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The aims of this experimental research were to 1) examine the effectiveness of the
individual Self-control, Self-efficacy, and Implementation Intention (SSII) Healthy Eating
Intervention Program and SSII-Physical Activity Intervention Program in developing self-
efficacy, self-control, healthy eating behavior, physical activity, and thereby combating
obesity-related Type 2 diabetes; 2) examine the effectiveness of the SSII-Healthy Eating
Intervention and Physical Activity intervention programs at the end of intervention
implementation in terms of ordering effects and combined effects; and 3) provide a test of
the PBC in predicting actual behavior change in relation to healthy eating behavior and
physical activity. The sample of this study was 41 students, aged 9-11 years, who met the
inclusion criteria and consented to participate in the study; which 21 of those were studying
in Sawadeewittaya School (School A), and other 20 were studying in Watditsahongsaram
School (School B). The study measures included knowledge about obesity-related Type 2
diabetes, healthy eating behavior, healthy eating self-efficacy, healthy eating self-control,
physical activity, physical activity self-efficacy, physical activity self-control, and affective
beliefs and readiness to change behavior. The study interventions were the SSII-Healthy
Eating Intervention Program, and the SSII-Physical Activity Intervention Program. Each of
the two interventions was created using the self-efficacy, self-control, and implementation
intention principles. Each school had the interventions implemented in a different order. The
measurements of dependent variables were conducted on 3 times: baseline, after the first
intervention, after the combined interventions. Data analysis was performed using SPSS for
Windows. The statistical tests were descriptive statistics, one-way repeated measures
ANOVA, one-way multivariate analysis of covariance (MANCOVA), and multiple regression,

According to research hypotheses, results demonstrated that;

1. After the individual SSII-Healthy Eating Intervention Program; mean scores of
knowledge ahout obesity-related Type 2 diabetes, healthy eating self-efficacy, healthy



eating self-control, and healthy eating behavior significantly increased from the baseline and
BMI significantly decreased.

2. After the individual SSIl-physical activity Intervention Program; mean score of
physical activity significantly increased from the baseline whereas BMI showed a significant
decrease.

3. In School A, the combined effects of the SSII-Healthy Eating and Physical Activity
Intervention Programs on two dependent variables: knowledge about obesity-related Type 2
diabetes, and healthy eating behavior; were greater than that of the individual SSII-Healthy
Eating Intervention. Whereas in School B, the combined effects of the SSII-Physical Activity
and Healthy Eating Intervention Programs on just knowledge about obesity-related Type 2
diabetes were greater than that of the individual SSII-Physical Activity Intervention.

4. There were significant differences in dependent variables associated with school
after adjustment for differences in knowledge, physical activity self-efficacy, and BMI prior to
the intervention. Univariate analysis showed that after the combined intervention programs,
there were differences in healthy eating self-efficacy and physical activity self-control
between the School A and the School B, where the School A provided higher healthy eating
self-efficacy and less physical activity self-control than the School B.

5. Reduction in BMI was not significantly correlated with increases in hoth self-
efficacy and self-control in relation to healthy eating behavior and physical activity.
Regarding an increase in healthy eating behavior, it was not significantly predicted by
increases in self-efficacy and self-control, but was significantly predicted by a decrease in
intention to perform healthy eating behavior. In tum, increase in intention to perform healthy
eating behavior was significantly predicted by increase in healthy eating self-efficacy. In
contrast, increase in physical activity was significantly predicted by increases in physical
activity self-efficacy and physical activity self-control, with only physical activity self-control
was a significant predictor.
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CHAPTER 1
INTRODUCTION

Background

Childhood obesity is an epidemic in both developed and developing countries.
Some countries in Asia showed an increase in obesity rate among children; for example,
China 11.3%, Malaysia 8.4%, Japan, 21.7% in boys and 17.4% in girls, and Singapore
19.4% in boys and 14.6% in girls. In Thailand, results from a nation-wide survey of 47,389
grade 6 students from 268 elementary schools in the urban settings in 2005 found that
16.7% of students are overweight and obese (Ladda Mo-suwan. 2008).

Obesity is the most important risk factor for the development of Type 2 diabetes in
children which is now a major health problem globally. The increasing prevalence of
overweight or obesity parallels the prevalence of Type 2 diabetes (Hannon, Rao, &
Arslanian. 2005: 473-480). In the United States, Type 2 diabetes was diagnosed in 4% of
children in 1990 but 8-45% of children in ethnically diverse patient populations in 2001, of
whom 85% were obese at the time of diagnosis. In Japan, the incidence of Type 2 diabetes
among elementary school children in Tokyo increased 10-fold from 0.2 per 100,000 in 1976
to 2 per 100,000 in 1995. In junior high school children, the incidence of Type 2 diabetes
increased from 7.2 per 100,000 in 1976-1980 to 13.9 per 100,000 in 1991-1995. In addition,
it was shown that 80% of the children with Type 2 diabetes were obese (Pinhas-Hamiel &
Zeitler. 2005: 693-700; Erhardt & Molnar. 2004: 155; Lieberman. 2003: 348). A similar
increase in the number of children and youths with Type 2 diabetes has been observed in
many parts of the world, including America, Asian-pacific region, Europe, and Middle East
(Pinhas-Hamiel & Zeitler. 2005: 693-700; Botero & Wolfsdorf. 2005: 281).

In Thailand, the prevalence of Type 2 diabetes has also increased. A report from
Siriraj Hospital, Bangkok, revealed that the proportion of new cases of Type 2 diabetes in
newborn children up to 14 years of age rose from 5% in 1987-1996 to 17.9% in 1997-1999,
indicating an eight fold increase. The mean age of diabetic patients was 11.6 + 2.1 years
and mean BMI was 29 * 6.1 kg/mz. The increasing numbers of Type 2 diabetes in children
parallels the rise in the prevalence of childhood obesity (Pat Mahachoklertwattana. 2006:
771-773; Pinhas-Hamiel & Zeitler. 2005: 694). Results from a multi-center, hospital-based

study, determining prevalence of Type 2 diabetes in Thai diabetic patients who were



diagnosed when under 18 years showed that 18.4% of the diabetic patients had Type 2
diabetes.

Similarly, data at Ramathibodi Hospital, Bangkok, revealed only 4 cases of Type 2
diabetes diagnosed during the 10-year period of 1990 to 1999 but 23 cases were found
between 2000 and 2005, a 6-year period. The number had increased comparably by about
ten fold. These data demonstrated that Type 2 diabetes accounted for 12% of childhood
diabetes during 1990-1999. This number increased to 40% during 2000-2005, indicating a
trend towards an increased frequency of Type 2 diabetes in children and adolescents in
recent years. For type 1 diabetes, in the same period, the numbers were also increased but
only by about two fold (Pat Mahachoklertwattana. 2006: 771-773). In addition, during 2000-
2005, 100 moderately to severely obese children, aged 8-18 years, were screened for Type
2 diabetes using the oral glucose tolerance test. Results showed that 20% had impaired
glucose tolerance and 3% had asymptomatic diabetes (Pat Mahachoklertwattana. 2006:
771-773).

Increasing rates of obesity and Type 2 diabetes among children and adolescents
will have considerable long-term implications for the affected individuals. The results of the
5th National Nutrition Survey in Thailand in 2003-2004 found high blood pressure (> 140/90
mmHg) and dyslipidemia, which is closely related to overweight or obesity in youths aged
from 15-19 years old (Sangsom Sinawat. 2008: 17-18). If the prevalence of childhood
obesity is continuously increasing, Type 2 diabetes and its associated complications will
emerge at an earlier age. Complications of Type 2 diabetes include progressive neuropathy,
retinopathy leading to blindness, nephropathy leading to chronic renal failure, and
atherosclerotic cardiovascular disease leading to stroke and myocardial infraction. In
addition to their impact on physical well-being, the economic, social, and psychological
impact of these conditions is enormous and not only on individuals but also their families
(Lieberman. 2003: 348; Hannon et al. 2005: 473-480; Pat Mahachoklertwattana. 2006: 771-
773). Therefore, prevention of childhood obesity and Type 2 diabetes is essential because
earlier prevention leads to earlier reduction of related mortality and morbidity of the Thai
population in the future.

Factors known to be associated with the high prevalence of Type 2 diabetes include
diets high in fat and low in dietary fiber intake, low level of physical activity, genetic
predisposition, and obesity (Saksvig, Gittelsohn, Harris, Hanley, Valente, & Zinman. 2005).
It has been suggested, therefore, that prevention of childhood obesity and Type 2 diabetes

should include diet, physical activity, and behavioral approaches which are more likely to be



effective if parent or family members are included (Grey et al. 2004: 10). The American
Diabetes Association (ADA) has recommended that primary prevention of Type 2 diabetes
in youth needs to be a focus for families, schools, and communities, with a special
emphasis on at risk youth (Mcknight-Menci. 2005: 100).

The study 1 (Patcharee Duangchan. 2007) using the Theory of Planned Behavior
(TPB) (Ajzen, 1991, 2002) to determine the factors that may predict engagement with
physical activity and healthy eating behavior and obesity in fourth grade schoolchildren,
aged 9-11 years, in four demonstration schools, Bangkok, showed a high prevalence of
being at risk of obesity and obesity (16.45% and 13.93% respectively) in the population.
The TPB proposes that the likelihood of someone engaging in a particular behavior can be
predicted by their intention to perform that behavior. Intention, in turn, is predicted by 3
independent variables namely attitude, subjective norm, and perceived behavioral control
(PBC). The TPB has proved useful in explaining or predicting a variety of health-related
behaviors including diet and exercise. Results from the above study also support the
applicability of the theory, where attitude, subjective norm and PBC of physical activity
significantly predicted intention to perform physical activity, explaining 70.2% of the
variance. For healthy eating behavior, the TPB explained 69.1% of variance in intention
where subjective norm and PBC were significant predictors. In addition, the results
demonstrated that intention and PBC together accounted for 22.3% and 23.4% of variance
in physical activity and healthy eating behavior respectively where, however, only PBC was
a significant predictor of both physical activity and healthy eating behavior. It is likely that
for the reduction of risk factors of Type 2 diabetes among schoolchildren, there is a need
for an appropriate intervention program, particularly to enhance PBC and thereby help to
prevent chronic disease in the future.

