “how do you feel about your current weight’, participants
were distinguished as “with intention of losing weight’, “stay the same weight” and ‘with intention of
gaining weight’. In this study, the non-clinical population with intention of losing weight and
overweight/obese students are the focus. Therefore, students who were underweight and those whose
BMI were in normal range with intention of maintaining, or gaining weight were excluded. That was,
only students who were either overweight, obese or in the normal range but with the intention of losing
weight were included in the analyses. Thus, of the original 780 students. 491 students met the criteria
and were used for the analyses in the investigation. The BMI distributions of students used in the
analyses were shown in Table 1.2. The BMI distributions of participants by weight management

intention and gender were shown in Table 1.4. The sample consisted of 202 males (41.1%) and 289
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females (58.9%); 310 were first year students (63.1%) and 181 were second year students (36.9%). The
distributions of stages of exercise behavior of students and days of exercise were shown in Table 1.5
and 1.6.

Procedure

The sample was recruited from classes at a senior high school in Taiwan. Participation was
anonymous, voluntary, took about 40 minutes, and involved no incentives to the subjects for their
participation. Participants were fully provided with complete information regarding the purpose.
benefits, and possible risks of the study. They completed questionnaires in the classrooms. The survey
was conducted as a paper-and-pencil measure in the participants’ classrooms. Procedures of the study
were approved by the Institutional Review Board at the University of Rhode Island.

Instruments

The Weight Management questionnaire packages were presented in the following order:
demographics information, Stages of Change Measures, Decisional Balance Questionnaire {DBQ), and
Weight Efficacy Life-Style Questionnaire (WELSQ). The first language of survey participants is
Mandarin Chinese. Thus, all assessments were conducted in Chinese.

The original English-langnage questionnaires were translated into Chinese and then
backtranslated into English by a panel of bilingual psychologists. During the processes of back
translation, the equivalence of Chinese and English version was ensured. The questionnaires were then
applied to groups of students to verify their understanding of the questions. The necessary
modifications were applied to ensure the understandabililty of the instruments.

Stages of Change Measures/ Stage of Weight Management

The stages of change algorithm contains a brief series of guestions to measure weight loss
intentions and behaviors. Individuals are classified into one of five discrete stage categories.
Precontemplation includes those who have no intention of losing or controlling weight in the next six
months. Whereas, Contemplation includes those who are not trying to lose or manage weight. but
sertously thinking about doing so in the next six months. Preparation includes those who are not trying
to lose or manage weight but are seriously thinking about doing so in the next 30 days. The Action

Stage includes those who are actively trying to lose or control weight or who have successfully done so
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but for less than six months. The Maintenance stage includes those who have successfully maintained
their weight loss for at feast six months,

It has been showed that the stages construct is reliable across many other problem behaviors
(Marcus, Rossi, Selby, Niaura, & Abrams, 1992; Prochaska, DiClemente, & Norcorss, 1992; Prochaska,
Norcross, Fowler, Follick, & Abrams, 1992; Prochaska et al., 1994; Rossi et al., 1995).

Decisional Balance Inventory (DBI)

The Decisional Balance Inventory (DBI) is composed of 20 items and was applied to examine
two hypothesized dimensions (i.e., Pros and Cons) of decision making for weight management
{O'Connell & Velicer, 1988). The Pros are positive aspects of changing behavior, including facilitators
of change. Examples of Pros include: ~T could wear attractive clothing if I lost weight,” "My health
would improve if I lost weight™ The Cons represent negative aspects of changing behavior. An
example of a Con is "Trying to lose weight could end up being expensive when everything is taken into
account.” Research showed that coefficient Alpha was .91 for the pros scale and .84 for the cons scale
(O'Connell & Velicer, 1988; Rossi et al., 1993).

Weight Efficacy Life-Style Questionnaire (WELSQ)

The Weight Efficacy Life-Style Questionnaire (WELSQ) consists of 20 items to evaluate five
dimensions (i.e., Availability, Negative Emotions, Physical Discomfort, Positive Activities, and Social
Pressure) of self-efficacy for weight management (Clark, Abrams, Niaura, Eaton, & Rossi, 1991).
Using a 10-point Likert-type format, respondents are asked to rate their self-assurance in resisting
overeating in various tempting situations. Alphas were .76 and .83 for the Availability scale, .87 and
.88 for the Negative Emotions scale, .82 and .84 for the Physical Discomfort scale, .70 and .79 for the
Positive Activities scale, and .90 and .89 for the Social Pressure scale (Clark et al., 1991; Rossi et al.,
1995).

Analyses
Analysis Step 0: Preliminary Analyses
Stage of Weight Management
Chi-square tests were applied to examine the independence across stage of weight control and

school year, stage of weight control and gender, stage of weight management and BMI status, stage of
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exercise; t(319) = 6.60, p <.0001. In other words, male students spent statistically significantly much
more time on exercise (mean = 7.975 days) than female students (mean = 3.782 days).
Analysis Stepl: Exploratory Measurement Analysis

The 491 students used for anmalyses in this investigation were split in half randomly.
Exploratory analyses were conducted on the first half of the data in Step 1 and confirmatory analyses on
the second half of the data in Step 2. Two hundred forty four students were included in Step 1. Of
sample One, 154 (63.1%) were first year students, and 90 (36.9%) were second year students; 96 were
male (39.3%) and 148 female (60.7%). Of sample Two, 136 (63.2%) were first year students, and 91
(36.8%) were second year students; 106 were male (42.9%) and 141 female (57.1%)

Principal components analyses (PCA) using the SAS 9.0 computer program were conducted to
determine the psychometric factor and measurement structure of the decisional balance and situational
temptation questionnaires. Horn's (1965) parallel analysis, the minimum average partial (MAP)
technique (Velicer, 1976), the scree test, and theoretical considerations based on the TTM were used as
the guidelines to decide the numbers of components that would best represent the data. Varimax
rotation of the factor pattern was employed. The standards used to decide whether or not an item was to
be retained on a specific factor was that the item loading had to be at least .50 on the target component
but not be more than .30 on any other component.

Psychometricians have demonstrated the utility of conducting structural equation modeling in
instruments based on a strong fundamental theoretical model in the exploratory measurement
development stage (Bollen, 1989; Long, 1983; Marcus, Rossi, Selby, Niaura, & Abrams, 1992).
Different indices were applied to evaluate the fit between the proposed model and the data in order to
ascertain the factor structure. These indicators of fit included absolute fit (e.g., x°, GFI, RMSEA) and
relative indices (e.g., CFI). Modeling procedures and fit indices are described in more detail below.
Analysis: Step 2: Confirmatory Analyses

The second step involved an examination of the cross-validation of the measurement structures
from Step 1 with the second half of the sample using confirmatory factor analysis procedures. To

prevent confirmation bias, and as an advanced analysis of the adequacy of the models derived from
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sample 1, several alternative models illustrating different conceptualizations of the structures of the
WELSQ and DBQ were compared to best interpret the data.

Several indices were used to examine various aspects of fit for the structural models. At a
macro-level, significance tests are expected to show that a hypothesized model provides a good fit to
the data, with small chi-square values relative to the degrees of freedom (normalized ¥~ index). Small
chi-square values and a non-significant p value indicate that there is lLittle difference between the
hypothesized model and the data. However, even good fitting models often fail this test since the
statistical power of the test is often very high due to large sample sizes. so that even small departures
from perfect modet fit result in statistically significant p values. Furthermore, it has been shown that the
1~ test of model fit is not especially robust to non-normality and other violations of assumptions that
might be expected, especially when item-level data serve as the manifest indicators of the models.
Standardized residuals between a hypothesized model and the pattern of variances and covariances are
expected to be relatively small for a reasonable model. This is evaluated by examining the root mean
square error of approximation (RMSEA). It is suggested that RMSEA should be smaller than 0.08 to be
consider a good fit (Byrne, 2001).

The comparative fit index (CFI) will also be examined, and it should be relatively large (>.90)
if a model is providing a better approximation of the data than a model that hypothesized no
covariances among variables. At a micro level, the significance of specific hypothesized paths, and the
percentage of explained variance for all dependent constructs was examined. Significant and
meaningful predictors are identified by significant path coefficients to the dependent constructs, and at
least a moderate degree of explained variance is expected. Chi-square difference tests were conducted
to compare nested models represented in the current study. By subtracting the chi-square and degrees
of freedom values for relevant nested models from a fuller model and assessing the significance of the
incremental difference, the importance of competing models can be evaluated. If the difference in
models is significant, this indicates that the fuller model is preferred to help explain the data.

Analysis Step 3: External Validity Analyses
Several criteria were employed to examine the external validity of the Stage of Change

algorithm. The standards were as follows: (a) the pattern of self-efficacy by stage of change; and (b)
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Chapter 2. Development of the Chinese version of the decisional balance inventory for weight
management with adolescents

Westernized dietary preferences and sedentary lifestyle patterns are thought to have a significant
impact on the increasing prevalence of obesity in Asian populations. Thanks to globalization and fast
economic growth, the supply of food in various paits of Asia has become more stable and abundant.
Globalization has also brought with it westernized diets — widely accepted by many Asians, and a whole
range of consumer equipment — TV and automobiles, for instance — that have made life more
comfortable but led to pcople spending less time and encrgy in physical activities.

As this trend continues, more Asians suffer from obesity (Bray, 1985; Feinleib, 1985; Gidding,
1995, Hoffmans, Kromhout, de Lezenne, & Coulander, 1988; Kissebah, Freedman, & Peiris, 1989;
Manson, Willett, Stampfer et al, 1995; Simopolous, & Van Itallie, 1984). For example, in a 2002
nationwide survey of 86,967 children and adolescents in Taiwan and Fuchien Areas, the prevalence of
obesity was 18.5% in males and 15.0% in fcmales. In comparison with results from 1997, the
prevalence of childhood and adolescent obesity for both sexes was higher in 2002, The 2002 survey
found am increasing prevalence of obesity during childhood and adolescence for both genders in recent
years (Huang, Wu, & Yang, 2003).

As in Western countries, research results have suggested that overweight and obesity can be
treated as important cardiovascular risk factors, such as insulin and glucose concentrations, and plasma
lipids among Asian populations (Liw, Choudhury, Okayama, Hayakawa, Kita, & Ueshima, 1999,
Masuda, Imai, & Komiya, 1993). It is therefore critical to address the issuc in Asian populations.

The Transthoerctical Model (TTM; Prochaska, DiClemente, & Norcross, 1992), an empirically
supported theory, is one theory that may serve as a possible framework for investigating the issues of
weight management in Asian cultures. The TTM has been applied to health related problems in various
populations (Greene, Rossi, Rossi, Velicer, Fava, & Prochaska, 1999; Hargreaves et at, 1999; Rossi,
1995; Rossi, Rossi, Rossi-DelPrete, Prochaska, Banspach, & Carleton, 1994; Rossi, Rossi, Velicer, &
Prochaska, 1995; Vallis et al., 2003). In the field of weight control, TTM has been mostly applied to

clinical obese/overweight adult populations (Clark et al., 1991; Prochaska, Norcross, Fowler, Follick &
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Abrams. 1992; Rossi, Rossi, Rossi-DelPrete, Prochaska, Banspach & Carleton, 1994), and in some
cases 10 collcge student populations (O’Connell & Velicer, 1998).

The main components of the TTM include stages of change (SC), decisional balance, self-efficacy
and processes of change. We focused on decisional balance in this investigation. The decision-making
component of the TTM is based on a model first conceptualized by Janis and Mann (1977). Eight
specific categories of decision-making were proposed in the Janis and Mann (1977) model; however,
only two general dimensions, the pros and cons of behavior change, have been supported consistently
by factor analytic studies (Hall & Rossi, 2005; Prochaska, Velicer, Rossi et al., 1994). The pros
describe positive aspects of changing behavior, including facilitators of change. The cons describe
negative aspects of changing behavior and may be thought of as a disadvantag or barrier to change. In
general, the pros of healthy behavior increase as a function of SC whereas the cons decrease. In
progressing from precontemplation to action, the pros of a healthy change tend to increase by about one
standard deviation; whereas, the cons of change tend to decrease by about one-half of a standard
deviation (Hall & Rossi, 2003; Prochaska, Velicer, Rossi et al., 1994). These results have led to the
development of strong and weak principles of behavior change (Prochaska, 1994).

Previous studies have indicated that adolescents’ self-perceived weight is poorly related to the
medical definition of overweight, and considerable numbers of clinically normal-weight persons are
trying to or wish to control weight. For instance, in the NHANES III sample, 52% of girls who
perceived themselves as overweight were actually of normal weight, while 25% of boys who believed
themselves overweight were of normal weight (Strauss, 1999). The 1999 national Youth Risk Behavior
Survey showed that 23% of U.S. high school students were either overweight (11%) or at risk for
becoming overweight (14%); however, 43% of students were trying to lose weight (Lowry, Galuska,
Fulton, Wechsler, Kann, 2002). Due to the considerable prevalence of desire for weight control among
adolescents who are not overweight /obese, it is important for researchers to look at the issue of weight
management in non-clinical populations.

Developing interventions for decreasing adolescent overweight/obesity requires the
development of psychometrically sound measures. The goal of this investigation was to examine the

applicability of the concept of decisional balance to weight management behavior in an adolescent
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population in Taiwan. Several analyses were conducted to fulfill the purpose of the investigation. The
goal of Step 1 was to develop Chinese-language versions of the Decisional Balance Inventory for an
adolescent population in Taiwan. The specific aims for Step 1 were to explore the underlying
dimensionality of the Decisional Balance Questionnaires. It is hypothesized that two uncorrelated
components would best represent the decisional balance data. Step 2 focused on confirming the validity
of measures developed in Step 1. The specific aim for Step 2 was to verify the expected two-factor
model for decisional balance for weight control using confirmatory factor analysis. The purpose of Step
3 was to examine the external validity of the Decisional Balance Questionnaires in weight management.
The relationship between decisional balance and stage of change using multivariate analyses of variance
(MANOVA) was cxamined. It is expected that a crossover pattern of the two factors would be
produced. That is. the cons would be higher than the pros at precontemplation, and the pros would be
higher than the cons at action and maintenance. The goals of Step 4 were to examine the level of
factorial invariance of the measure across two sets of demographic variables: (1) high school students
with different BMI status. and (2) gender. Thus, two sub-steps were conducted to achieve the goals. In
sub-step one, multiple sample model analyses were applied to examine the factor invariance between
students whose BMI were in normal range but with intention of losing weight and those were
overweight and obese. In sub-step two, male and female students were compared with multiple sample
model analysis.
Methods

Participants

During the 2005 school year, 780 senior high students from a high school in Taiwan were
recruited into a cross-sectional study examining weight management behaviors. Of the 780 students,
492 (63.16%) were first-year senior high students, and 287 (36.84%) were second-year students; 388
(49.87%) were male and 390 (50.13%) were female students. The majority of participants’ parents had
Jjunior-, senior- or vocational- high school degrees (Table 1.3).
Weight Group Definitions

Obesity is defined as a status of excessive fat accumulation in the body to the level that health

and well-being are adversely affected (World Health Organization, 2000). A popular index to describe
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the individual’s weight status is the Body Mass Index (BMI), which is defined as body weight (kg)
divided by squared body height (m”). The conventional operational definition for obesity is BMI > 30

kg/m 2 . while overweight is described as BMI > 25 kg/ m 2 (World Health Organization, 1998).

However, the appropriateness of adopting a BMI greater than 25 for defining overweight and a
BMI greater than 30 for obesity for the Asian population has been questioned. There are a Ieast two
reasons to believe why “Westermn™ BMI cutoffs might be inappropriate when applied to Asians. First, it
has been shown that a different BMI/percent body fat (BF%) relationship among cthnic groups might
result in different cut-off points for obesity, since obesity is defined as a condition where there is excess
body fat (WHO, 2000). Empirical rescarch and meta-analysis have shown inconsistent relationships
between BMI and BF% across various ethnic groups (Chang, Wu, Chang, Yao, Yang, Wu, & Lu, 2003;
Deurenberg, Deurenberg-Yap, & Guricci, 2002; Deurenberg, Yap, & van Staveren, 1998). It is
generally indicated that Asians have a lower BMI but a higher BF% than Caucasians of the same age
and sex (Deurenberg-Yap, Schmidt, van Staveren. & Deurenberg, 2000; Guricci, Hartriyanti, Hautvast,
& Deurenberg. 1998; Wang, Thomton, Russell, Burastero, Shen, Tanenbaum, Heymsfield, & Pierson,
1996). Second, from the viewpoint of the risk factors for morbidity and mortality, it might be more
practical to have ethnic-group specific BMI cutoffs. The reason is that the prevalence of obesity would
be low in Asia-Pacific region when based on WHO obesity cutoffs (World Health Organization, 1998).
However, the prevalence of cardiovascular diseases and diabetes mellitus were similar for Asia-Pacific
region and Western countries (Deurenberg- Yap, Tan, Chew, Deurenberg, & van Staveren, 1999; Lu,
Yang, Wu, Wu, & Chang, 1998). For example, research suggested that the prevalence of hypertension,
diabetes, and hyperuricemia were higher in Taiwanese than in white Americans for most BMI values.
Moreover, as BMI increases, Taiwanese have are at higher risk for hypertriglyceridemia and
hypertension as compared to white Americans (Pan, Flegal. Chang, Yeh, Yeh, & Lee. 2004).

Based on the criteria recommended by Department of Health in Taiwan, the BMI cutoffs for
underweight, normal, overweight and obesity among first-year male students were < 18.2, 18.2-23.1,
23.1, 25.5, respectively; while for first-year female students were < 18, 18.0-22.7, 22.7, 253,
respectively. The BMI cutoffs for underweight, normal, overweight and obesity among second-year

male students were < 18.6, 18.6-23.4, 23.4, 25.6, respectively; while for first-year female students were
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< 18.2, 18.2-22.7, 22.7, 25.3, respectively. The BMI distribution by school year and gender are shown
in Table 1.1.

Based on the response for the question ‘how do you feel about your current weight”, participants
were distinguished as ‘with intention of Josing weight’, ‘stay the same weight” and ‘with intention of
gaining weight’. In this study, the non-clinical population with intention of losing weight and
overweight/obese students are the focus. Therefore, students who were underweight and whose BMI
was in the normal range with intention of maintaining, or gaining weight were excluded. That is, only
students who were either overweight, obese or in the normal range but intended to lose weight were
included in the analyses. Thus, of the original 780 students, 491 students met the criteria and were used
for the analyses in the investigation. The BMI distributions of participants by weight management
intention gender and school year were shown in Table 1.4. The BMI distribution of students used in the
analyses are shown in Table 1.2. The sample consisted of 202 males (41.1%) and 289 females (58.9%);
310 were first year students (63.1%) and 181 were second year students (36.9%). The distributions of
stages of exercise behavior of students and days of exercise were shown in Table 1.5 and 1.6.

Analysis Plan

The 491 students used for analyses in this investigation were split in half randomly.
Exploratory analyses were conducted on the first half of the data in Step 1 and confirmatory analyses on
the second half of the data in Step 2. Two hundred forty four students were included in Step 1. Of
sample 1, 154 (63.1%) were first year students, and 90 (36.9%) were second year students; 96 were
male (39.3%) and 148 female (60.7%). Of sample 2, 156 (63.2%) were first year students, and 91
(36.8%) were second year students; 106 were male (42.9%) and 141 female (57.1%)
Procedure

The sample was recruited from classes at a senior high school in Taiwan. Participation was
anonymous, voluntary, took about 40 minutes, and involved no incentives to the subjects for their
participation. Participants were provided with complete information regarding the purpose, benefits,
and possible risks of the study. They completed questionnaires in the classrooms. The survey was
conducted as a paper-and-pencil measure in the participants’ classrooms. Procedures of the study were

approved by the Institutional Review Board at the University of Rhode Island.
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Measures

Stage of Change for Weight Management

This is a one item scale for weight management evaluating individuals® stage of readiness to
control weight. This measure classified students into one of five possible stages of change. The
strategies for weight management included exercising, eating smaller amount of food, eating less junk
food, and eating more fruits and vegetables. Stage of change developed for weight management
included: (a) Precontemplation: individuals who do not plan to start the weight management strategies
in the next 6 months; (b) Contemplation: individuals who do not use weight management strategies, but
intend to do so within the next 6 months; (c) Preparation: individuals who do not use weight
management strategies, but plan to start in the next 30 days; (d) Action: individuals who use weight
management strategies and have done so for less than 6 months; (¢) Maintenance: individuals who use
weight management strategies and have done so for more than 6 months.

Decisional Balance Inventory (DBI)

The original English language Decisional Balance Inventory (DBI) is composed of 20 items
measuring two hypothesized dimensions (Pros and Cons) of decision making for weight management
(O'Connell & Velicer, 1988). The Pros are positive aspects of changing behavior, including facilitators
of change. An example of a Pros item is: "My health would improve if I lost weight.™ The Cons
represcnt negative aspects of changing behavior. An example of a Con is "Trying to lose weight could
end up being expensive when everything is taken into account.” Research showed that coefficient
Alpbha was .91 for the pros scale and .84 for the cons scale (O'Connell & Velicer, 1988; Rossi et al.,
1993).

Since the first language of survey participants is Mandarin Chinese, the assessment was
conducted in that language. The original English-language questionnaires were translated into Chinese
and then backtranslated into English by a panel of bilingual psychologists. During the process of back
translation, the equivalence of Chinese and English version was ensured. The questionnaires were then
applied to groups of students to verify their understanding of the questions. The necessary
modifications were applied to ensure the understandabililty of the instruments.

Results
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Preliminary Analyses
Stage of Weight Control

Chi-square tests were applied to examine the independence across stage of weight control and
school year, stage of weight control and gender, stage of weight control and BMI status, stage of weight
control and stage of exercise. The results showed that there was no association between stage of weight
control and school year; yus) = 4.365, p = .359. The stage of weight control for male students did not
differ from the stage of weight control of female students; s, = 4.239, p = .375. The stage of weight
control for normal BMI differed from the stage of weight control of overweight/obesity BMI groups;
L = 12.363, p = .014. The result indicated that there was an association between stage of exercise
behavior and stage of weight control; 175 = 154.804, p <.0001.

BMI Status

The results showed that there was no association between BMI status and school year; ¥ ) =
0.027, p = .870. The BMI status for male differed from the BMI status of female students; 77y =
57.683, p <.0001.

Stage of Exercise Behavior

Chi-square tests were applied to examine the independence across stage of exercise behavior
and school year, stage of exercise behavior and gender, stage of exercise behavior and BMI status, stage
of exercise behavior and stage of weight control. The results showed that there was no association
between stage of exercise behavior and school year; 774 = 5.309, p = .257. The stage of exercise
behavior for male differed from the stage of exercise behavior of female students; ) = 47.703, p <
.0001. The results showed that there was no association between stage of exercise behavior and BMI
status; 3 s = 9.109, p=.038.

T test was applied to examine the school year difference in time of doing exercise. The results
indicate that there was a statistically significant difference between first-year and second-year senior
high students in length of doing exercise; (414) = 2.23, p =.027. In other words, first-year students
spent statistically significantly much more time on exercise (mean= 6.013 days) than second-year
students (mean= 4.651 days). Results from t-test showed that there was not a statistically significant

difference between BMI groups in terms of exercise behaviors; t(485) = 1.76, p =.079.
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Gender difference in time of doing exercise was also examined by the t-test. The results
indicate that there was a statistically significant difference between male and female students in length
of doing exercise; t (319) = 6.60, p <0001. In other words. male students spent statistically
significantly more time on exercise (mean = 7.975 days) than female students (mean = 3.782 days).