As Ajzen (2002) suggested, there were two components of PBC namely self-efficacy
and controllability which were also measured in the study. Thus, to verify the predictability
of PBC in actual behavioral change, it is logical that any intervention program aiming to
enhance PBC will also enhance self-efficacy and controllability related to the targeted
behaviors. Self-efficacy is defined as individuals' beliefs about their capabilities to perform
particular behaviors in any given set of circumstances (Morrison & Bennett, 2006). Self-
efficacy beliefs determine how people feel, think, motivate themselves and behave which
greatly influences what they actually achieve in terms of diet or exercise for example.
(Bandura. 1994; Bandura. 1997: 37). Previous studies (Thidarat chotik-Anuchid. 2005;
Holcomb et al. 1998; Saksvig et al. 2005; Grey et al. 2004) developed demonstrably



effective intervention programs aimed to promote diet and physical activity using four main
sources of self-efficacy (Bandura. 1977).

Self-control is also considered to be a component in the behavioral management of
obesity (Craighead, Kazdin, & Mahoney. 1976; Kazdin. 2001). Generally, self-control refers
to those behaviors that people intentionally undertake to achieve selected outcomes
(Kazdin. 2001). Self-control can refer to the ability to change one’s inner responses, as well
as to interrupt undesired behavioral tendencies (such as impulses) and refrain from acting
on them (Tangney, Baumeister, & Boone. 2004). Research has suggested that there are
large individual differences in levels of self-control (Tangney et al. 2004). It is likely that
people with high self-control will perform better in diet and exercise interventions. Previous
studies support the effectiveness of self-control in diet and exercise using different
techniques of self-control (Trevino et al. 1998; Teufel & Ritenbaugh. 1998; Saksvig et al.
2005; Cotton et al. 2006; Bernet et al. 2002).

As it has been shown in the study 1 (Patcharee Duangchan. 2007) that the TPB
constructs can only partly explain variability in physical activity and healthy eating behavior,
whereas intention did not significantly predict such behaviors, it is logical that there could be
factors moderating the intention-behavior relation such as habits, past behaviors, ability, and
unexpected situations (de Nooijer, de Vet, Brug, & de Vries. 2006: 25; Sheeran. 2002: 1-36;
Sheeran & Orbell. 2000: 283-289). Implementation intention (Gollwitzer. 1993, 1999) has
been shown to enhance the prediction of behavior provided by the TPB, to reduce the
impact of habit on future behavior (Sheeran & Orbell. 2000: 283-289, to enhance people’s
ability to self-regulate their behavior (Webb & sheeran. 2003: 279-286), and to strengthen
the intention-behavior relationship (Latimer, Martin Ginis, & Arbour. 2006: 274; Milne, Orbell,
& Sheeran. 2002; Prestwich, Lawton, & Conner. 2003). In addition, as suggested by meta-
analyses, implementation intention is effective in promoting goal achievement with a
medium to large effect size (d = 0.65) across a wide range of health behaviors, across a
range of samples and measures of behaviors (Webb & Sheeran. 2003: 280; Sheeran,
Aubrey, & Kellett. 2007: 854). Therefore, it is likely that implementation intention may be
beneficial for increasing physical activity and healthy eating behavior among schoolchildren
given the weak intention-behavior relationships.

In Thailand, there has been a behavioral program developed for adolescents aged
12-16 years attending a diabetic clinic (Thidarat chotik-Anuchid. 2005), but there has yet to
be a program specifically for schoolchildren using self-efficacy, self-control, and

implementation intention. The aim of this study was to develop a behavioral intervention



program to reduce risk factors of obesity-related Type 2 diabetes in schoolchildren, aiming
to enhance self-efficacy and self-control in relation to healthy eating behavior and physical
activity, which are both components of the PBC, and thereby improve healthy eating
behavior and physical activity. The effectiveness of these intervention programs was also

evaluated.

Objectives

1. To examine the effectiveness of the individual Self-control, Self-efficacy, and
Implementation Intention (SSII) Healthy Eating Intervention Program and SSlI-Physical
Activity Intervention Program in developing self-efficacy, self-control, healthy eating
behavior, physical activity, and thereby combating obesity-related Type 2 diabetes.

2. To examine the effectiveness of the SSll-Healthy Eating Intervention and Physical
Activity intervention programs at the end of intervention implementation in terms of
ordering effect and combined effects.

3. To provide a test of the PBC in predicting actual behavior change in relation to healthy

eating behavior and physical activity.

Research questions

1. Will the SSlI-Healthy Eating Intervention Program improve knowledge, self-
efficacy, self-control and healthy eating and thereby help to prevent childhood obesity-
related Type 2 diabetes?

2. Will the SSlI-Healthy Eating Intervention Program reduce BMI?

3. Will the SSII-Physical Activity Intervention Program improve knowledge, self-
efficacy, self-control and physical activity and thereby help to prevent obesity- related Type
2 diabetes?

4. Will the SSlI-Physical Activity Intervention Program reduce BMI?

5. Will the combined SSlI-Healthy Eating Intervention and Physical Activity
Intervention Programs have a greater impact than the individual programs delivered on their
own? This will be measured by reduction in BMI?

6. Will School A, who is first implemented with SSll-Healthy Eating Intervention,
provide less BMI than School B, who is first implemented with SSII-Physical Activity

Intervention.



7. More generally, how good is the PBC at predicting actual behavior change in

relation to healthy eating behavior and physical activity?

The expected outcomes, impacts and benefits of the research

This study would yield information not only about the effectiveness of the individual
SSllI-Healthy Eating and Physical activity intervention but also about the combined effect of
the two interventions and any effects related to the order in which the interventions are
implemented. This information would be useful for schools, families, health professionals,
and related organizations to reduce/modify risk factors of obesity-related Type 2 diabetes in

schoolchildren.

Scope of the study

Population and sample

The population of this study was fourth to fifth grade obese schoolchildren in
elementary schools, Bangkok.

The sample of this study was 20 obese students selected from each of the two
elementary schools, Bangkok: Sawadeewittaya School and Watditsahongsaram School,
providing a pooled sample of 40 students.

The inclusion criteria were as follows, children:

1. Aged between 9-11 years;

2. Defined as obese by a BMI-for-age = 85th percentile (CDC. 2005);

3. Assent to participate in the study and their parent or guardians consent to their

participation in the study;

4. Have not experienced in participating any intervention programs related to

obesity;

5. Have low or inappropriate exiting levels of healthy eating behavior and physical

activity.

Study variables

There were 3 types of study variables including psychological, behavioral, and

anthropometric variables which are presented below.



1. Psychological variables:
1.1 Knowledge about obesity and Type 2 diabetes
1.2 Healthy eating self-efficacy
1.3 Physical activity self-efficacy
1.4 Healthy eating self-control
1.5 Physical activity self-control
1.6 Affective beliefs and readiness to change behaviors
2. Behavioral variables
2.1 Healthy eating behavior
2.2 Physical activity
3. Anthropometric variables:

3.1 BMI

Definition

Specific definition

1. The SSll-Healthy Eating Intervention Program

The SSlI-Healthy Eating Intervention Program is defined as learning activities

aiming to enhance self-efficacy and self-control related to healthy eating behavior, and
thereby to enhance healthy eating behavior. This intervention is created using the self-
efficacy, self-control, and implementation intention principles, and informed by a review of
the literature. The intervention consists of six weekly, 90-minute activity lessons in food
skills and knowledge. The lessons will incorporate traditional learning styles (lecture) and
practical experiences, and use interactive and cooperative learning techniques such as

games and cooking.

2. The SSlI-Physical Activity Intervention Program
The SSlI-Physical Activity Intervention Program is defined as learning activities
aiming to enhance self-efficacy and self-control related to physical activity, and thereby to
enhance physical activity. This intervention is created using self-efficacy, self-control, and
implementation intention principles, and informed by a review of the literature. The
intervention consists of six weekly, 90-minute activity lessons in exercise and physical

activity skills and knowledge. The lessons will incorporate traditional learning styles (lecture)



and practical experiences, and use interactive and cooperative learning techniques such as

games.

3. Effectiveness of behavioral intervention programs
Effectiveness of behavioral intervention programs is defined as positive changes
of dependent variables of the present study including psychosocial and behavioral variables,
and anthropometric variables after the implementation of SSll-Healthy Eating Intervention
and Physical Activity Intervention Programs. This will be measured by questionnaires and

scientific instruments.

4. Obesity-related Type 2 diabetes
Obesity-related Type 2 diabetes is defined as Type 2 diabetes for which obesity
is a significant risk factor. The risk of type 2 diabetes increases with the degree and

duration of obesity.

5. Type 2 diabetes

Type 2 diabetes or diabetes mellitus Type 2 is one of the two major types of
diabetes. It is defined as a metabolic disorder that is characterized by high blood glucose in
the context of insulin resistance and relative insulin deficiency. The World Health
Organization definition of Type 2 diabetes is for a single raised glucose reading with
symptoms, otherwise raised values on two occasions, of either: fasting plasma glucose =
126 mg/dl; or with a glucose tolerance test, two hours after the oral dose a plasma glucose
2> 200 mg/dl. Type 2 diabetes can often be prevented by proper nutrition and regular
exercise (Wikipedia. 2009).