Step 1: Exploratory analyses

The characteristics of items were first examined. Mean, standard derivation, skewness. and
kurtesis for each item are shown in Table 2.1. No items were deleted due to poor distributions.

Principal components analyses (PCA) were conducted to determine the psychometric
properties and measurement structure of the Decisional Balance Inventory. Horn's (1963) parallel
analysis, and the minimum average partial (MAP) technique (Velicer, 1976) were used to decide the
optimal number of factors, since simulation studies have shown that they are two of the most accurate
methods (Velicer, Eaton, & Fava, 2000). The scree test, and theoretical considerations about decisional
balance were also applied to decide the numbers of components to retain. Varimax rotation of the
factor pattern was then employed. Items on Crobach’s coefficient alpha reliabilities, component
interpretability, component loadings, and the length of the final instrument were criteria used to make
the reduction. Items with low loadings (i.e., less than 0.40 on all components), items that contribute
negatively to the reliability of a subscale, and complex items (i.¢., items with loadings larger than 0.40
on two or more components) were removed.

A two-component solution, the optimal result, was produced for interpretation. Seven Pros
items and seven Cons items were selected, accounting for 46.6% of the total item variance. All items
loaded heavily on their individual components. Table 2.2 displays the component loadings for each
item on each component. Cronbach coefficient alphas were calculated for each subscale. Alpha
coefficients for the Pros subscale was .859, and for the Cons was .717. These results imply fair to good
internal consistency of scale. Scale means and standard deviations are shown in Table 2.3. The
correlation between the Pros and Cons scale was .197.

Step 2: Confirmatory Analyses
The second step involved an examination of the cross-validation of the measurement structures

from Step 1 with the second half of the sample (N2 = 241) using confirmatory factor analysis
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procedures. To prevent confirmation bias, and as an advanced analysis of the adequacy of the models
derived from sample 1, several alternative models illustrating different conceptualizations of the
structure of decisional balance were compared to best interpret the data. The characteristics of items
from Sample 2 were also examined. Mean, standard deviation, skewness, and kurtosis for each item are
shown in Table 2.4.

Several indices were used to examine various aspects of fit for the structural models. At a
macro-level. significance tests are expected to show that a hypothesized model provides a good fit to
the data, with small chi-square values relative to the degrees of freedom (normalized %~ index). Small
chi-square values and a nonsignificant p value indicate that there is little difference between the
hypothesized model and the data. However, even good fiting models often fail this test since the
statistical power of the test is often very high due to large sample sizes, so that even small departures
from perfect model fit result in statistically significant p values. Furthermore, it has been shown that the
%" test of model fit is not especially robust to nonnormality and other violations of assumptions that
might be expected, especially when item-level data serve as the manifest indicators of the models
(Bentler, 1995). Standardized residuals between a hypothesized model and the pattern of variances and
covariances are expected to be relatively small for a reasonable model. This is evaluated by examining
the root mean square error of approximation (RMSEA). It is suggested that RMSEA should be smaller
than 0,08 to be consider a good fit (Byrne, 2001).

The comparative fit index (CFI) will also be examined, and it should be relatively large (>.90)
if a model is providing a better approximation of the data than a model that hypothesized no
covariances among variables. At a micro level, the significance of specific hypothesized paths, and the
percentage of explained variance for all dependent constructs was examined. Significant and
meaningful predictors are identified by significant path coefficients to the dependent constructs, and at
least a moderate degree of explained variance is expected. Chi-square difference tests were conducted
to compare nested models represented in the current study. By subtracting the chi-square and degrees
of freedom values for relevant nested models from a fuller model and assessing the significance of the

incremental difference, the importance of competing models can be evaluated. If the difference in
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Contemplation, 61 (12.4%) were in Preparation, 162 (33.0%) were in Action, 24 (4.9%) were in
Maintenance, and 4 (0.8%) did not provide this information. The summary statistics of Decisioinal
Balance Inventory and Stage of Weight Managament were shown in Table 2.6 and 2.7.

External validity of DBI: Overall Participants: Gender by Stage

Sample size did not permit a 3-way analysis of stage, gender, and BMI-group effects, so 2-way
analysis was conducted. A first two-way multivariate analysis of variance (MANOVA) was applied to
decide if the pros and cons of losing weight differ across the stages of change and gender. The
assumptions for MANOVA were first examined and no violations were detected. Stage of change and
gender served as the independent variables, while pros and cons were used as dependent variables. The
MANOVA resulted in a significant main effect for Stage of change, Wilk's A = .884, approximate
F(8,952) = 7.60, p < .0001, and multivariate n~ = .12. The MANOVA resulted in a non-significant
main effect for gender, Wilk's A = .988, approximate F(2,476) = 2.82, p = .061, and multivariate n: =
.012. The MANOVA also resulted in a non-significant interaction effect for Stage and gender, Wilk's A
= 981, approximate F(8, 952) = 1.17, p = .319, and multivariate ~ = .019. This indicates that the effect
of Stage did not depend on gender. Therefore. the effect of gender was not considered further in the
analyses.

Since the results indicate that pros and cons varied by stage of change, these provided evidence
of external validity for the instrument. Post-hoc follow-up tests included analyses of variance
(ANOVA) and Tukey tests.

A ANOVA showed that the Pros scale was significantly different across the five stages of
change, F (4, 477) = 5.12, p <001, v =.088, which was a moderate effect size. Post-hoc tests showed
the Pros for Precontemplators was significantly lower compared with participants in all other stages.

The Cons scale was also significantly different across the stages of change, F (4,477) = 2.53, p
=0.007, w = .046. However, post-hoc tests did not show any specific significant differences among the
stages of change.

External validity of DBI: Overall Participants: BMI by Stage
A second Two-way MANOVA was conducted using stage and the two BMI (normal vs.

overweight/obesity) groups as independent variables. The assumptions for MANOVA were first
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In sub-step 2, four hierarchical analyses with different parameler invariance assumptions
(Joreskog & Sorbom. 1989) were presented and examined. The models tested were the congeneric
model, lambda-invariant model, tau-equivalent model and parallel model.

The congeneric model fit well, xz(m, = 341.02, CFI = .911, and RMSEA= .050. The lambda-
invariance model fitted reasomably well, 3 14 =3354.33, CFI = 911, and RMSEA= .048. A ¥~
difference comparison of the congeneric model and the lambda-invariance model was not significant,
Lan=13.51,p>0.01.

The tau equivalent model fitted reasonably well, 347 =334.73. CFI = .912, and RMSEA=
.048. A y difference comparison of the lambda-Invariance model and the tau equivalent model was not
significant, 3”q,= 0.2, p > 0.01.

The parallel model fitted reasonably well, 1 g1y =369.80, CFI = 911, and RMSEA= .046. A
+* difference comparison of the tan equivalent model and the parallel model was not significant, 37 =
15.07,p>0.01.

The detail results of hierarchical models for decisional balance were demonstrated in Table
2.8. Results indicated that the parallel equivalent model was the preferred mode! for the decisional
balance across gender groups. The result of preference of parallel model implied that the gender
subgroups can be treated as arising from the same population.

Discussion

Developing interventions for decreasing adolescent overweight/obesity requires the
development of psychometrically sound measures. The goal of the investigation was to examine the
applicability of the concept of decisional balance for weight management behavior in an adolescent
population in Taiwan. A 14-item instrument that examines two dimensions of decisional balance, Pros
and Cons, was generated from the item selection procedures. Each dimension included seven items,
and demonstrated reasonable mternal consistency reliability. Confirmatory factor analysis verified the
competence of the two-factor model for decisional balance for high school students in Taiwan.

The results suggest that the two-factor structure covers the area adequately. This result
supports the conceptual framework of decisional balance, and strengthens the robustness of existing

theories of decision making (fanis & Mann, 1977). The two-dimensional Decisional Balance Inventory
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Chinese version also supports findings from previous empirical research (Akamatsu, Otake & Shimai,
2003; O'Connell & Velicer, 1988). Overall, the significant MANOVA results implied perceived pros
and cons of losing weight were different across stages of change in adolescent population. Results from
two-way MANOVASs showed that the main effect of Stage depended on neither the level of gender nor
the level of BMI status. There was no main effect for gender. However, there was statistically
significant main effect from BMI status.

The strong and weak principles of the concept of decisional balance (Prochaska, 1994) indicate
that the pros increase by a standard deviation, and the cons decrease by half a standard deviation from
the stage with least pros (or cons) to the stage with greatest pros (or cons). In this study, the pros
increased almost one standard deviation (0.739), and the cons decreased less than one-half standard
deviation (0.332). Therefore, the results support the strong and weak principles.

Equivalence of the Decisional Balance Inventory Chinese edition among high school students
in Taiwan was also examined. A multisampling model was applied to examine factor invariance of the
DBI across two sets of demographic variables (i.c., different BMI status, gender). Results from
multiple-sample confirmatory factor analysis suggested that gender subgroups can be treated as arising
from the same population. On the other hand, results indicated that the tau equivalent model. instead of
parallel model, was the preferred model for the decisional balance across the two BMI groups. Based on
this result, the concept of decisional balance in students whose BMI was in the normal range with
intention of losing weight may be different from the students who were overweight or obese. However,
since the tau equivalent model is a very restrict model, this strict interpretation may not be realistic or
practical. The reason why the parallel model was not preferrd in this case since the error variances were
not same across among BMI groups.

This study has several limitations. Participants for the investigation were from a high school in
rural area in Taiwan. Therefore, the results from the study may not be representative of the situation of
all high school students in Taiwan, limiting generalizability. This investigation is cross-sectional study;
therefore, it is hard to draw a causal relationship among variables.

When applying the Transtheoretical model in Asian cultures, one of the most important

concerns is whether the psychological constructs (e.g., self-efficacy) still maintain the same
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Chapter 3. Self-efficacy for weight management in an adolescent population in Taiwan

Obesity in children is growing and becoming a pervasive health problem worldwide (Troiano,
Flegal, Kuczmarski, Campbell, & Jobnson, 1995). The National Health and Nutrition Examination
Survey (NHANES) conducted in the US in 1999-2000 indicated that the prevalence of overweight was
15.5% among 12 through 19-year-olds., 15.3% among 6 through 11-year-olds. and 10.4% among 2
through 5-year-olds. This is an increase from with 10.5%, 11.3%, and 7.2%, respectively, in 1988-1994
(NHANES III). The number of overweight children is growing rapidly in many countries in Europe as
well (Ebbeling, Pawlak, & Ludwig, 2002; Guillaume, & Lissau, 2002; Wang, Monteiro, & Popkin,
2002).

The increased numbers of overweight and obese children and adolescents is not limited to
major industrialized countries, but is also becoming an emerging health issue throughout the developing
world, and even in the non-industrialized and underdeveloped nations of the world. Many areas in Asia
experienced an economic transition, and, consequently, those areas also experienced a shift in nutrition
intake and lifestyles. Benefiting from the growing economies, food supplies in Asia have become more
stable, and more foods are available. Due to increasing globalization, westernized diet has been broadly
accepted and adopted by many Asians. Changing dietary patterns and sedentary lifestyle has had a
considerable impact on the prevalence of overweight and obesity in Asian adolescent populations.

A cross-sectional survey among junior high school students in Taipei in 1994 indicated the
percentage of overweight children remained stable from 1980 to 1994 in both genders; however, the
incidence and tendency of obesity considerably increased, especially among boys and older girls (Chu,
2001). In a 2002 nationwide survey of 86,967 children and adolescents in Taiwan and Fuchien Areas,
the prevalence of obesity was 18.3% in males and 15.0% in females. In comparison with 1997, the
prevalence of childhood and adolescent obesity for both sexes was higher in 2002 (Huang, Wu, &
Yang, 2003). As in Western countries, research results have suggested that overweight and obesity can
be treated as important cardiovascular risk factors, such as insulin and glucose concentrations, plasma
lipid, among Asian populations (Liu, Choudhury, Okayama, Hayakawa, Kita, & Ueshima 1999.