Operational definition
Psychological variables
1. Knowledge about obesity-related Type 2 diabetes
Knowledge is defined as students’ capabilities to recognize and understand
information about risk factors, symptoms, prevention and treatment, and health
consequences of obesity and Type 2 diabetes learned from the intervention program. To
assess their knowledge, the participants will be asked to respond to a true-false type test

containing questions corresponding to the knowledge definition. The test is adapted from



previous research (Kullanit Sakdisupa. 2004; Thidarat chotik-Anuchid. 2005). Each item will
be scored 1 for the right answer, and scored 0 for the wrong answer. The correct items will
be randomized to prevent response set. Scores will be summated for the overall

knowledge, with higher scores indicating greater knowledge of obesity and Type 2 diabetes.

2. Perceived Behavioral Control (PBC)
PBC is a variable in the TPB. In this study, PBC is defined as self-efficacy and

self-control related to the targeted behaviors which are separately defined as follows.

2.1 Healthy eating self-efficacy

Healthy eating self-efficacy is defined as students' beliefs about their
capabilities to perform specific behaviors corresponding to the definition of healthy eating
behavior in any given set of circumstances. To assess the healthy eating self-efficacy, the
participants will be asked to rate how confident/sure they are that they could eat fruit and
vegetables, avoid fast food, fatty food and snacks, and avoid sugary foods and sugar-
sweetened soft drinks. This follows established procedure in the research literature (Parcel,
Edmundson, Perry, Feldman, O’Hara-Tompkins, Nader, et al. 1995: 26; Sallis, Pinski,
Grossman, Patterson, & Nader. 1988: 285-6). Reponses will be made on a 5-point Likert-
type scale from ‘very sure | could not do it’ (score = 1) to ‘very sure | could do it’ (score =
5). Scores will be summated for the overall healthy eating self-efficacy, with higher scores

indicating greater healthy eating self-efficacy.

2.2 Physical activity self-efficacy

Physical activity self-efficacy is defined as students' beliefs about their
capabilities to perform specific behaviors corresponding to the definition of physical activity
in any given set of circumstances. To assess the healthy eating self-efficacy, the
participants will be asked to rate how confident/sure there are that they could exercise daily
for at least 30 minutes, be physically active in any free time to the extent that it causes
sweating, and avoid inactivity such as TV viewing. This follows established procedure in the
research literature (Parcel et al. 1995: 26; Sallis et al. 1988: 285-6). Reponses will be
made on a 5-point Likert-type scale from ‘very sure | could not do it' (score = 1) to ‘very
sure | could do it’ (score = 5). Scores will be summated for the overall physical activity self-

efficacy, with higher scores indicating greater physical activity self-efficacy.
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2.3 Healthy eating self-control

Healthy eating self-control is defined as students’ beliefs about their control
over the specific behaviors corresponding to the definition of healthy eating behavior, and
their ability to change their unhealthy eating behavior to healthy eating behavior. To assess
the healthy eating self-control, the participants will be asked to rate 1) how much they
believe that they can control themselves to eat fruit and vegetables, avoid fast food, fatty
food and snacks, and avoid sugary foods and sugar-sweetened soft drinks, and 2) how
much each of specific eating behaviors reflects their current behavior. This follows
established procedure in the research literature (Ajzen. 2002; Tangney et al. 2004;
Brandon, Oescher, & Loftin. 1990). Responses will be made on a 5-point Likert-type scale
ranging from ‘strongly disagree’ (score = 1) to ‘strongly agree’ (score = 5). Scores will be
summated for the overall healthy eating self-control, with higher scores indicating greater

healthy eating self-control.

2.4 Physical activity self-control

Physical activity self-control is defined as students’ beliefs about their control
over the specific behaviors corresponding to the definition of physical activity, and their
ability to change their physical inactivity to physical activity. To assess the physical activity
self-control, the participants will be asked to rate 1) how much they believe that they can
control themselves to exercise daily for at least 30 minutes, physically active in any free
time which causes sweating, and avoid inactivity such as TV viewing, and 2) how much
each of specific physical activity reflects their current behavior. This follows established
procedure in the research literature (Ajzen. 2002; Tangney et al. 2004; Brandon et al.
1990). Responses will be made on a 5-point Likert-type scale ranging from ‘strongly
disagree’ (score = 1) to ‘strongly agree’ (score = 5). Scores will be summated for the overall
physical activity self-control, with higher scores indicating greater physical activity self-

control.

3. Affective beliefs and readiness to change behavior

Affective beliefs and readiness to change behavior are defined as 1) students’
feelings, such as happiness and enjoyment about diet, physical activity, and body weight; 2)
students’ motivation to participate in the intervention or readiness to change their behaviors.

To assess affective beliefs and readiness to change, the participants will be asked to
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respond to items relating to their affective beliefs and readiness to change their eating
behavior and physical activity. The items used are based on the elicitation study with the
schoolchildren aged 9-11 yeas as part of Study 1 and the recommendation from previous

literature (Ashley. 2008; Conner & Spark. 2005; Daley, Copeland, Wright, & Wales. 2005).

Behavioral variables

4. Healthy eating behavior

Healthy eating behavior is defined as students’ eating-related actions which are
detailed as follows: 1) eat fruit and vegetables; 2) eat whole grain/cereal products; 3) avoid
fast foods, fatty foods, and snacks, 4) avoid sugary foods and sugar-sweetened drinks; 5)
eat well-balanced diet according to the 5 food groups. To assess eating behavior, an 11-
item questionnaire was used covering all food groups as defined. The items were specially
designed for Study 1 following the guidelines provided by Ajzen (2002) and Francis et al.
(2004), piloted, and used with schoolchildren aged 9-11 years. Each food was rated on the
frequency it was eaten, (everyday = 1; sometimes = 2, never = 3). The participants were
asked, "Over the past week, how often did you eat....... ?” Some items were reverse scored.
To compute an overall measure of healthy eating behavior, each score of the 11 food

groups was summated, with higher scores indicating greater eating behavior.

5. Physical activity

The physical activity is defined as any individuals’ activities which are detailed
as follows: 1) daily exercises for at least 30 minutes; 2) physically active in any free time to
the extent that it causes sweating; 3) avoid inactivity such as TV viewing. To assess
physical activity, an 8-item questionnaire covering the three groups of activities was used.
The items were specially designed for Study 1 following the guidelines provided by Ajzen
(2002) and Francis et al. (2004), piloted, and used with schoolchildren aged 9-11 years.
Frequency of occurrence was rated on a scale of 0 (never) to 7 (everyday). E.g., "Over the
past week, how many days per week did you....... ?” An additional 16 sporting activities were
also added in the questionnaire. E.g., "Over the past week, did you......?". To respond,
participants ticked the activities they did. Scores were summated to give an overall measure

of physical activity.
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Anthropometric variables

6. BMI

BMI is defined as weight (kilograms) divided by height (meters) squared. BMI
percentile for age and sex, age 2-20 years, will be derived using the Center for Disease

Control growth charts (CDC. 2006). Regarding the CDC charts, obesity is defined as a

measured BMI = 95th percentile, and at risk of obesity is defined as 85th < BMI < 95th

percentile.

Conceptual framework of the study

The present study was generated based on results of the study 1 (Patcharee
Duangchan. 2007) which used the TPB (Ajzen, 1991, 2002) to determine the factors that
may predict engagement with physical activity and healthy eating behavior and obesity in
fourth grade schoolchildren, aged 9-11 years, in four demonstration schools, Bangkok. The
TPB proposes that the likelihood of someone engaging in a particular behavior can be
predicted by their intention to perform that behavior. Intention, in turn, is predicted by 3
independent variables namely attitude, subjective norm, and perceived behavioral control
(PBC). The results found that attitude, subjective norm and PBC of physical activity
significantly predicted intention to perform physical activity, explaining 70.2% of the
variance. For healthy eating behavior, the TPB explained 69.1% of variance in intention
where subjective norm and PBC were significant predictors. In addition, the results
demonstrated that intention and PBC together accounted for 22.3% and 23.4% of variance
in physical activity and healthy eating behavior respectively where, however, only PBC was
a significant predictor of both physical activity and healthy eating behavior. Overall, the
study 1 suggested that there was a need for an appropriate intervention program,
particularly to enhance PBC and thereby help to prevent obesity and other chronic diseases
in the future. Ajzen (2002) suggested that there were two components of PBC namely self-
efficacy and controllability. Thus, to verify the predictability of PBC in actual behavioral
change, it is logical that any intervention program aiming to enhance PBC will also enhance
self-efficacy and controllability related to the targeted behaviors.

From the study 1, the TPB constructs can only partly explain variability in physical
activity and healthy eating behavior, whereas intention did not significantly predict such
behaviors, it is logical that there could be factors moderating the intention-behavior relation.

Implementation intention (Gollwitzer. 1993, 1999) has been shown to enhance the



13

prediction of behavior provided by the TPB. Therefore, it is likely that implementation
intention may be beneficial for increasing physical activity and healthy eating behavior
among schoolchildren given the weak intention-behavior relationships.

A need for an appropriate intervention to enhance self-efficacy and controllability in
relation to healthy eating behavior and physical activity, together with the limitation of weak
intention-behavior relationships lead to the conceptual framework of this study which was
presented in Figure 1. As shown in the figure, the study interventions, as they were
independent variables, were developed using self-efficacy, self-control, and implementation
intention principles.

As suggested by Bandura (1997: 79-115) and previous studies, sources from which
self-efficacy are thought to develop; including mastery experience, vicarious experience
(Modelling), and verbal persuasions were incorporated in the development of the present
study interventions. Regarding self-control, as suggested in the literature (Kazdin. 2001),
techniques of stimulus control, self-monitoring, and peer discussion were applied in the
development of the study interventions. Finally, forming implementation intention (Gollwitzer.
1993, 1999) by asking students to plan their behavior as the form ‘If situation X are
encountered, then | will perform goal-directed behavior Y’ was also incorporated.

The effects of those interventions on dependent variables; including psychological,
behavioral, and anthropometric variables, would be determined for both schools of the study

sample.
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FIGURE 1 Conceptual framework of the study
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Hypotheses

1.

After the SSlI-Healthy Eating Intervention Program:

1.1 Knowledge, self-efficacy, self-control, and healthy eating behavior of the sample
would increase.

1.2 BMI of the sample would decrease.
After the SSII-Physical Activity Intervention Program:

2.1 Knowledge, self-efficacy, self-control and physical activity of the sample would

increase.

2.2 BMI of the sample would decrease.
The combined effects of the SSII-Healthy Eating and Physical Activity Intervention
Program on behavior would be greater than that of the individual programs.
School A, where the SSlI-Healthy Eating intervention program was first implemented,
would have a lower BMI than School B, where the SSII-Physical Activity intervention
was firs implemented.
The reductions in BMI, and increases in healthy eating behavior and physical activity
would be accompanied by increases in self-efficacy and self-control if the PBC is good

at predicting actual behavior change.



CHAPTER 2
LITERATURE REVIEW

The literature review will be presented as follow;
1. Obesity and Type 2 diabetes in children and adolescents
1.1 Prevalence of Type 2 diabetes and the link between obesity and Type 2
diabetes
1.2 Definition and assessment of Type 2 diabetes
1.3 Risk factors of Type 2 diabetes
1.3.1 Genetic risk factors
- Family history
- Ethnic group
1.3.2 Lifestyle risk factors

Overweight/obesity
- Physical inactivity/sedentary behavior
- Unhealthy eating behavior
- Parental influence
1.4 Modification/reduction of risk factors to prevent obesity-related Type 2
diabetes
1.4.1 Guideline for the prevention
1.4.2 Component of the prevention
2. Theories used for the development of the study interventions
2.1 Self-efficacy
2.1.1 Principles and concepts of self-efficacy
2.1.2 Effectiveness of intervention programs based on self-efficacy
2.2 Self-control
2.2.1 Principles and concepts of self-control
2.2.2 Effectiveness of intervention programs based on self-control
2.3 Implementation intention
2.3.1 Principles and concepts of implementation intention
2.3.2 Effectiveness of intervention programs based on implementation

intention
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Prevalence of Type 2 diabetes and the link between obesity and Type 2

diabetes

There are a large number of co-morbidities associated with obesity, but there is
clear evidence that obesity has a strong positive relationship with the risk of Type 2
diabetes (Webber. 2004: 1-11). In children and adolescents, Type 2 diabetes is now a
major health problem globally, in which the increasing prevalence of Type 2 diabetes
parallels the prevalence of overweight or obesity (Berry, Urban, & Grey. 2006: 89; Hannon,
Rao, & Arslanian. 2005: 473-480). In the United States, Type 2 diabetes was diagnosed in
4% of children in 1990 but in between 8% and 45% of children in ethnically diverse patient
populations in 2001, of whom 85% were obese at the time of diagnosis. In Japan, the
incidence of Type 2 diabetes among elementary school children in Tokyo increased 10-fold
from 0.2 per 100,000 in 1976 to 2 per 100,000 in 1995. In junior high school children, the
incidence of Type 2 diabetes increased from 7.2 per 100,000 in 1976-1980 to 13.9 per
100,000 in 1991-1995. In addition, it was shown that 80% of the children with Type 2
diabetes were obese (Pinhas-Hamiel & Zeitler. 2005: 693-700; Erhardt & Molnar. 2004:
155; Lieberman. 2003: 348). Lobstein & Jackson-leach (2006) reviewed the numbers of
children aged 10-17 years with obesity-related diseases and co-morbidities in the European
Union (EU) and found that over 20,000 obese children in the EU have Type 2 diabetes,
while over 400,000 have impaired glucose tolerance, a precursor of diabetes. A similar
increase in the number of children and young people with Type 2 diabetes has been
observed in many parts of the world, including America, Asian-Pacific region, Europe, and
the Middle East (Pinhas-Hamiel & Zeitler. 2005: 693-700; Botero & Wolfsdorf. 2005: 281).

In Thailand, the prevalence of Type 2 diabetes has also increased. A report from
Siriraj Hospital, Bangkok, revealed that the proportion of new cases of Type 2 diabetes in
newborn children to 14 years of age rose from 5% in 1987-1996 to 17.9% in 1997-1999,
indicating an eight fold increase. The mean age of diabetic patients was 11.6 + 2.1 years
and mean BMI was 29 + 6.1 kg/mz. The increasing numbers of Type 2 diabetes in children
parallels the rise in the prevalence of childhood obesity (Pat Mahachoklertwattana. 2006:
771-773; Pinhas-Hamiel & Zeitler. 2005: 694). Results from a multi-center, hospital-based
study, determining prevalence of Type 2 diabetes in Thai diabetic patients who were
diagnosed when under 18 years showed that 18.4% of the diabetic patients had Type 2

diabetes.
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Similarly, data at Ramathibodi Hospital, Bangkok, revealed only 4 cases of Type 2
diabetes were diagnosed between 1990 and 1999 but 23 cases were found between 2000
and 2005, a 5-year period. The number had increased comparably by about ten fold. These
data demonstrated that Type 2 diabetes accounted for 12% of childhood diabetes during
1990-1999. This number increased to 40% during 2000-2005, indicating a trend towards an
increased frequency of Type 2 diabetes in children and adolescents in recent years. For
type 1 diabetes, in the same period, the numbers were also increased but only by about
two fold. In addition, during 2000-2005, 100 moderately to severely obese children, aged 8-
18 years, were screened for Type 2 diabetes using the oral glucose tolerance test. Results
showed that 20% had impaired glucose tolerance and 3% had asymptomatic diabetes (Pat

Mahachoklertwattana. 2006: 771-773).

Definition and assessment of Type 2 diabetes

Type 2 diabetes is one of the metabolic syndromes, which comprises glucose
intolerance, Type 2 diabetes, hypertension, dyslipidemia, stroke and cardiovascular
diseases (Hannon et al. 2005: 474; McTernan & Kumar. 2004: 51). Type 2 diabetes is
defined as an insulin deficiency resulting from insulin resistance or a secretory defect in the
pancreas (Berry et al. 2006: 89). Genetic and environmental factors influence the
development of insulin resistance and Type 2 diabetes, which are evidenced to have a
strong relationship with obesity (Hannon et al. 2005: 474). In the past, children and
adolescents were predominantly diagnosed with Type 1 diabetes. Currently, as the literature
mentioned above, there is an increasing number of children and adolescents diagnosed
with Type 2 diabetes. The features differentiate Type 1 and Type 2 diabetes is shown in
Table 1 (Berry et al. 2006: 89).



TABLE 1 Classification of Type 1 and Type 2 diabetes
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Prevalence in Type 1

Prevalence in Type 2

Details
diabetes diabetes

Family history

- Parent Low High (45%-80%)

- First-or second-degree relative Low (5%) High (74%-100%)
Ethnic group

- African American Low High

- Hispanic Low High

- Native American Low High

- Non-Hispanic White High Low
Overweight Low (24%) High (85%)
Recent weight loss High Low
Polyphagia High Low
Polydipsia High Low
Polyuria High Low
Ketoacidosis at diagnose High (20%-40%) Low (5%-25%)
Acanthosis nigricans Low High (70%-90%)
Polycystic ovarian syndrome Low High
Hypertension Low High
Dyslipidemia Low High
Age 12-14 years 8-19 years

The American Diabetes Association (ADA) and the American Academy of Pediatrics

(AAP) recommends screening for Type 2 diabetes among children as follows (Vivian. 2006:

297-306; Hannon et al. 2005: 474-475).

Criteria

® Qverweight or at risk of overweight:

- BMI > 85th percentile for age and gender; or

- Body weight for height > 85th percentile; or

- Body weight > 120% of ideal for height.

® Plus any two of the following risk factors:
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- Family history of Type 2 diabetes in first- or second-degree relatives;
- Race/ethnicity as American Indian, Black, Hispanic, Asian, and Pacific
Islander;
- Signs of insulin resistance or conditions associated with insulin resistance
(Acanthosis nigricans, hypertension, dyslipidemia, polycystic ovary syndrome).
® Age of screening initiation:
Ten years or at onset of puberty if puberty occurs at a younger age
® Frequency of testing: every two years
® Test: fasting plasma glucose. Alternative tests including causal plasma glucose
and oral glucose tolerance test are also suggested. Plasma glucose criteria for
the diagnosis of impaired glucose tolerance and diabetes are presented in Table

2.

TABLE 2 Plasma glucose criteria for the diagnosis of impaired glucose tolerance and

diabetes
Plasma glucose Normal Impaired Diabetes
Fasting < 100 mg/dL 100-125 mg/dL 2> 126 mg/dL
(IFG)
Oral glucose-tolerance test, 2 < 140 mg/dL 140-199 mg/dL 2> 200 mg/dL
h PG (IGT)
Causal - - 2 200 mg/dL +

symptoms

Note. IFG=impaired fasting glucose; 2 h PG=plasma glucose at 2 hours postingestion of

glucose; IGT=impaired glucose tolerance; symptoms=polyuria, polydipsia, weight loss

Risk factors of Type 2 diabetes
Genetic risk factors

Family history

A genetic factor is associated with the development of Type 2 diabetes. It is shown
that children are at greater risk of Type 2 diabetes if they have a first- or second-degree
relative with Type 2 diabetes (Berry et al. 2006: 89; McKnight-Menci, Sababu, & Kelly.

2005: 97). Previous research reviewing the global prevalence of Type 2 diabetes in children
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and adolescents showed that 48-99% of Type 2 diabetes patients have a family history of
Type 2 diabetes (Pinhas-Hamiel & Zeitler. 2005: 693-700; Hale. 2004: 17-30). For example,
in Japan, a study investigating the annual incidence of Type 2 diabetes among
schoolchildren found that the frequency of a family history of Type 2 diabetes in first- and
second-degree relative was 56.5% (Urakami, Harada, Kubota, Owada, Nitadori, & Kitakawa.
2005: 1876-81). A study of Type 2 diabetes patients aged 9-15 years at a diabetes
speciality center in Chennai, India, reported a positive family history of diabetes in all cases
(Ramachandran, Sivasankari, Snehalatha, Vijay, & Satyavani. 2003: 1022-5). In the United
States, the Pima Indians have reported at least one parent with Type 2 diabetes in all
cases under the age of 25 years (McKnight-Menci et al. 2005: 97). In Singapore, 80% of
Type 2 diabetes patients with a mean age of 12 years reported a family history of Type 2
diabetes. In Germany, a history of diabetes in at least one parent was reported in 76.4% of
cases. Similar figures were found in other countries including New Zealand, Australia,

United Arab Emirates, Argentina, and Canada (Pinhas-Hamiel & Zeitler. 2005: 693-700).