Masuda, Imai, & Komiya, 1993). The research in diseases related to obesity and the statistics showing
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the growing incidence of obesity in the population strongly suggest the importance of weight control in
Asian adolescents.

Meanwhile, studies also indicate that adolescents’ self-perceived weight is poorly related to the
medical definitions of overweight and obesity. Many adolescents who are in the range of clinically
normal-weight either try to or wish to control or lose weight (Brugman et al., 1997; Kaneko, Kiriike,
Ikenaga, Miyawaki, & Yamagami, 1999; Neumark-Sztainer, Rock, Thornquist, Cheskin, Neuhouser, &
Bamett, 2000; Nowak, Speare, & Crawford, 1996; Steen, Wadden, Foster, & Andersen, 1996).
Therefore, it is also important for researchers to look at weight management in non-clinical populations
because of the population of normal-weight-range adolescents who intend to lose weight.

The Transthoeretical Model (TTM:; Prochaska, DiClemente, & Norcross, 1992) is an
empirically supported theory that may serve as a possible framework for investigating the issues of
weight management in Asian cultures. In the field of weight control, TTM has been mostly applied to
clinical obese/overweight adult populations (Clark et al., 1991; Prochaska, Norcross, Fowler. Follick &
Abrams, 1992; Rossi, Rossi, Rossi-DelPrete, Prochaska, Banspach & Carleton, 1994), and in some
cases to college student populations (O’Connell & Velicer, 1998). Stages of change, decisional
balance, self-efficacy and processes of change are the main components of the TTM. Self-efficacy was
main focus of this investigation.

The self-efficacy dimension of the TTM was originally based on Bandura's (1977) concept of
self-efficacy, but has since undergone considerable elaboration within the context of the TTM. Another
similar concept is situational temptations that reflect the intensity of urges to engage in a specific habit
when in the midst of difficult situations. Self-efficacy has been found to monotonically increase across
the five stages, whereas temptation monotonically decreases (Prochaska, Velicer, Guadagnoli, Rossi, &
DiClemente, 1991). These relations are often linear as well.

The purpose of the current investigation was to examine the applicability of the concept of
Self-Efficacy in TTM in weight management behavior in an adolescent population in Taiwan. Several
studies were conducted. The goal of Step 1 was to develop Chinese version of the Weight Efficacy
Questionnaire for an adolescent population in Taiwan. The specific aim was to explore the underlying

dimensionality of self-efficacy in weight management. It is hypothesized that five correlated
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components would best represent the self-efficacy data. Step 2 focused on confirming the validity of
the Weight Efficacy Questionnaire developed in Step 1 using confirmatory factor analysis. In Step 3,
the external validity of the Weight Efficacy Questionnaire was examined. MANOVA was applied to
test the connection between self-efficacy and stage of change. It is expected that self-efficacy would be
low for the early stages. and gradually increasing in the later stages of change. The goals of Step 4 were
to examine the level of factorial invariance of the Weight Efficacy Questionnaire across two sets of
demographic variables: (1) high school students with different BMI status, and (2) gender. Thus, two
sub-steps were conducted to achieve the goals. In sub-step one, muliiple sample model analyses were
applied to examine the factor invariance between students whose BMI were in normal range but with
intention of losing weight, and those were overweight and obese. In sub-step two, male and female
students were compared with multiple sample model analysis.
Methods
Participants
During the 2005 school year, 780 senior high students from a high school in Taiwan were

recruited into a cross-sectional study examining weight management behaviors. Of the 780 students,
492 (63.16%) were first-year senior high students, and 287 (36.84%) were second-year students; 388
(49.87%) were male 390 (50.13%) were female students. The majority of participants’ parents had
junior-, senior- or vocational- high school degrees (Table 1.3).
Weight Group Definitions

Obesity is defined as a status of excessive fat accumulation in the body to the level that health
and well-being are adversely affected (World Health Organization, 2000). A popular index to describe
the individual’s weight status is the Body Mass Index (BMI), which is defined as body weight (kg)
divided by squared body height (m 2 ). The conventional operational definition for obesity is BMI > 30
kg/m g . while overweight is described as BMI > 25 kg/ m 2 (World Health Organization, 1998).

However, the appropriateness of adopting BMI greater than 25 for defining overweight and
BMI greater than 30 for obesity for the Asian population has been guestioned. There are a least two

reasons to believe why “Western™ BMI cutoffs might be inappropriate when applied to Asians. First, it

has been shown that a different BMl/percent body fat (BF%) relationship among ethnic groups might
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result in different cut-off points for obesity, since obesity is defined as a condition where there is excess
body fat (WHO, 2000). Empirical research and meta-analysis have shown inconsistent relationship
between BMI and BF% among various ethnic groups (Chang, Wu, Chang, Yao, Yang, Wu, & Lu, 2003;
Deurenberg. Deurenberg-Yap, & Guricci, 2002; Dewrenberg, Yap. & van Staveren, 1998). It is
generally indicated that Asians have a lower BMI but a higher BF% than Caucasians of the same age
and sex (Guricci, Hartriyanti, Hautvast, & Deurenberg, 1998; Wang, Thornton, Russell, Burastero,
Shen, Tanenbaum, Heymsfield, & Pierson, 1996). Second, from the viewpoint of the risk factors for
morbidity and mortality, it might be more practical to have ethnic-group specific BMI cutoffs. That’s
because the prevalence of obesity would be low in Asia-Pacific region when based on WHO obesity
cutoffs (World Health Organization, 1998). However, the prevalence of cardiovascular diseases and
diabetes mellitus were similar for Asia-Pacific region and Western countries (Deurenberg- Yap, Tan,
Chew, Deurenberg, & van Staveren, 1999; Lu, Yang, Wu, Wu, & Chang, 1998).

Based on the criteria recommended by Department of Health in Taiwan, the BMI cutoffs for
underweight, normal, overweight and obesity among first-year male students were < 18.2, 18.2-23.1,
23,1, 25.5, respectively; while for first-year female students were < 18, 18.0-22.7, 22.7, 233,
respectively. The BMI cutoffs for underweight, normal, overweight and obesity among second-year
male students were < 18.6, 18.6-23.4, 23.4, 25.6, respectively; while for first-year female students were
< 18.2, 18.2-22.7, 22.7, 25.3, respectively. The BMI distribution by school year and gender are shown
in Table 1.1.

Based on the response on the item asked *how do you feel about your current weight’, participants
were distinguished as ‘with intention of losing weight’, “stay the same weight’ and ‘with intention of
gaining weight’. The focus of this study is the non-clinical population with intend to lose weight and
overweight/obese students. Therefore, students who were underweight and whose BMI was in the
normal range but intended to maintain or gain weight were excluded. That is, only students who were
either overweight, obese or in the normal range but intended to lose weight were included in the
analyses. Since 491 students from the group of 780 met the criteria, they were recruited for the
invesigation. Table 1.4. shows the BMI distributions of participants by weight management intention,

gender, and school year. Table 1.2 shows the BMI distribution of students who participated in the
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analyses. The sample consisted of 202 males (41.1%) and 289 females (58.9%); 310 were first year
students (63.1%) and 181 were second year students (36.9%). The distributions of stages of exercise
behavior of students and days of exercise were shown in Tables 1.5 and 1.6.
Analysis Plan
The 491 students used for analyses in this investigation were split in half randomly.

Exploratory analyses were conducted on the first half of the data in Step 1 and confirmatory analyses on
the second half of the data in Step 2. Two hundred fourth four students were included in Step 1. Of
sample 1, 154 (63.1%) were first year students, and 90 (36.9%) were second year students; 96 were
male (39.3%) and 148 female (60.7%). Of sample 2, 156 (63.2%) were first year students, and 91
(36.8%) were second year students; 106 were male (42.9%) and 141 female (57.1%)
Procedure

The sample was recruited from classes at a senior high school in Taiwan. Participation was
anonymous, voluntary, took about 40 minutes, and involved no incentives to the subjects for their
participation. Participants were provided with complete information regarding the purpose, benefits,
and possible risks of the study. They completed questionnaires in the classrooms. The survey was
conducted as a paper-and-pencil measure in the participants’ classrooms. Procedures of the study were
approved by the Institutional Review Board at the University of Rhode Island.
Measures

Stage of Change for Weight Management

This is a one item scale for weight management evaluating individuals® stage of readiness to
control weight. This measure would classify students into one of five possible stage of change. The
strategies of weight management included exercising, eating smaller amount of food, eating less junk
food, and eating more fruits and vegetables, Stage of change developed for weight management
included: (a) Precontemplation: individuals who do not plan to start using weight management
strategies in the next 6 months; (b) Contemplation: individuals who do not use weight management
strategies, but intend to do so within the next 6 months; (c) Preparation: individuals who do not use

weight management strategies, but plan to start in the next 30 days; (d) Action: individuals who use
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weight management strategies and have done so for less than 6 months; (¢) Maintenance: individuals
who use weight management strategies and have done so for more than 6 months.

Weight Efficacy Life-Style Questionnaire (WELSQ)

The Weight Efficacy Life-Style Questionnaire (WELSQ) comprises 20 items evaluating five
dimensions (Availability, Negative Emotions, Physical Discomfort, Positive Activities, and Social
Pressure) of self-efficacy for weight management (Clark, Abrams, Niaura, Eaton, & Rossi, 1991).
Using a 10-point Likert-type format, respondents are asked to rate their self-assurance in resisting
overeating in various tempting situations. Alphas were .76 and .83 for the Availability scale, .87 and
.88 for the Negative Emotions scale, .82 and .84 for the Physical Discomfort scale, .70 and .79 for the
Positive Activities scale, and .90 and .89 for the Social Pressure scale (Clark et al., 1991; Rossi et al.,
1995).

Since the first language of survey participants is Mandarin Chinese, the assessment was
conducted in that language. The original English-language questionnaires were translated into Chinese
and then backtranslated into English by a panel of bilingual psychologists. During the process of back
translation, the equivalence of Chinese and English version was ensured. The questionnaires were then
applied to groups of students to verify their understanding of the questions. The necessary
modifications were applied to ensure the understandabililty of the instruments.

Results
Preliminary Analyses
Stage of Weight Control

Chi-square tests were applied to examine the independence across stage of weight control and
school year, stage of weight control and gender, stage of weight control and BMI status, stage of weight
control and stage of exercise. The results showed that there was not an association between stage of
weight control and school year; y s = 4.365, p = .359. The stage of weight control for male did not
differ from the stage of weight control of female students; y 4y = 4.239, p = .375. The stage of weight
control for normal BMI differed from the stage of weight control of overweight/obesity BMI groups;
13(4) = 12.563, p = .014. The result indicated that there is an association between stage of exercise

behavior and stage of weight control; xz(ls) = [54.804, p <.0001.
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BMI Status

The results showed that there was not an association between BMI status and school year; 1)
= 0.027, p = .870. The BMI status for male differed from the BMI status of female students; 7, =
57.683, p < .0001.

Stage of Exercise Behavior

Chi-square tests were applied to examine the independence across stage of exercise behavior
and school year, stage of exercise behavior and gender, stage of exercise behavior and BMI status, stage
of exercise behavior and stage of weight control. The results showed that there was not an association
between stage of exercise bebavior and school year; y sy = 3.309, p = .257. The stage of exercise
behavior for male differed from the stage of exercise behavior of female students; -,;2(4) = 47,705, p <
.0001. The results showed that there was not an association between stage of exercise behavior and
BMI status; 1) = 9.109, p = .058.

The t test was applied to examine the school year difference in time of doing exercise. The
results indicate that there was a statistically significant difference between first-year and second-year
senior high students in the duration of exercise; t{414) = 2.23, p =.027. In other words, first-year
students spent statistically significantly much more time on exercise (mean= 6.013 days) than second-
year students (mean= 4.651 days). Results from the t-test showed that there was no statistically
significant difference between BMI groups in terms of exercise behaviors; t (483) = 1.76, p =.079.

Gender difference in time of doing exercise was also examined by t test. The results indicate
that there was a statistically significant difference between male and female students in length of doing
exercise; t (319) = 6.60, p <.0001. In other words, male students spent statistically significantly much
more time on exercise (mean = 7.975 days) than female students (mean = 3.782 days).

Step 1: Exploratory analyses

The characteristics of items from Sample 1 were examined first. Mean, standard deviation,
skewness, and kurtosis for each item are showed in Table 3.1. No items were deleted due to poor
distributions.

Principal components analyses (PCA) were conducted to determine the psychometric

properties and measurement structure of Weight Efficacy Questionnaire (WEQ). Horn's (1963) parallel
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analysis, and the minimum average partial (MAP) technique (Velicer, 1976) were used to decide the
optimal number of factors, since simulation studies have shown that they are two of the mosi accurate
methods (Velicer, Eaton, & Fava, 2000). The scree test, and theorctical considerations about self-
efficacy in weight management were also applied to decide the numbers of components to retain.
Varimax rotation of the factor pattern was then employed. Items on Crobach’s coefficient alpha
reliabilities, component interpretability, component loadings, and the length of the final instrument were
criteria used to make the reduction. Items with low loadings (i.e., less than .50 on all components),
items that contribute negatively to the reliability of a subscale, and complex items (ie., items with
loadings larger than .50 on two or more components) were removed.

A four-component solution. the optimal result, was produced for interpretation. Fifteen items
were selected, accounting for 61.8% of the total item variance. All items loaded heavily on their
individual components. Table 3.2 displays the component loadings for each item on each component.
Cronbach coefficient alphas were calculated for each subscale. For Sample 1 (N=244), Alpha
coefficient for the Negative Emotions subscales was .80, for the Availability and Positive Activities was
.80, for the Social Pressure was .63, and for the Physical Discomfort was .78. These results imply fair
to good internal consistency of scale. Scale means and standard derivations of subscales were shown in
Table 3.3.

Step 2: Confirmatory Analyses
In the second step, the cross-validation of the measurement structures from Step 1 with the second
half of the sample (N2 = 247) using confirmatory factor analysis procedures was examined. Of the 247
participants, 156 were first-year senior high school students, and 91 were second-year senior high
school students. 106 male students and 141 female students were included in step 2. For Sample 2
(N=247), Alpha coefficients for Negative Emotions subscales were .79, for Availability and Positive
Activities were .81, for Social Pressure was .71, and for Physical Discomfort was .82.

To prevent confirmation bias, and as an advanced analysis of the adequacy of the models

derived from sample 1, several alternative models illustrating different conceptualizations of the

structure of decisional balance were compared 1o best interpret the data. The characteristics of items
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from Sample 2 were also examined. Mean, standard derivation, skewness, and kurtosis for each item are
shown in Table 3.4,

Several indices were used to examine various aspects of fit for the structural models. At a
macro-level, significance tests are expected to show that a hypothesized model provides a good fit to
the data, with small chi-square values relative to the degrees of freedom (normalized y~index). Small
chi-square values and a nonsignificant p value indicate that there is little difference between the
hypothesized model and the data. However, even good fitting models often fail this test since the
statistical power of the test is often very high due to large sample sizes, so that even small departures
from perfect modet fit result in statistically significant p values. Furthermore, it has been shown that the
v test of model fit is not especially robust to nonnormality and other violations of assumptions that
might be expected; especially when item-level data serve as the manifest indicators of the models.
Standardized residuals between a hypothesized model and the pattern of variances and covariances are
expected to be relatively small for a reasonable model. This is evaluated by examining the root mean
square error of approximation (RMSEA). It is suggested that RMSEA should be smaller than 0.08 to be
consider a good fit (Byrne, 2001).

The comparative fit index (CFI) will also be examined, and it should be relatively large (>.90)
if a model is providing a better approximation of the data than a model that hypothesized no
covariances among variables. At a micro level, the significance of specific hypothesized paths, and the
percentage of explained variance for all dependent constructs will be examined. Significant and
meaningful predictors are identified by significant path coefficients to the dependent constructs, and at
least a moderate degree of explained variance is expected. Chi-square difference tests were conducted
to compare nested models represented in the current study. By subtracting the chi-square and degrees
of freedom values for relevant nested models from a fuller model and assessing the significance of the
incremental difference, the importance of competing models can be evaluated. If the difference in
models is significant, this indicates that the fuller model is preferred to help explain the data.

To prevent confirmation bias, and as an advanced analysis of the adequacy of the models
derived from sample 1, four alternative models illustrating different conceptualizations of the structures

of the Weight Efficacy Questionnaire were compared to best interpret the data.



The models examined in Step 2 were:

(1) The Null Model. There are no latent factors in the Null Model, and this implies that all
items of Weight Efficacy Questionnaire independent. The Null Model is applied as a baseline against
which other models may be compared.

(2) One Factor Model. This model assumes one general self-efficacy factor. Support for this

model would suggest that subjects do not or cannot differentiate among the dimensions.

(3) Four Uncorrelated Factors Model. This model suggests that subjects could distinguish
between the four self-efficacy factors and further that these factors are best represented as independent
dimensions.

{4) Four Correlated Factors Model. This model is similar to the four uncorrelated factors
model, except that the four factors are correlated. This model suggests that subjects' discrimination of
self-efficacy in weight management was best represented as four related dimensions. Based on previous
evidence (Clark et al. 1991), this model was expected to fit best.

Model results are given in Table 3.5. The one-factor model did not fit well, 13(44) =543.429,
CFI = .639, GFI= .725, AGFI= .633, amd RMSEA = .143. The four-factor uncorrelated model did not
fit well, 3 o) =343.103, CFI = 799, GFI= .834, AGFI = .779, and RMSEA = .107. On the other hand,
the four-factor correlated model was the best-fitting model, xz(M) = 137.748, CFI = .957, GFI= .930,
AGFI = 900, and RMSEA = 051. A y~difference comparison of the four-factor uncorrelated and the
four-factor correlated models was significant, ¥’ = 205.355, p<0.001 indicating that the four-factor
correlated model is a better representation of the data. Hierarchical model was also examined, L)
=164.383, CFI = .940, GFI= .917, AGFI= 887, and RMSEA = .059. The models are presented in
Figures 3.1 and 3.2.

Step 3: External validity of WEQ

In step 3, all 491 students were incinded to examine the external validity of Weight Efficacy
Questionnaire. Of the 419 students, 103 (21.0%) were in Precontemplation, 137 (27.9%) were in
Contemplation, 61 (12.4%) were in Preparation, 162 (33.0%) were in Action, 24 (4.9%) were in
Maintenance, and 4 (0.8%) did not provide this information. Weight efficacy and Stage of Weight

Managament were shown in Table 3.6, 3.7 and 3.8.
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External validity of WEQ: Overall Participants: Gender by Stage

Sample size did not permit a 3-way analysis of stage, gender, and BMI-group effects. so 2-way
analysis was conducted. A first two-way multivariate analysis of variance (MANOVA) was applied to
decide if self-efficacy for losing weight differs across the stages of change and gender. The assumptions
for MANOVA were first examined and no violations were detected. Stage of change and gender served
as the independent variables, while Negative Emotions (NE), Availability and Positive Activities
(APA), Social Pressure (SP), and Physical Discomfort (PD) were used as dependent variables. The
MANOVA resulted in a significant main effect for Stage of change, Wilk's A = .B89, approximate
F(16,1448.7) = 3.55, p < .0001, and multivariate n~ = .111. The MANOVA resulted in a significant
main effect for gender, Wilk's A = 978, approximate F(4,474) = 2.64, p = .033, and multivariate n=
.022. The MANOVA resulted in a non-significant interaction effect for Stage and gender, Wiltk’'s A =
.984, approximate F(16, 1448.7) = 0.48, p = .957, and multivariate n° = .016. This indicates that the
effect of Stage did not depend on gender. Therefore, the effect of gender was considered in analyses.

A ANOVA test showed that the Negative Emotion scale was not significantly different across
the five stages of change, F(9, 477) = 1.44, p =167, and n° = .027. A ANOVA test showed that the
Availability and Positive Activities scale was significantly different across the five stages of change,
F(9, 477) = 5.15, p <.0001, and n* = .089. Post-hoc tests showed that the APA for Maintenance subjects
was significantly higher compared with participants in Precontemplation, Contemplation, and
Preparation. The results also indicated that students in Preparation stage were more confident they could
avoid overeating in perceived more availability and positive activities compared with those who were in
Precontemplation and Contemplation.

The SP scale was not significantly different across the stages of change, F (9.477) =112, p=
3432, w> = .02. The PD scale was not significantly different across the stages of change, F(9,477) =
1.10, p=.3610, n° = .020. The pattern of self-efficacy across stages for overall participants is presented
in Figure 3.3.

External validity of WEQ: Overall Participants: BMI by Stage
A Two-way MANOVA was applied to decide if the self-efficacy for losing weight differs by

stage of change as predicted by the TTM. The assumptions for MANOVA were first examined and no
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violations were detected. BMI and Stage of change served as the independent variables, while NE,
APA, SP and PD were used as dependent variables. The MANOVA resulted in a significant main effect
for BMI status, Wilk's A = .970, approximate F(4,476) = 3.66, p=.006, and multivanate 0" =.030. The
MANOVA resulted in a significant main effect for Stage of change, Wilk's A = .889, approximate F
(16, 1448.7) = 3.56, p < .0001, multivariate N =.111. The MANOVA resulted in a non-significant
interaction effect for Stage and BMI status, Wilk's A = 968, approximate F (16, 1448.7) = 0.96, p =
494, and multivariate v~ = .032. This indicates that the effect of Stage did not depend on BMI.
Therefore, the effect of BMI status was also considered in analyses.

A ANOVA test showed that the Negative Emotion scale was not significantly different across
the five stages of change, F(9, 477) = 1.16, p =321, and W =.021. A ANOVA test showed that the
Availability and Positive Activities scale was significantly different across the five stages of change,
F(9, 477) = 5.31, p <.0001, and n” = .091. Post-hoc tests showed the APA for Maintenance subjects is
significantly higher compared with participants in Precontemplation, Contemplation, and Preparation.
The results also indicated that students were in Preparation stage perceived more availability and
positive activities compared with those who were in Precontemplation and Contemplation.

The SP scale was not significantly different across the stages of change, F (9,477) = 1.05, p =
.398. n° = .019. The PD scale was not significantly different across the stages of change, F(9,477) =
0.94. p=.489, n~ = .017. The pattern of self-efficacy across stages for overall participants is presented
in Figure 3.3.

Step 4: Factor Invariance of Weight Efficacy Questionnaire

For researchers, it is a crucial question to ask whether an instrument measures the same trait
among groups of populations and whether or not the measure functions equivalently across the
participants from subgroups. Previous researchers have applied exploratory factor analysis to evaluate
the factor invariance across various groups. However, this approach has been criticized (Alwin &
Jackson, 1981). Confirmatory factor analysis was then recommended (Cole, 1987). Some researchers
fit identical models to different groups and then conducted confirmatory factor analysis separately for
each group. This approach examines only individual parameter estimates and does not compare

goodness of fit among groups directly. Multiple-group confirmatory factor analysis (i.e., multiple
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sample modeling) could deal with the concerns when single confirmatory factor analysis is used,
because the same model is imposed among groups and is analyzed simultaneously (Joreskog & Sérbom,
1989).