Ethnic group

Ethnic group is shown to be one factor moderating the development of Type 2
diabetes. The literature demonstrated high prevalence of Type 2 diabetes in children and
adolescents of American Indian, Pima Indian, Hispanic, African American, and Asian origin
(Vivian. 2006: 297). For example, among Pima Indians, from 1967-1976 to 1987-1996, the
estimated prevalence of Type 2 diabetes in 15-19 year olds significantly rose in both boys
and girls: for boys, the increase was 24 to 38 per 1000 (up 58%), and for girls 27 to 53 per
1000 (up 96%). Findings were similar among the 10-14 year olds; for boys, the increase
was 0 to 14 per 1000, and for girls 7 to 29 per 1000 (up 314%) (Fagot-Campagna,
Burrows, & Williamson. 1999: 85). A report from the ADA showed that the African American
children aged 7-11 years had insulin levels significantly higher than white children with the
same age. In addition, the BMI levels of African and Mexican American girls aged 6-24
years were significantly higher than that of white girls (Amschler. 2002: 40). A study
conducted in the United Stated with 167 obese children of Caucasian, African American,
and Hispanic origin showed that 16%, 27%, and 26% of Caucasian, African American, and
Hispanic were diagnosed as pre-diabetes respectively (Vivian. 2006: 298). A study
examining Type 2 diabetes in children and adolescents aged 10-16 years from the United

Kingdom in 2000 found that most patients were Pakistani, Indian, or Arabic in origin.
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Similarly, a study in Leeds, UK showed that 40% of the Type 2 diabetes patients aged 10-
19 years were South Asian in origin (Pinhas-Hamiel & Zeitler. 2005: 695). A cross-sectional
study of the prevalence of Type 2 diabetes using the ADA guidelines in 1,066 fifth grade
elementary schoolchildren in Texas showed that 22.6% of the children were at risk of Type
2 diabetes, but African American and Hispanic children were almost 8 times more likely to
be at risk when compared to Caucasian children (odds ratio = 7.41 and 7.87) (Urrutia-Rojas
& Menchaca. 2006: 189-94).

Possible explanations for the ethnic differences of the prevalence of Type 2
diabetes are genetic and environmental factors. Among Pima Indians, the high prevalence
of Type 2 diabetes may be due to the possession of what is called a *“thrifty phenotype”
(Fagot-Campagna et al. 1999: 84; Vivian. 2006: 298; Webber. 2004: 8). As defined by
Webber (2004: 8), “The thrifty phenotype hypothesis suggests that the epidemiological
associations between poor fetal and infant growth and the subsequent development of Type
2 diabetes results from the effects of poor nutrition in early life, which produces permanent
changes in glucose and insulin metabolism. These changes lead to reduced insulin
secretion and increased insulin resistance and hence predispose to Type 2 diabetes”.

The ethnic differences in the risk of Type 2 diabetes between African American and
Caucasian children may be due to insulin action, which is likely to be explained by either
genetic or environmental factors. However, from the literature, it seems that environmental
factors such as diet, physical activity, and socioeconomic status could not clearly explain
the lower insulin sensitivity and higher acute insulin response in African-American children
compared with Caucasian children. Another study examined whether genetic admixture
explained these ethnic differences. The analysis indicated that greater African-American
genetic admixture was significantly related to lower insulin sensitivity (p < 0.001) and higher
fasting insulin (p < 0.01) (Goran, Ball, & Cruz. 2003: 1420). This provides initial evidence

that these ethnic differences may have a genetic basis.

Lifestyle risk factors

Overweight/obesity

The prevalence of Type 2 diabetes has increased globally and this parallels the
prevalence of childhood obesity. Obesity is the major risk factor in the development of Type
2 diabetes and is also one of the clinical features of the disease (McKnight-Menci et al.

2005: 98). It is generally true that 70-88% of Type 2 diabetes patients are obese. However,
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these figures are different across populations. For example, in the United Stated, a study
using BMI to screen Type 2 diabetes patients found that 88% of the patients with high
insulin levels had a BMI score of 3 or higher of the standard deviation (McKnight-Menci et
al. 2005: 100). Another report by the National Institute of Health (NIH) found that 85% of
the Pima children and adolescents with Type 2 diabetes were obese at diagnosis (Fagot-
Campagna et al. 1999: 87). In New York, a report from the Montefiore Medical Center
showed that the mean BMI of Type 2 diabetes patients, with amean age of 14 + 2.3 years,
was 344 £ 9 kg/mz. In Austria, results from the national study of Type 2 diabetes patients
from 1999 to 2001 showed that all diabetes children were overweight (Pinhas-Hamiel &
Zeitler. 2005). A similar figure was found in Japan, where 83.4 % of schoolchildren with
Type 2 diabetes were obese. (Urakami et al. 2005).

Obesity is a predominant risk factor for Type 2 diabetes with the risk increasing in
parallel with increases in obesity. One possible explanation for this may be due to the
relationship between high visceral fat in obese children and insulin action. It is likely that
insulin-mediated glucose disposal will decrease when the visceral fat in the body is high.
This may make the child more at risk for developing Type 2 obesity (Amscher. 2002: 39-
40). It is consistent with Tuomilehto, Lindstrom, & Silventoinen (2004: 80), who claimed that
Type 2 diabetes patients usually have excess fat cells. Another study examining the
relationships between total body fat, visceral fat, and insulin sensitivity in Hispanic children
found that both total body fat and visceral fat independently contribute to lower insulin

sensitivity, and thereby to the development of Type 2 diabetes (Goran et al. 2003: 1418).

Physical inactivity/sedentary behavior

Currently, the environment and lifestyle of people has changed. Convenient
transport, different occupations, and entertainments such as TV, computer, and electronic
gadgets have lead to an increase in sedentary behaviors, and thereby affect the balance of
energy intake and energy expenditure. Decreased physical activity over a long period
results in an imbalance of energy with excess energy being stored as fat in adipose tissue
(Tuomilehto et al. 2004: 80). Previous studies suggested that children are more sedentary,
less involved in daily exercise, and spend up to six hour per day in physically inactive
pursuits such as watching TV and using a computer (Amscher. 2002: 40; Hale. 2004: 17-
30). Consistent with this, a study of physical inactivity of girls aged 16-17 years in the

United State showed that physical activity levels over ten years were declining, with 56% of
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black girls and 31% of white girls reporting physical inactivity (Alberti, Kaufman, zimmet,
Silink, Shaw, & Bloomgarden. 2004: 1803).

Physical inactivity/sedentary behaviors are associated with the increase of obesity,
but physical activity has protective effects on not only obesity but also diabetes (Crawford &
Ball. 2002: S718-21; Webber. 2004: 7). The previous literature suggested that sedentary
behaviors such as watching TV and playing computer games are associated with the
prevalence of obesity (Liebman et al. 2006; Proctor et al. 2003: 827-33; Sidik & Ahmad.
2004; Slyper. 2004: 2540-7). A cross-sectional study of the prevalence of Type 2 diabetes
using the ADA guideline in 1,066 fifth grade elementary schoolchildren in Texas showed
that children who spent 2 or more hours per day watching TV or playing video games were
73% more likely to be at risk of Type 2 diabetes (Urrutia-Rojas & Menchaca. 2006: 191).
Another study suggested that each hour per week spent watching TV was associated with
an increase in weight of 0.3 kg (95% CI: 0.1-0.5 kg) whereas each hour of exercise per
week resulted in a decrease of 2.0 kg (95% CI: -3.0-1.0 kg) (Jebb & Krebs. 2004: 35).
Consistent with this, in Thailand, Patima Pornpojamarn (2003) identified factors influencing
childhood obesity in elementary schools in urban Bangkok. The sample was 174 students
studying in grade 4-6 from schools located in Ratchatavee district of Metropolitan Bangkok
and Dusit district under the Elementary School Office, Ministry of Education. Results
showed that children’s television viewing and game playing of more than 5 hours/day had a
positively significant correlation with obesity in children.

A number of studies supported the protective effects of physical activity on obesity
and Type 2 diabetes. One study demonstrated that when participants were instructed to
decrease their sedentary behaviors they were even more successful in weight loss than a
group that were instructed to undertake physical activity but not specifically told to decrease
their sedentary activity, however long-term, introducing physical activity was more
successful for weight control in children (Cooke & Gately. 2004). Consistently, studies of
obese individuals found that continued physical activity, even frequent short walking instead
of driving or climbing stairs instead of taking an elevator, helps in maintaining the reduced
weight (Sarafino. 2007)

Children who engaged in moderate or vigorous exercise weekly for 8-15 weeks had
a reduced risk of diabetes with improved plasma glucose levels (Hale. 2004: 17-30;
Webber. 2004: 7). A study examining the relationship between physical activity and insulin
sensitivity in 357 children aged 10-16 years found that physical activity had a significant

negative correlation with fasting insulin and a positive correlation with insulin sensitivity. This
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means that increasing physical activity among children may reduce fasting insulin and
improve insulin sensitivity and thereby reduce the incidence of Type 2 diabetes (Schmitz,
Jacobs, Hong, Steinberger, Moran, & Sinaiko. 2002: 1310-16). Consistent with this, a study
determining the relationships between total and central body fat, physical activity, and
insulin resistance in children aged 9-11.5 years found that total and central body fat were
positively associated with insulin resistance whereas physical activity was negatively
associated with insulin resistance (Krekoukia, Nassis, Psarra, Skenderi, Chrousos, &
Sidossis. 2007: 206-13). These findings support that reducing body fat and increasing
physical activity may help to reduce the incidence of Type 2 diabetes. Goran et al. (2003:
1421-2) reviewed the studies examining the influence of physical activity on the
development of Type 2 diabetes in children aged 5-14 years. In those studies, the physical
activities used are increasing lifestyle activity, daily exercise on at least 3 days per week, an
aerobic training program, and resistance training. The period of the intervention program
ranged from 8 weeks to 5 months. Overall, the results showed the significant effects of
physical activity in improving fasting insulin level, insulin sensitivity, percentage of body fat,
and body strength which thereby help to prevent Type 2 diabetes.

As suggested in the previous literature, it is likely that sedentary behaviors are
associated with the risk of Type 2 diabetes whereas increasing physical activity, especially
engaging in moderate or vigorous exercise daily, will reduce the risk of Type 2 diabetes by

reducing body weight and improve insulin action.

Unhealthy eating behavior

As lifestyles have changed, it appears that dietary patterns have also changed.
Previous studies showed an increase in soft drinks, snacks and fast foods, and a decrease
in vegetables or fibers in children's diets. For example, a study that examined trends in
snacking behaviors in children found that the number of snacking occasions, defined as
foods consumed within a 15-min period, as distinct from a meal, increased by 24-32% in
all age categories (2-5, 6-11, and 12-18 years) (St-Onge, Keller, & Heymsfield. 2003). In
Thailand, a report from the Nutrition Division (2006) revealed that 92.5% of school children
in Bangkok aged 8-14 years consumed fast food, and 26% consumed snacks and soft
drinks every day whereas the consumption of fruit and vegetable is less than the
government recommended number of portions. Similarly, in England, the average fruit and

vegetable intake of children aged 5-15 was 2.6 portions in girls and 2.5 portions in boys.
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These figures were less than the portion recommended by the World Health Organization
(WHO) which recommends eating at least five portions a day of fruit or vegetables (Office
of Communications. 2007).

It appears that dietary factors are associated with both obesity and the development
of Type 2 diabetes (Webber. 2004: 7). Slyper (2004: 2540-7) reviewed studies examining
the association between diet and BMI in schoolchildren. It was generally found that
sweetened soft drinks were significantly associated with an increase in BMI, but fat intake
was not significantly associated with BMI changes. Inconsistently, a meta-analysis on 19
low-fat, dietary interventions lasting between 2 and 12-months showed that low-fat diets
resulted in weight loss and this effect was clear in the sample with a higher initial body
weight (Tuomilehto et al. 2004: 80-81). Two research papers suggested that the type of fat
may explain these different results, which trans-fatty acids or polysaturated fats being more
likely to increase the risk of obesity and Type 2 diabetes than polyunsaturated fat or
vegetable fat (Goran et al. 2003: 1423; Webber. 2004: 7).

Other studies demonstrated the relationship between diet and insulin action. For
example, a study examined the relationship between insulin sensitivity and consuming fat
and carbohydrate in African American and Caucasian children (Vivian. 2006: 298). Results
showed that insulin sensitivity had a significant negative relationship with fat and
carbohydrate consumption. In addition, African American children significantly consumed
more fat and thereby had lower insulin sensitivity than Caucasian children. Another study
testing the relationship between diet and insulin action found the positive relation between
fruit and carbohydrate intake and insulin sensitivity (Lindquist et al. 2000: 725-32). The type
of carbohydrate, whether refined or whole grain, may help to explain the difference in the
results regarding carbohydrates. Previous research examining the effects of whole grain
and refined grain on the risk of Type 2 diabetes found that refined grain had a significant
positive correlation with the risk of Type 2 diabetes whereas whole grain or cereal had a
negative correlation, and consuming 3 portions of whole grain per day would significantly
reduce the risk of Type 2 diabetes (relative risk = 0.63; 95% CI: 0.51-0.76) (Liu. 2002: 298-
306).

It is likely that, despite the differences in the type of nutrients, three aspects of diet
are relevant for obesity and the development of Type 2 diabetes; energy intake, energy
density, and portion size. Energy density or the bulk of food consumed is an important
determinant of energy intake. As suggested by the literature, energy-dense foods are high

in fat because fat (37kJ/g) has more than twice as much energy as protein (17kJ/g) or
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carbohydrate (16kJ/g) (Jebb & Krebs. 2004: 35-40). Thus, it is logical that low-fat foods
contain less energy than full-fat foods, with equivalent in bulk. Regarding the portion size, it
generally increases across types of foods such as fast food, soft drinks, ready-meals, and
snacks. This may be because of the marketing strategies of the manufacturers. The
changes in lifestyle from home cooking to pre-prepared microwave-meals or other
convenience foods may be another explanation and this change has paralleled the increase
of obesity. These foods tend to contain more calories and also require less energy to
prepare. In the UK, the demand for ready-meals increased 44% between 1990 and 2002,
while the increase across Europe as whole was 29% (Office of Communications. 2007).

Fast food typically includes all of the things that nutritionists warn against: ‘saturated
and transfats’, high glycemic index, high energy density, and large portion size (Sidik &
Ahmad. 2004). One longitudinal trial in young adult women found that the consumption of
one additional fast food meal per week was associated with an increase in energy intake of
56 kcal/day and a weight gain of 0.72 kg over and above the average weight gain that
naturally occurs over a 3-year period. Similarly, soft drinks generally contain high energy
and sugar which is evidenced as a risk factor for obesity (Jebb & Krebs. 2004: 40).

As suggested in the previous literature, it is likely that replacing foods having trans-
fatty acids with polyunsaturated fats; consumption of whole grain carbohydrates, fiber, and
low-energy foods, and eating small portion sizes of food would lead to a lower risk of Type

2 diabetes.

Parental influences

Parents may play a role in contributing to the risk of obesity in their children. A
survey asking the public who should have more responsibility for making children eat
healthily (Office of Communications. 2007), showed that 55% said parents/family, followed
by food manufacturers (16%) and school (14%). Parents may influence the risk of obesity in
their children through factors such as the development of food preferences, food availability,
role modeling eating behaviors or physical activity, and their response to media exposure
especially food advertising (Jebb & Krebs. 2004: 40). For example, with regard to role
modeling of eating, parents may influence their children eating styles with regard to the
types of food consumed, how, where, and at what speed it is eaten (Munsch et al. 2007).
Davison and Birch (2002) determined whether obese families, defined in terms of parents’

weight, activity and dietary patterns, can be used to predict children’s risk of obesity. Their
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results showed that girls from obese families had significantly higher BMI and skinfold
thickness than girls from non-obese families. In addition, mothers and fathers in the obese
family reported higher levels of dietary intake and lower levels of physical activity than the
mothers and fathers in non-obese families.

Consistent with this, a number of studies in Thailand support the parental influences
on childhood obesity. For example, Churdchaipume (1999) studied factors related with
obesity in 870 students in the Mattayom 1-6 classes in Chantaburi. Results indicated that
the paternal obesity significantly related to the child obesity. Duangkaew and Apacappakul
(2000) studied the weight of junior high school students. The sample was 557
schoolchildren aged 10-13 years in Hardyai Wittayalaisomboonkallaya School. Results
showed that the obesity problem in the children’s families had an effect on the children’s
weight. The obesity in the children came from the fact that there was obesity in the family,
in which the chance of obesity was 2.23 times higher than the normal group of children who
grew up in families with no records of previous obesity. In addition, Pornpojamarn (2003)
identified the influence of parental child rearing practices on childhood obesity in elementary
schools in urban Bangkok. The sample was 174 students studying in grade 4-6 and their
respective parents from schools located in Ratchatavee district of Metropolitan Bangkok and
Dusit district under the Primary School Office, Ministry of Education. Results showed that
the authoritarian parental rearing practice was significantly correlated with obese children. In
addition, parents with a BMI of more than 25 kg/m2 had a positively significant correlation
with obese children.

The socioeconomic status of the family may be another factor used to explain
parental influence on childhood obesity which was supported by previous studies,
suggesting that poorer families may not afford healthy diets and may not be as well
educated about dietary factors (Lamerz et al. 2005; Hawkins, Cole, & Law. 2007; Xie et al.
2007; Collins, Pakiz & Rock. 2007). In Thailand, previous research also supported the
socioeconomic status of the family on childhood obesity. For example, Langendijk et al.
(Pornpojamarn. 2003; cited Langendijk et al. 2000) studied the prevalence and patterns of
obesity in 864 children aged 7-9 years in urban Khonkaen, Northeast Thailand. Results
showed that the average monthly income had an effect on obesity. In the obese group,
whose family’s monthly income was more than or equal to 30,000 baht, they would have
2.22 times a chance to become obese of the normal group whose family’s monthly income
was less than 30,000 baht. Another research (Sakamoto, Wansorn, Jontisirin, & Marue.

2001) studied epidemic obesity in preschool children in Thai society. The sample was 1,157
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students aged 4-6 years in Saraburi province. Results demonstrated that education level
and family income were related with obesity, in which the group with higher socio-economic

level would have higher obesity rate than the group with the lower level.

Television influences

The literature suggests that hours spent watching TV are associated with an
increase in obesity and also increasing the risk of Type 2 diabetes. One explanation, as
mentioned above, is that watching TV is a sedentary behavior which needs less energy.
Watching TV may be related to the consumption of high-energy foods such as snacks, pre-
pared meals, and fast foods (Alberti et al. 2004: 1803; Office of Communications. 2007).
Another explanation is that watching TV exposes children to advertisements for fast food,
snacks, and salty foods. In the United State, children's programming in the TV was shown
to contain 10 food advertisements hourly, twice as much as in adults' programming (Alberti
et al. 2004: 1803). Food advertisements on TV have both direct and indirect effects on
children such as influencing their food preferences, food choices, food consumption, and
attitudes to food. These factors were supported by previous studies (Borzekowski &

Robinson. 2001: 42-6; Office of Communications. 2007).