In Step 4, equivalence of the Weight Efficacy Questionnaire Chinese edition among high
school students in Taiwan was evaluated. Multisampling model was applied to examine factor
invariance of WEQ across two sets of demographic variables (i.e., different BMI status, gender).

Chi-square difference tests were conducted to compare nested models to decide the best fitting
model. By subtracting the chi-square and degrees of freedom values for relevant nested models from a
fuller model and assessing the significance of the incremental difference, the importance of competing
models was evaluated. In other word, if the difference in models is significant, this indicates that the
fuller model is preferred to help explain the data. However, even good fitting models often fail this test
since the statistical power of the test is often very high due to large sample sizes, so that even small
departures from perfect model fit result in statistically significant p values. Cheung and Rensvold
(2002) recommended ACFI test to evaluate the best fitting model. They suggested that if the absolute
value of ACFI is equal or small than the cutoff (i.e., 01), the null hypothesis of invariance cannot be
rejected. Chi-square difference tests and ACFI test were applied to evaluate the best model.

Pre-Study: tests for factor invariance across high school student

In pre-study, four hierarchical analyses with different parameter invariance assumptions
(Joreskog & Sorbom, 1989) were presented and examined.

Model 1, a congeneric model, assumes the same conceptual mapping in Sample One and
Sample Two. The two groups have the same factor and/or regression structure, but different loadings,
factor variances, and error variances.

Model 2, a lambda-invariant model, assumes the two groups have the same factor structure and
their factor loadings are also held equal.

Model 3. a tau-equivalent model has the same assumptions as model 2, except model 3 also

Iimit the factor variance to be equivalent across two subgroups.
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four-factor fifteen-item WEQ was found to represent the area appropriately. A 13-item instrument that
examines four dimensions of self-efficacy was generated from the item selection procedures.
Confirmatory factor analysis verified the competence of the four-factor model for weigh efficacy for
high school students in Taiwan.

Results based on the investigation implied that the factor patterns from the Weight Efficacy
Questionnaire did not reflect a five-factor (i.e., Negative Emotions, Availability, Social Pressure,
Physical Discomfort, and Positive Activities) pattern. Instead, a four-factor model provided a better fit
of the data. The original Availability factor combined with original Positive Activities into one factor,
Availability and Positive Activities, in WEQ Chinese version. The hierarchical model structure has
been suggested in other TTM related empirical research for other behaviors (e.g., Plummer, Velicer,
Redding et al. 2001).

Overall. MANOVA results implied perceived self-efficacy of losing weight were different
among stages of change in adolescent population. Results from two-way MANOVASs showed that the
effect of Stage depended on neither gender nor BMI group. There was main effect for gender. There
was also statistically significant main effect for BMI group.

Results from multiple-sample confirmatory factor analyses suggested that gender subgroups
can be treated as arising from the same population. On the other hand, results indicated that the tau
equivalent model, instead of parallel model, was the preferred model for self-efficacy across the two
BMI groups. Based on these result, the concept of self-efficacy for weight management in students
whose BMI were in normal range with intention of losing weight are different from the students who
were overweight or obese. However, since the tau equivalent mode! is a very restricted model, this strict
interpretation may not be realistic or practical. The reason why the parallel model was not preferrd in
this case may due to the error variances were not the same among BMI groups.

This study has several limitations. Participants for the investigation were from a high school in
rural area in Taiwan. Therefore, the results from the study may not be generalizable to all high school
students in Taiwan or other areas. This investigation is cross-sectional study; therefore, it is hard to

draw a causal relationship among variables.







































Table 3.8. Summary Statistics: self-efficacy (by BMI status and Stage)

NE APA SP PD
Stage of Change | N | Mean I SD | Mean ‘ SD | Mean DD Mean | SD
Overall participants (N=491)
Precontemplation | 103 | 990 | 347 | 14.87 | 5.28 | 840 | 3.08 | 1142} 3.13
Contemplation | 137 | 9.66 | 356 | 1435 | 458 | 8.02 | 2.69 | 11.88 | 2.89
Preparation 61 | 956 | 3.22 | 1485 487 | 756 | 2.60 | 11.49 ] 2.84
Action 162 | 10.54 | 3.09 | 16.76 | 4.65 | 8.15 | 2.60 | 12.23 | 2.76
Maintenance 24 | 958 | 3.37 | 19.13 | 4.08 | 9.21 | 2.00 | 11.58 | 3.48
Normal BMI (N=326)
Precontemplation | 82 | 9.76 | 3.56 | 1493 | 5.61 | 845 | 3.20 | 1161 | 3.11
Contemplation 81 | 9.74 | 351 [ 1348 | 422 | 789 | 2.63 |12.02 | 294
Preparation 42 036 | 334 | 1426 | 4.97 | 740 | 2.75 {1157 | 3.12
Action 102 [ 10.33 | 321 | 16.73 | 4.88 | 825 | 2.77 | 12.22 | 2.77
Maintenance 17 | 9.18 | 3.05 | 18.12 | 3.57 | 9.41 | 2.09 | 11.71 | 2.66
Overweight/Obesity (N=165)
Precontemplation | 21 | 10.48 | 3.12 | 14.67 | 3.83 | 819 | 2.60 | 10.67 { 3.18
Contemplation 56 | 954 | 3.66 | 15.61 | 481 | 821 } 2.77 | 11.66 | 2.84
Preparation 19 [ 1000 | 296 | 16.16 | 449 [ 7.89 | 2.28 | 11.32 | 2.16
Action 60 {1088 | 2.86 | 1682 | 4.26 | 798 | 2.30 | 12.25 | 2.77
Maintenance 7 11057 416 | 21.57 | 447 | 871 | 1.80 | 11.29 } 5.22
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Chapter 4. Prediction of stage of change in weight management from decisional balance and self-
efficacy

Food supplies in various parts of Asia have become more stable and consumers have greater
choice due to economic growth and globalization, leading to broader acceptance of western diets.
Economic prosperity and the availability of many time-saving electrical appliances has helped decrease
the amount of physical effort and led to a sedentary lifestyle. These factors have had a considerable
impact on the prevalence of obesity — and the associated health problems —in Asian populations,
especially the adolescent demographic.

Studies indicate that adolescents’ self-perceived weight is poorly related to the medical
definition of overweight, and considerable numbers of clinically normal-weight persons are trying to or
wish to control weight. For instance, an investigation done in the Osaka Prefecture, Japan, showed that
48% of 10-year-old females and 84% of 17-year-old females self-categorized themselves as “fat’ or “too
fat” (Kaneko, Kiriike, [kenaga, Miyawaki, & Yamagami, 1999).

The diseases related to obesity, and increased incidences of obesity in the adolescent
population strongly suggest the importance of the issue of weight management in overweight/obese
adolescents in Asia. The issue of weight control in non-clinical adolescents is also of concern.
Therefore, it is important to understand motivational readiness for weight management in adolescent
population in Asia in order to develop and tailor interventions to adolescents’ level of readiness for
weight management.

The Transtheoretical Model (TTM; Prochaska, DiClemente, & Norcross, 1992) is one of
several theories that could serve as the framework for investigating the issue of weight management.
Stages of change, decisional balance, and self-efficacy are three of the main components of the TTM.
Stage of Change (SC), the central construct of the TTM, represents a sign of motivational readiness to
change. Stage of Change makes it possible to understand when particular types of change occur. Five
stages of change have been defined for most problem behaviors, including precontemplation,
contemplation, preparation, action, and maintenance (Rossi & Rossi, 1999). The decision-making
component of the TTM is based on a model first conceptualized by Janis and Mann (1977). Eight

specific categories of decision-making were proposed in the Janis and Mann (1977) model; however,
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only two general dimensions, the pros and cons of behavior change, have been supported consistently
by factor analytic studies (Prochaska, Velicer, Rossi et al., 1994). The self-efficacy dimension of the
model was originally based on Bandura's (1977) concept of self-efficacy, but has since undergone
considerable elaboration within the context of the TTM (DiClemente et al., 1991; Prochaska, Velicer,
Guadagnoli, Rossi, & DiClemente, 1991).

The goal of this investigation was to predict which students were ready for weight
management. Another purpose was to collect information on the possible reasons students were in
different stage of change for weight management.

Discriminant function analyses were conducted using decisional balance (i.e., Pros, Cons) and
self efficacy (i.e., Negative Emotion, Availability and Positive Activities, Social Pressure, Physical
Discomfort) to predict the five stages of change in weight management in adolescents in Taiwan. The
ability of Decisional Balance and Self Efficacy to correctly classify study participants into their
reporied stage of change will also be investigated.

Methods
Participants
During the 2005 school year, 780 senior high students from a high school in Taiwan were
recruited into a cross-sectional study examining weight management behaviors. Of the 780 students,
492 (63.16%) were first-year senior high students, and 287 (36.84%) were second-year students; 388
{49.87%) were male and 390 (50.13%) were female students.

Based on the criteria recommended by Department of Health in Taiwan, the BMI cutoffs for
underweight, normal, overweight and obesity among first-year male students were < 18.2, 18.2-23.1,
23.1, 23.5, respectively; while for first-year female students were < 18, 180-22.7, 22.7, 25.3,
respectively. The BMI cutoffs for underweight, normal, overweight and obesity among second-year
male students were < 18.6, 18.6-23.4, 23.4, 25.6, respectively; while for first-year female students were
< 18.2, 18.2-22.7, 22.7, 23.3, respectively. The BMI distribution by school year and gender are shown
in Table 4.1.

Based on the response on the item asked ‘how do you feel about your current weight’, participants

were distinguished as ‘with intention of losing weight’, “stay the same weight” and ‘with intention of
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gaining weight’. In this study, the non-clinical population with intention of losing weight and
overweight/obese students are the focus. Therefore, students who were underweight and whose BMI
were in normal range with intention of maintaining, or gaining weight were excluded. That is, only
students who are either overweight, obese or in the normal range but with the intention of losing weight
were included in the analyses. Thus, of the original 780 students, 491 students met the criteria and were
used for the analyses in the investigation. The BMI distribution of students used in the analyses are
shown in Table 2.2. The sample comprised 202 males (41.1%) and 289 females (58.9%); 310 were first
year students (63.1%) and 181 were second year students (36.9%).

Al participants were students from a senior high school in Taiwan. Based on the main goal of
the study, the students, either overweight, obese or being in normal weight range but with intention of
losing weight, were included in the analyses.

Of the 491 participants, 202 were male and 289 female. 310 of the students were first year senior high
school students and 181 of them were second year senior high school students. The BMI status of the
participants in study 1 are shown in Table 4.1.

Procedure

The sample was recruited from classes at a senior high school in Taiwan. Participation was
anonymous, voluntary, took about 40 minutes, and involved no incentives to the subjects for their
participation. Participants were provided with complete information regarding the purpose, benefits,
and possible risks of the study. They completed questionnaires in the classrooms. The survey was
conducted as a paper-and-pencil measure in the participants’ classrooms. Study procedures were
approved by the Institutional Review Board at the University of Rhode Island.

Material

Decisional Balance Inventory {DBI)

The original Decisional Balance Inventory (DBI) is composed of 20 items and is applied to
examine two hypothesized dimensions (i.¢., Pros and Cons) of decision making for weight management
(O'Connell & Velicer, 1988). The Pros are positive aspects of changing behavior, including facilitators
of change. Examples of Pros are as follows: ~T could wear attractive clothing if I lost weight,” ~My

health would improve if I lost weight.” The Cons represent negative aspects of changing behavior. An
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example of a Con is “Trying to lose weight could end up being expensive when everything is taken into
account.” Research showed that coefficient Alpha was .91 for the pros scale and .84 for the cons scale
(O'Connell & Velicer, 1988; Rossi et al., 1993).