Modification/reduction of risk factors to prevent obesity-related Type 2

diabetes

Guidelines for the prevention

As lifestyle factors for the risk of Type 2 diabetes are unhealthy eating behavior,
physical inactivity, obesity, and parental influence, it appears that the prevention of Type 2
diabetes should be targeted on body weight, diet, physical activity, and involvement of
family members. Previous research also support the effectiveness of involving family and
using behavioral approaches in the prevention interventions aimed at diet and physical
activity (Epstein, Paluch, Roemmich, & Beecher. 2007: 381-91; Grey et al. 2004: 10;
Mcknight-Menci. 2005: 100; White et al. 2004: 1050-9). In addition, it is likely that
interventions directed to reduce obesity also reduce the incidence of Type 2 diabetes in
obese individuals with impaired glucose tolerance (Tuomilehto, Lindstrom, & Silventoinen.

2004).
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Consistent to the evidenced-based findings, the ADA recommends the general
guidelines for the prevention of Type 2 diabetes in children and adolescents as presented in

Table 3 (Berry, Urban, & Grey. 2006: 3-10).

TABLE 3 Comparison of primary, secondary, and tertiary prevention

Level of prevention Guidelines

Primary prevention - School-based behavioral interventions
- Community-based interventions

- Family and individual interventions

Secondary prevention - Eating and exercise behavior modification in
adolescents with pre-diabetes
- Medications

- Bariatric surgery

Tertiary prevention - Normalize blood glucose levels
- Medication (oral or insulin)
- Weight loss
- Exercise

- Aggressive treatment of hypertention and

hyperlipidemia to prevent comorbidities

Components of the prevention

Previous studies reviewed/analyzed components or issues regarding the prevention
interventions of obesity. For example, Epstein et al. (2007) comparing efficacy of a number
of previous studies on the childhood obesity interventions suggested that, to be more
effective, children’ BMI should be reduced to below 85th percentile, not being at risk for
overweight. In addition, age and sex were predictors of the long term BMI changes, with
younger children aged < 10.33 years shower more changes in BMI than the children aged >
10.33 years, and girls showed more changes in BMI than boys.

Dorsten (2004) reviewed studies on behavioral lifestyle modification and generally
found that interventions involved group-led weekly or twice weekly meetings focusing on
healthy diets, physical activity, and instruction in behavioral change techniques. Program

length contained two sections, an active instructional phase which commonly lasted 6-26
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weeks, and a follow-up phase which extended to one year or more. The healthy diet
change strategies includes improving food choice; decreasing food portion size; and
changing environments, cognitions, or emotions associated with unhealthy eating behavaior.
The physical activity change strategy generally was exercise 30-40 minutes per day most
days a week. The designed weight loss was 0.5-1.0 kg per week. In addition, it appears
that few studies compared different combinations of diet and exercise versus diet or
exercise alone, and some studies failed to demonstrate the combined effects of diet and
exercise.

Sarafino (2007) reviewed techniques and components for weight loss. Typically,
they are a group format with weekly meetings where participants submit records of their
eating, are weighed, and receive information and feedback. In addition, they usually include
the following components; nutrition and exercise counseling, self-monitoring, stimulus
control techniques, changing the act of eating, behavioral contracting, giving rewards for
increased physical activity and for decreased sedentary behavior, providing contact by
telephone to assess progress and give advice, and involving parents in the intervention
program. Moreover, motivation or readiness to change is also discussed and it is suggested
that interventions that are tailored to the motivational readiness of individuals to change
their behavior are more effective than nontailored programs. Therefore as part of the
baseline measurement, students' readiness to change (behavioral intentions) will be
assessed.

A study (Wilfley, Tibbs, Van Buren, Reach, Walker, & Epstein. 2007: 521-32)
analyzed the efficacy of randomized controlled ftrial interventions in the treatment of
childhood obesity. Overall, the interventions involved group-led weekly, biweekly, or twice
weekly meetings with parent involvement. Each session lasted between 20 and 90 minutes
with the involvement of a therapist such as a dietitian, pediatrician, psychologist, physical
education instructor, and counselor. Number of participants at baseline ranged from 5 to 50.
Treatment length lasted between 3.5 and 24 weeks. The participants aged between 2 and
19 years. The interventions generally focused on diet, exercise, parent involvement,
reinforcement, stimulus control, and self-monitoring with one control group and one

treatment group of diet and exercise or paralleled groups of diet or exercise alone.

As suggested in the previous literature, the intervention programs for preventing
obesity-related Type 2 diabetes are generally group meetings focusing on healthy diet,

physical activity, and involvement of parents and behavioral approaches such as



32

reinforcement, stimulus control, and self-monitoring. Program length contained two sections,
an active instructional phase and a follow-up phase, with the differences of program length
across studies. In addition, it is likely more effective if a therapist such as a dietitian, sport
scientist, and psychologist are included in the interventions. Finally, it appears that there is
a need of studies comparing different combinations of diet and exercise versus diet or

exercise alone.

Theories used for the development of the study interventions

This section reviews the literature regarding theories used for developing the study
interventions and their applications on diet and exercise. A study 1 (Patcharee Duangchan.
2007) used the Theory of Planned Behavior (TPB) (Ajzen, 1991) to determine the factors
that may predict engagement with physical activity and healthy eating behavior and obesity
in fourth grade schoolchildren, aged 9-11 years, in four demonstration schools, Bangkok.
The TPB proposes that the likelihood of someone engaging in a particular behavior can be
predicted by their intention to perform that behavior. Intention, in turn, is predicted by 3
independent variables namely attitude, subjective norm, and perceived behavioral control
(PBC). The TPB has proved useful in explaining or predicting a variety of health-related
behaviors including diet and exercise. Results from the above study also support the
applicability of the theory, where attitude, subjective norm and PBC of physical activity
significantly predicted intention to perform physical activity, explaining 70.2% of the
variance. For healthy eating behavior, the TPB explained 69.1% of variance in intention,
where subjective norm and PBC were significant predictors. In addition, the results
demonstrated that intention and PBC together accounted for 22.3% and 23.4% of variance
in physical activity and healthy eating behavior respectively where, inconsistent with the
TPB, only PBC was a significant predictor of both physical activity and healthy eating
behavior.

As demonstrated from the previous study that PBC was the dominant predictor of
physical activity and healthy eating behavior, it is likely that for the prevention of Type 2
diabetes and its primary risk factor, obesity, among schoolchildren in the demonstration
schools, there is a need for an appropriate intervention program, particularly to enhance
PBC and thereby help to prevent chronic disease in the future. As Ajzen (2002) suggested,
there are two components of PBC namely self-efficacy and controllability which were also

measured in the study. Thus, to verify the predictability of PBC in actual behavioral change,
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it is logical that any intervention programs aiming to enhance PBC will also enhance self-
efficacy and controllability related to the targeted behaviors.

It has also been shown in the previous study that the TPB constructs can only partly
explain variability in physical activity and healthy eating behavior, whereas intention did not
significantly predict such behaviors. Thus, it is logical that there could be factors moderating
the intention-behavior relation such as habits, past behaviors, ability, and unexpected
situations (de Nooijer, de Vet, Brug, & de Vries. 2006: 25; Sheeran. 2002: 1-36; Sheeran &
Orbell. 2000: 283-289). Implementation intention (Gollwitzer. 1993, 1999) has been shown
to enhance the prediction of behavior provided by the TPB, to reduce the impact of habit on
future behavior (Sheeran & Orbell. 2000: 283-289, to enhance people’s ability to self-
regulate their behavior (Webb & sheeran. 2003: 279-286), and to strengthen the intention-
behavior relationship (Latimer, Martin Ginis, & Arbour. 2006: 274; Milne, Orbell, & Sheeran.
2002; Prestwich, Lawton, & Conner. 2003). In addition, as suggested by meta-analyses,
implementation intention is effective in promoting goal achievement with a medium to large
effect size (d = 0.65) across a wide range of health behaviors, across a range of samples
and measures of behaviors (Webb & sheeran. 2003: 280; Sheeran, Aubrey, & Kellett. 2007:
854). Therefore, it is likely that implementation intention may be beneficial for increasing
physical activity and healthy eating behavior among schoolchildren given the weak

intention-behavior relationships.

The literature regarding the principle and evidence-based efficacy of self-efficacy,
self-control, and implementation intention related to healthy eating behavior and physical

activity are presented below.

Principles and concepts of self-efficacy

Self efficacy originated as part of Bandura’s Social Cognitive Theory (Bandura.
1997; Macaskill. 2008), and according to this theory, human motivation and action are
regulated by forethought or anticipation. These anticipatory mechanisms are considered to
involve outcome expectancies; situation-outcome expectancies and action-outcome
expectancies, and perceived self-efficacy. Situation-outcome expectancies represent
expectations or beliefs about the social events that cannot be affected by the individual
themselves whereas action-outcome expectancies represent outcomes that are a

consequence of an individual's own actions. Self-efficacy represents individuals' beliefs



34

about their capabilities to perform particular behaviors in any given set of circumstances
(Morrison & Bennett. 2006). Self-efficacy beliefs determine how people feel, think, motivate
themselves and behave which greatly influence what they actually achieve in terms of diet
or exercise for example (Bandura. 1997: 37). As proposed by Bandura, there are three
dimensions of self-efficacy: magnitude, or the level of performance an individual believes
he/she is capable of; strength, or the degree of confidence an individual has in his/her
ability to perform a behavior; and generality, or the degree to which the efficacy belief
applies to one or more specific behaviors.