Chinese version of Decisional Balance Inventory (DBI)

The original English-langnage questionnaires were translated into Chinese and then
backtranslated into English by a panel of bilingual psychologists. During the process of back
translation, the equivalence of Chinese and English version was ensured. The questionnaires were then
applied to groups of students to verify their understanding of the questions. The necessary
modifications were applied to ensure the understandabililty of the instruments.

The 14-item Chinese version of Decisional Balance using a sample of 491 adolescents in a
high school in Taiwan. Using split-half, cross-validation procedures, a two-factor correlated model fit
the data best (CFI=.971, RMSEA=.042) with good internal consistency for both Pros (.85) and Cons
(.72).

Weight Efficacy Life-Style Questionnaire (WELSQ)

The Weight Efficacy Life-Style Questionnaire (WELSQ) consists of 20 items to evaluate five
dimensions (i.c., Availability, Negative Emotions, Physical Discomfort, Positive Activities, and Social
Pressure) of self-efficacy for weight management (Clark, Abrams, Niaura, Eaton, & Rossi, 1991).
Using a 10-point Likert-type format, respondents are asked to rate their self-assurance in resisting
overeating in various tempting situations. Alphas were .76 and .83 for the Availability scale, .87 and
.88 for the Negative Emotions scale, .82 and .84 for the Physical Discomfort scale, .70 and .79 for the
Positive Activities scale, and .90 and .89 for the Social Pressure scale (Clark et al., 1991; Rossi et al.,
1993).

Chinese version of Weight Efficacy Questionnaire

The original English-language questionnaires were translated into Chinese and then
backtranslated into English by a panel of bilingual psychologists. During the process of back
translation, the equivalence of Chinese and English version was ensured. The questionnaires were then
applied to groups of students to verify their understanding of the questions. The necessary

modifications were applied to ensure the understandabililty of the instruments.



The 15-item Chinese langnage version of the Weight Efficacy Questionnaire using a sample of
491 adolescents in Taipei high schools. Using split-half, cross-validation procedures, a hierarchical
four-factor model fit the data well (CFI=.940, RMSEA=.039) with reasonable internal consistency for
all scales: negative emotion (.80), availability and positive activities (.80), social pressure (.68), and
physical discomfort (.80).

Results

Summary statistics by groups (ie., overall participantss normal BMI range,
overweight/obesity) are shown in Table 4.1. Correlations (Table 4.2) among the variables were
reasonable and none of the variables were close to collinearity levels (i.e., all correlations are < |.70]).

DFA: Overall Participants

The results showed that Wilk's A = .797, and multivariate n° =.203. The effect size implied
that 20.3% of the Stage of Change is accounted for by the best linear combinations of decisional
balance and self-efficacy variables.

Four discriminant function and four eigenvalues were generated the variance in. The first F-
test [F(24.1663.3)=4.67, P<.0001] was significant, and implied that the first discriminant function was
significant as well. The second F-test [F(15,1319.9)=2.45, P=.0015] was significant, and implied that
the second discriminant function was also significant. The third F-test [F(8,958)=2.09, p=.0342] was
significant, and implied that the third discriminant function was significant. The sum of squared
canonical correlation for the three discriminant functions was R =201(DF 1, R* = .141, DF 2, R* =
.040. DF 3, R* =.020), indicating 20.1 % of variance was explained between groups.

Using a guideline of > | 0.30 | as a cutoff to interpret meaning loadings, Pros (.680), the
highest discriminant foading in first discriminant function, showed the biggest differences across the
Stage groups. The next highest loading was related to Availability and Positive Activities (.5406).
Therefore, the first discriminant function was largely focused on Pros, but also defined by one
dimension of self-efficacy, Availability and Positive Activities.

The loadings suggested that function two was associated with Awvailability and Positive

Activities (.758), Social Pressure (482) and Pros (-.373). Negative Emotion had the highest
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discriminant loading (.711) in third discriminant function. The loading also suggested that function
three was associated with Physical Discomfort (.423).

The first discriminant function separated Precontemplators from Contemplators, Action,
Preparation and Maintenance students. The first function was linear across the Stage. Result from class
means on canonical variables indicated that Maintenance subjects had the highest group centroids,
while Precontemplators had the lowest group centrodis.

The second discriminant function separated Contemplators from Precontemplators, and also
separate Contemplators from students who were in Maintenance stage. The second function was not
linear across the Stage, but U-shape function. Result from class means on canonical variables indicated
that Maintenance subjects had the highest group centroids, while Contemplators had the lowest group
centrodis. There was small difference in group centroids between Precontemplation and Maintenance
subjects. The pattern of group centroids across stages is presented in Figure 4.1 and 4.2.

A computer prograin was used to conduct significant test of correct classification rate (Rossi,
2000). Overall correct classification rate was 31.2% (z = 3.020, p < .003), which was greater than
chance (i.e., 25.3%), for discriminant function predicting participants in Stage of Change. The Stage
with the highest percentage of correct classification is Maintenance (62.5%, z=13.030, p <.001). Stage
1 (Precontemplation) was with 48.5% (z = 6.808, p <.001) correct classification. Participants who were
in Contemplation, Preparation and Action Stages were classified better than chance (25.6%, z = -0.673,
ns; 23.0%, z= 2.460, p <.02; and 23.5%, z=-2.650, p<.01 ).

DFA: Students’ BMI were in normal range with intention of losing weight

A Discriminant Function Analysis was performed. Predictors were the pros of weight
management, the cons of weight control, Negative Emotion, Availability and Positive Activities, Social
Pressure, and Physical Discomfort. Groups were students whose BMI in normal range but who intended
to lose weight and were in different stage of weight management (i.e., Precontemplation,
Contemplation, Preparation, Action, and Maintenance).

The F-tests for all four DFA summary indices were significant [Wilks' A=0.757, F(24.
1096.6)=3.80, p< .0001. Pillai's Trace=0.261, F(24, 1268)=3.69, p< .0001. Hotelling-Lawley

Trace=0.299, F(24, 733.55)=3.89, p< .0001. Roy's Greatest Root=0.198, F(6,317)=10.45, p< .0001],
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indicating there is significant association between the grouping variable and the linear combinations of
continuous variables. The n2 was equal to 0.243, indicating a moderate effect size showing that 24.3%
of the variance in stages of change is accounted fir by the best linear combination(s) of decisional
balance and self-efficacy.

The first and second discriminant functions were significant. For the first eigenvalue, F(24,
1096.6)=3.80, p< .0001., For the first discriminant function, two of the six variables have loadings
worth examining based on the criteria of > | 0.30 | as a cutoff (see Table 4.3). The vanable that showed
the biggest differences across the Stage groups was Pros, with the highest discriminant loading (.733).
The next highest loading was associated with Availability and Positive Activities (.330). Thus, this first
discriminant function was largely focused on Pros. Based on the results of discriminant loadings and
group centroids, distinguishing across Stages of change among the students, whose BMI were in normal
range with intention of losing weight, was mainly explained by Pros and Availability and Positive
Activities.

For the second eigenvalue, F(13, 869.98)=2.11, p=0.0081. For the second discriminant
function, three of the six variables had loadings worth examining, based on the criteria of > [ 0.30 {as a
cutoff. The continuous variable that shows the biggest differences across the Stage groups was
Availability and Positive Activities, with the highest discriminant loading (.638). The next highest
loading was associated with Social Pressure (.506), followed by Cons (.384). This first discriminant
function was largely focused on Availability and Positive Activities. The group centroids for both
functions are shown in Table 4.4.

The sum of squared canonical correlation for the three discriminant functions was R =226
(DF 1, R®=.165, DF 2, R° = .061), indicating 22.6 % of variance was explained between groups.

The first discriminant function separated Precontemplators from Contemplators, Action,
Preparation and Maintenance students. The first function was linear across the Stage. Result from class
means on canonical variables indicated that Maintenance subjects had the highest group centroids,
while Precontemplators had the lowest group centrodis.

The second discriminant function separated Contemplators from Precontemplators, and also

separate Contemplators from students who were in Maintenance stage. The second function was not
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linear across the Stage, but U-shape function. Result from class means on canonical variables indicated
that Maintenance subjects had the highest group centroids, while Contemplators had the lowest group
centrodis. There was small difference in group centroids between Precontemplation and Maintenance
subjects. The pattern of group centroids across stages is presented in Figure 4.1 and 4.2.

A computer program was used to conduct significant test of correct classification rate (Rossi,
2000). The discriminant function was reasonably accurate in classifying individuals into
Precontemplation, Contemplation, and Preparation (correct classification for these respective stages:
354%, z = 2.095, p < .04; 383%, z = 2.758, p < .01; 31.0%, z = 3.471, p < .001)Table 4.5).
Maintenance-group was the group was more accurate with classification (64.7%, z = 10.995, p <.001)
than others. However, accuracy in classifying individuals into Action stage (20.6%, z = -2.369, p <
.02) was worse than chance. Overall, the current discriminant function resulted in 32.4% (z= 3.299, p<
.001) correct classification into Stage of Change in weight management, which was greater than a
24.5% chance classification.

DFA: Students” BMI were in overweight and obese range

A Discriminant Function Analysis was performed. Predictors were the pros of weight
management, the cons of weight control, Negative Emotion, Availability and Positive Activities, Social
Pressure, and Physical Discomfort. Groups were students who were overweight or obese, were in
different stage of weight management (i.c., Precontemplation, Contemplation, Preparation, Action, and
Maintenance).

The F-tests for all four DFA summary indices were significant [Wilks' A=.752, F(24,
534.96=1.89, p= .0067. Pillai's Trace=.268, F(24, 624)=1.87, p= .0074. Hotelling-Lawley
Trace=.302, F(24, 353.05)=1.91, p=.0068. Roy's Greatest Root=.181, F(6.317)y=4.71, p= .0002],
indicating there is significant association between the grouping variable and the linear combinations of
continuous variables. The n2 was equal to .243, indicating a moderate effect size showing that 24.3% of
the variance in stage is shared with the best linear combination(s) of decisional balance and seli-
efficacy.

The first discriminant function was significant. For the first eigenvalue, F(24, 534.96)=1.89,

p=.0067. For the first discriminant function, three of the six variables have loadings worth examining
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based on the criteria of > | 9.30 | as a cutoff. The continuous variable that shows the biggest differences
across the Stage groups was Availability and Positive Activities, with the highest discriminant loading
(.697). The next highest loading was associated with Cons (-.594), followed by Pros (0.326). Thus, this
first discriminant function was largely focused on Cons. Based on the results of discriminant loading
and group centroids, the distinguishing across Stages of change among the students, who were
overweight or obese, were mainly explained by Availability and Positive Activities, Cons and Pros.
The sum of squared canonical correlation for the three discriminant functions was R* =.133(DF 1. R* =
.133), indicating 15.3 % of variance was explained among groups. The group centroids for both
functions are shown in Table 4.4.

The first discriminant function separated Precontemplators from Contemplators, Action,
Preparation and Maintenance students. The first function was linear across the Stage. Result from class
means on canonical variables indicated that Maintenance subjects had the highest group centroids,
while Precontemplators had the lowest group centrodis. The pattern of group centroids across stages is
presented in Figure 4.1 and 4.2.

The discriminant function was reasonably accurate in classifying individuals (Table 4.5) into
Precontemplation, Preparation and Action (correct classification for these respective stages: 37.1%. z =
6.054, p <.001; 31.6%, z = 2.706, p <.01; 33.3%, z = —0.558, ns). Maintenance-group was the group
was more accurate with classification (71.4%, z = 8.761, p < .001) than others. However, accuracy in
classifying individuals into Contemplation stage (28.6%. z = —0.912, ns) was the same as chance.
Overall, the current discriminant function resulted in 36.2% (z = 2.160, p < .04) correct classification
into Stage of Change in weight management, which was greater than a 28.6% chance classification.

Discussion

The main purpose of this investigation was to predict which students were ready to manage
their weight using decisional balance and self-efficacy. Discriminant function analyses were conducted
using the decisional balance and self efficacy subscales to predict the five stages of change in weight

management in adolescents in Taiwan.
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Chapter 5. Conclusions, limitations and future directions

The main goal of the investigation was to examine the applicability of the TTM in weight
management behavior in an adolescent population in Taiwan in order to develop and tailor future
intervention for an adolescent Asian population.

To achieve the goal, several analytic steps were applied. In Step 1, Chinese version of the
TTM weight control instruments (j.e., Decisional Balance Inventory, Weight Efficacy Questionnaire)
for an adolescent population in Taiwan were developed. In Step 2, the internal validity of Decisional
Balance Inventory and Weight Efficacy Questionnaire developed from Step 1 was evaluated using
confirmatory factor analyses. In Step 3, the external validity of Decisional Balance Inventory and
Weight Efficacy Questionnaire was examined. Multivariate Analyses of Variance (MANOVAs) were
applied to examine the relationship between Decisional Balance and Stage of Change, and the
relationship between Self-Efficacy and Stage of Change. In Step 4, the levels of factorial invariance of
Decisional Balance Inventory, and Weight Efficacy Questionnaire across two sets of demographic
variables (BMT status, gender) were examined. In Step 3, discriminant function analysis was conducted
to assess the ability of Decisional Balance and Self-Efficacy to classify students into self-reported Stage
of Change.

In this chapter, the summaries of findings are introduced. The limitations and future direction
of the investigation are discussed as well.

Summaries of research results

Decisional Balance

A Chinese version of Decisional Balance Inventory that examines two dimensions of
decisional balance, Pros and Cons, was generated from the item selection procedures. Each dimension
included seven items, and demonstrated reasonable internal consistency. Confirmatory factor analysis
verified the competence of the two-factor model for decisional balance for high school students in
Taiwan. The results of the two-factor structure support the conceptual framework of decisional balance
(Janis & Mann, 1977), and atso support findings from previous empirical research (Akamatsu, Otake &
Shimai, 2003; O'Connell & Velicer, 1988; Prochaska et al., 1994). The significant MANOVA results

showed that pros and cons of losing weight were different across the stages of change in this adolescent
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population. Results from multiple-sample confirmatory factor analysis of decisional balance supported
the factorial invariance of DBI across gender subgroups, indicating the concept of decisional balance
across genders can be treated as arising from the same population. On the other hand, the results of
multisample models found that the concept of decisional balance in students whose BMI were in normal
range but who had intention of losing weight, were different from the students who were overweight or
obese.
Self-Efficacy

Based on the original twenty-item form, the four-factor 15 WEQ was found to represent the
area appropriately, using exploratory factor analyses. This four-factor pattern was different from the
original five-factor pattern of original English version of Weight Efficacy Questionnaire (O'Connell &
Velicer, 1988). This hierarchical structure replicated findings from measures of other behaviors
(Plummer, Velicer, Redding et al, 2001). Confirmatory factor analysis verified the competence of the
four-factor model for weight efficacy for high school students in Taiwan. MANOVA results found ali
subscales were nearly the same trend, with the exception of Availability and Positive Activities,
indicating some evidence of different pattern across the stages of change. Results from multisample
analyses in self-efficacy suggest the factorial invariance of WEQ across gender subgroups. indicating
the concept of self-efficacy across genders can be treated as arising from the same population.
However, the results of multisample model indicated that the concept of self-efficacy in students whose
BMI were in normal range with intention of losing weight, were different from the students who were
overweight or obese.
Predictive Ability of Decisional Balance and Self-Efficacy to Stage of Change

The ability of decisional balance and self efficacy to correctly classify study participants into
their reported stage of change was reasonable; overall classification rates were around 40%, which were
greater than chance (i.e., 20%). The accurate rate of classification in students who were in Maintenance
was highest, compared with students in other stages. Pros and Availability and Positive Activities
(APA) were dominant in the significant discriminant functions across overall participants, students
whose BMI were in normal range with intention of losing weight, and students who were overweight or

obese..
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Limitations

This study has several limitations. Participants for the investigation were from a high school in
rural area in Taiwan. Therefore, the results from the study may not be representative of the situation of
high school students in Taiwan, and the generalization may be also limited.

When applying the Transtheoretical model in Asian cultures, one of the most important
concerns is whether the psychological constructs (e.g., self-efficacy, decisional balance) of the TTM
still maintain the same meanings/psychological qualities, which refers to the issue of conceptual
equivalence (Brislin, 1993; Okazaki, & Sue, 1993). Even through the back-translation techniques were
applied to develop Chinese edition of questionnaires to ensure the equivalence; there was no direct
evidence of conceptual, and/or metrical equivalence.

The study was also the first study that used Stage of change Algorithm of weight management
based on four criteria (i.e., exercise, smaller portion size of food, less junk food, more fruit and
vegetables). Since this was the first usage, the evidence of reliability and validity of the measurement
was limited.

Future direction

This investigation should stimulate research toward an understanding of the weight
management in adolescents in Asia. The current study provided support for application of the TTM to
weight management in an Asian adolescent population. However, since these data are cross sectional in
nature it is recommended that future researchers conduct longitudinal studies in this topic. The current
investigation was not an experimental study, but a correlational study. Future researchers may collect
experimental data to test causal effects.

Other characteristics of students may also contribute the students’ stage of change for weight
management in Asia, such as socioeconomic status, family influences, and peer influences; future
researchers may investigate those factors. Researchers should also make efforts to assess the relevance
of and control for as many background conditions as possible.

Research resuits are limited by using high school students in rwal area in Taiwan. It is
recommended that future studies should be conducted in larger, more diverse, and representative

samples. Replication of the current findings with other samples will provide increased validity for the









Appendices
Appendix A: Student consent form

The University of Rhode Island

Department of Psychology

Chafee Building, Kingston, RI 02881-0808

Applicability of the Transtheoretical Model in weight management in an adolescent population in
Taiwan

ASSENT FORM FOR RESEARCH

Dear Participant:

We are asking you to take part in a research study because we are trying to learn more about weight
management behaviors in adolescent population. We will explain the project to you in detail. You
should feel free to ask questions. If you have more questions about this study later, you may contact me
at yyeh9031@postoffice. uri.edu.

If you agree to be in this study, you will be asked some questions about weight and about your eating
and exercising habits. Answering these questions should take about 20-30 minutes. There is no
foreseeable direct benefit to you. Even though there will be no direct benefit to you for taking part in
this study, we may learn more about weight management behaviors in adolescent population.

Your part in this study is anonymous. This signed form will be kept separate from your answer form.
No one else will know if you were in this study and no one else can find out what answers you gave.
We will keep all the records for this study.

If you do decide to participate, you can always drop out of the study at any time. Whatever you decide
will not be held against you in any way. No one will be upset if you don’t want to participate or even if
you change your mind later and want to stop.

Participation in this study is not expected to be harmful or injurious to you. However, if this study
causes you any injury, you should write or call Yating Yeh at the University of Rhode Island Kingston
RI02881-0808 U.S. at 012-1-401-874-2193.

If you have any more questions or concerns about this study, you may contact
University of Rhode Island's Vice Provost for Graduate Studies, Research and Outreach, 70 Lower
College Road, Suite 2, URI, Kingston, RI 02881-0808 U.S. at 012-1-401- 874-4328.

Remember, you can ask any questions you may have about this study. If you have a question later that
you didn’t think of now, you can cal} Yating Yeh at the University of Rhode Island Kingston RI 02881-
0808 U.S. at 012-1-401-874-2193 or e-mail at yyeh9051@postoffice.uri.edu.

Signing your name at the bottom of this form means that you have read or listened to what it says and
you understand it. Signing this form also means that you agree to participate in this study and your
questions have been answered.

Signature of participant Signature of Researcher

Typed/printed Name Typed/printed Name

Date Date
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Appendix C: Survey battery

Demographics information
) 1. School:

) 2. Year: 1=first year; 2=second year; 3=junior; 4=senior college students; 5=others
) 3. Sex: 1=female; 2=male
) 4. Current height.
) 5. Current weight:
) 6. The highest weight so far?
) 7. Your ideal height:
) 8. Your ideal weight:
) 9. With your current height, you wish you could lose weight, if yes, then how many
kilograms you wish you could lose?
( ) 10. With your current height, you wish you could gain weight, if yes. then how many
kilograms you wish you could gain?
11. Education-Father:
12. Education-Mother:
13. Occupation-father:
14. Occupation-mother:

PN N AN N N A e

weight management
People trying to lose weight fypically try a number of different methods. The most successful strategies

include:
= Exercising more
»  Eating smaller amounts of food
=  Eating less junk food (e.g., soda, French fiies, candy, chips, donuts, cookies, etc.)
= Eating more fruits and vegetables
( ) 15. Are you doing all of these things to lose weight?
1=no, and I do NOT plan to start in the next 6 months.
2=no, but I am seriously thinking about starting in the next 6 months.
3=no, but I am planning to start in the next 30 days.
4=yes, I have been, but for less than 6 months.
5=yes, I have been for MORE then 6 months.

Weight management
How often in the last 30 days has your family done the following:

=  l=never

= 2=rarely

= 3=sometimes
»  4=pften

S5=almost always
) 16. Encourage each other to try to maintain a health weight.
) 17 Discuss how being overweight is unhealthy.
) 18. Remind each other to be more physically active.
) 19 Share ideas on how to eat less and exercise more.

NN -~

How often in the last 30 days have your friends done the following:
=  l=never
2=rarely
3=sometimes
4=often
S5=almost always
( ) 20. Encourage each other to try 1o maintain a health weight.
( ) 21. Discuss how being overweight is unhealthy.
( ) 22. Remind each other to be more physically active.
( ) 23. Share ideas on how to eat less and exercise more.
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account.

44. 1 would feel more energetic if I lost weight.

45, I would have to cut down my favorite snacks while I was dieting.

46. 1 would be able to accomplish more if I carried fewer pounds.

Confidence

This form describes some typical eating situations. Everyone has situations which make it very hard for
them to keep their weight down. The following are a number of situations relating to eating patterns
and attitudes. This form will help you to identify the eating sitnations which you find the hardest to
manage.

Read each situation listed below and decide how confident (or certain) you are that you will be able to
resist eating in each of the difficult situations. In other words, pretend that you are in the eating
situation right now. On a scale from 1 (not confident) to 5{extremely confident), choose ONE number
that reflects how confident you feel now about being able to successfully resist the desire to eat. Write
this number down next to each item.

1= Not confident at all that you can resist the desire to eat
2= slightly confident that you can resist the desire to eat

3= moderately confident that you can resist the desire to eat
4= very confident that you can resist the desire to eat

5= extremely confident that you can resist the desire to eat
I AM CONFIDENT THAT:

47. I can resist eating when ] am anxious (nervous).

48. I can control my eating on the weekends.

49_1 can resist eating even when I have to say “no” to others.

50. I can resist eating when I feel physically run down.

51. 1 can resist eating when I am watching TV.

52. I can resist eating when I am depressed (or down).

W
[¥¥)

. I can resist eating when there are many different kinds of food available.

$a

. I can resist eating even when I feel it is impolite to refuse a second helping.

. I can resist eating even when I have a headache.

. I can resist eating when I am reading.

Un{ ||
~If SN[

. I can resist eating when I am angry (or irritable).

58. I can resist eating even when I am at a party

59. Ican resist eating even when others are pressuring me to eat.

60. Ican resist eating when I am in pain.

61. Ican resist eating just before going to bed.

62. 1can resist eating when I have experienced failure,

63. I can resist eating even when high-calorie foods are available.

64. I can resist eating even when I think others will be upset if I don’t eat.

65. 1 can resist eating when I feel uncomforiable.

66. I can resist eating when I am happy.
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