Behavior is predicted by self-efficacy together with outcome expectancies. It is
suggested that an individual will 1) be more inclined to behave in the specified way and 2)
try to perform the behavior if he/she believes both that the behavior will have a particular
desired effect, and that he/she is able to perform the behavior (Sutton, Baum, & Johnston.
2005: 156; Albery & Munafo. 2008: 112). The causal relationship between self-efficacy and

outcome expectancies is presented in Figure 2 (Bandura. 1997: 22).

Person > Behavior » Outcome
Efficacy beliefs Outcome expectancies
Level Physical
Strength Social
Generality Self-evaluative

FIGURE 2 Relationship between self-efficacy and outcome expectancies

As shown in Figure 2, in a given situation, self-efficacy varies in level, strength, and
generality. The outcome expectancies that happen following a given behavior can be either
positive or negative, physical, social, and/or self-evaluation effects.

Individuals have been shown to vary greatly in their levels of self-efficacy related to
specific tasks (Macaskill. 2008; Bandura (1997: 20) suggested that the different
combinations of self-efficacy and outcome expectancies will result in different psychosocial

and emotional effects as shown in Figure 3.
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FIGURE 3 The effects of different combinations of self-efficacy and outcome expectancies
on behavior and affective states. The pluses and minuses represent positive and

negative qualities of self-efficacy and outcome expectancies.

For example believing that they have the skills necessary to engage in positive
protest to effect change (positive self-efficacy) but thinking that protest is unlikely to
achieve change (negative outcome expectancy). With regard to healthy eating behavior,
children may believe that they can change to healthy eating behavior (positive self-efficacy)
but they also believe that there is no point asking their mother to provide healthy meals as
she will not discuss it with them (negative outcome), so the child may feel resigned to
eating unhealthily and/or has a sense of grievance so they do not discuss it with their

mother (negative outcome).
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Sources of self-efficacy

Bandura identified four main sources from which self-efficacy beliefs are thought to
develop. These are; mastery experience; vicarious experience (Modelling); verbal
persuasions; and physiological factors (Macaskill. 2008; Bandura. 1997: 79-115).

1. Mastery experience is an interpreted result of how well one performs in a specific
situation which leads to a sense of competence. It is the most influential source of self-
efficacy because it provides the objective evidence of whether one can process whatever it
takes to succeed. To simply explain, success builds one’s self-efficacy whereas failure
lowers it. Bandura suggested that building a sense of self-efficacy through mastery
experience creates the cognitive and self-regulative facility for effective performance. These
are facilitated by breaking down complex skills into easily mastered subskills and organizing
them hierarchically.

2. Vicarious experience or modelling, although it is a weaker source than mastery, is
useful when individuals are uncertain about their own abilities, or have limited prior
experience. To simply explain, “If they can do it, | can do it as well’. This source involves
comparing themselves with another, and when they see that person succeed their own self-
efficacy will increase. Alternately if the other person fails, then their own self-efficacy will
decrease. This process is obviously more effective when the other person is a similar model
to themselves, for example one of their peers. Modes of modelling influences including
actual modelling, symbolic modelling, videotaped self-modelling, cognitive self-modelling,
coping modelling, and modelling via computer graphics, are shown to be effective in
enhancing self-efficacy and improve performance.

3. Verbal Persuasions are weaker than the other two but still influential. This source
involves exposure to the verbal persuasions of others, specifically encouragements or
discouragements. These persuasions then, can have a strong effect on our confidence,
indeed, we can all remember a time when someone’s encouragement or discouragement
directly effected our belief in our abilities. To simply explain, positive persuasions
(encouragement) increases self-efficacy, whereas negative persuasions (discouragement)
decreases self-efficacy.

4. Physiological factors. In stressful or unusual situations, individuals usually
experience signs of anxiety, stress, fatigue, arousal, and different mood states, perhaps
even experiencing shakes, aches and pains, fear, nausea etc. An individual’s perceptions

of these responses then, can markedly affect their self-efficacy. In other words, individual's



37

can usually gauge their confidence by their emotional state, and if their self-efficacy is low
to begin with, these physiological factors can lower it even further. Therefore, it is the
individual’'s beliefs about the implications of these physiological responses that can alter
self-efficacy rather than the power of the response itself.

Allen (2004: 807) demonstrated the relationship between the four sources of self-
efficacy mentioned above, outcome expectancy, behavior, and outcome. This is presented
in Figure 4. As shown in the figure, when an individual with Type 2 diabetes believes that
he/she can get up early to exercise, based on some of the four sources of self-efficacy, and

that exercise will improve his/her health, he/she will regularly exercise.

Person Behavior Outcome

A 4

A 4

Individual with
Type 2 diabetes

Exercise Regular exercise

Self-efficacy Outcome expectancy
“| feel confident that | can get “If | increase my exercise,
up early, even on the my health will improve.”

weekends, to exercise.”

A

Four sources of self-efficacy

Mastery experience
Vicarious experience or modelling
Verbal persuasions
Physiological factors

FIGURE 4 The relationship between sources of self-efficacy and behavior and outcome in

Type 2 diabetes patients.

Behavioral strategies based on four sources of self-efficacy
Bandura (1977: 195) suggested activities for the development of self-efficacy based

on the four sources mentioned above. This is presented in Table 4.
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TABLE 4 Activities for the development of self-efficacy

Source of self-efficacy Activities

1. Mastery experience - Participant modeling
- Performance desensitization
- Performance exposure

- Self-instructed performance

2. Vicarious experience or modelling - Live modeling

- Symbolic modeling

3. Verbal persuasions - Suggestion
- Exhortation

- Self-instruction

4. Physiological factors - Attribution
- Relaxation
- Symbolic desensitization

- Symbolic expose

Consistent to what Bandura suggested, Allen (2004: 805-19) reviewed 13 studies
about the intervention program to prevent Type 2 diabetes and summarized behavioral

strategies based on four sources of self-efficacy as shown in Table 5.
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TABLE 5 Behavioral strategies based on Bandura's four information sources

Self-efficacy sources

Behavioral strategies

1. Mastery experience

Develop goals and exercise prescriptions with patients
Rehearse desired behaviors

Conducted brief guided walks to practice taking heart rates and
pace setting

Teach group exercise classes

Use continuous glucose monitoring feedback to demonstrate the
effect of exercise on blood glucose levels

Use pedometers to measure exercise and provide feedback

Use activity logs to provide feedback

2. Vicarious experience or

modelling

Use teachers (as role models) who have embraced exercise
behaviors

Use videotapes of role models demonstrating exercise behavior
and problem solving

Organize role models to start walking or group exercise

programs

3. Verbal persuasions

Describe the physiological benefits of exercise on blood glucose
levels, independent of weight loss

Provide verbal encouragement of progress

Attribute accomplishments to each individual's own efforts
Incorporate significant others into the intervention to increase

support and reinforce behaviors

4. Physiological factors

Problem solve before physical discomforts related to exercise
might arise

Assist in accurate interpretation of symptoms related to exercise
(e.g. fatigue is normal when beginning to exercise but improve
overtime)

Start relaxation training programs to decrease anxiety and
feelings of physical inefficacy

Discuss relapse prevention strategies
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Effectiveness of intervention programs based on self-efficacy

Self-efficacy has been shown to be a significant factor in health behaviors such as
sexual behaviour (Naar-King, Wright, Parson, Frey, Templin, & Ondersma. 2006: 618-652;
Newcomb, Locke, & Goodyear. 2003: 219-235), physical activity (Luszczynska & Sutton.
2006: 314-321; Resnick, Vogel, & Luisi. 2006: 17-29), healthy eating behavior (Nothwehr.
2007; Luszczynska, Tryburcy & Schwarzer. 2007: 630-638), weight control behaviors
(Linde, Rothman, Baldwin, & Jeffrey. 2006: 282-291), and addiction (Shadel & Cervone.
2006: 91-96; Yzer & van den Putte. 2006: 356-361). Overall, it has been suggested that
higher levels of self-efficacy were associated with decreased negative health behaviors and
increased positive health behaviors. In addition to the significant positive association
between self-efficacy and behaviors, it has also been found that self-efficacy was the
principal predictor of behavioral modification success, for example, BMI in children and
adolescents (O'Dea & Wilson. 2006: 796-805), and weight change in adults ((Linde et al.
2006). Examples of evidence-based efficacy of intervention programs applying some of the
four sources of self-efficacy are as follows.

Focusing on diet and physical activity, previous studies developed demonstrably
effective intervention programs aiming to promote diet and physical activity using four main
sources of self-efficacy. For example, Holcomb et al. (1998: 282-288) determined the
effectiveness of Jump Into Action, a school-based Type 2 diabetes intervention program,
designed to improve knowledge, self-efficacy, and behaviors regarding Type 2 diabetes
prevention. The sample is 1,114 fifth-grade students aged 10-12 years in 14 schools in
Webb County on the Texas-Mexico border. The study design was quasi-experiment with a
control group. The active instructional phase lasted three months and the follow-up phase
was a month. Behavioral strategies designed to improve self-efficacy through master
experience were 1) knowledge about the types, causes, risks, complications, incidence,
facts, myths, and prevention of Type 2 diabetes which includes interactive and hands-on
activities; 2) the nutrition section including information about the food pyramid, identifies
high-fat and low-fat choices in each food group, food labels, and activities to develop
student's abilities to make low-fat food choice; 3) the exercise section which emphasizes on
regular exercise. Students were also recommended to set personal fithness goals. Verbal
persuasion was encouraging students to pursue the set goals and maintain appropriate
levels of daily activity. Results showed that there were significant changes for knowledge

about diabetes, self-efficacy, healthy eating behavior, and exercise behavior between
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pretest and posttest. The significant changes from posttest and follow-up were also
observed for knowledge as well as diet and exercise self-efficacy.

Roach, Yadrict, Johnson, Boudreaux, Forsythe, & Billon (2003: 1357-1359)
evaluated the intervention program designed to increase self-efficacy for weight loss. The
sample was 73 students aged 18-23 years and were enrolled at a southern university. The
instructional phase of intervention lasted 12 weeks. The study was a quasi-experiment with
control group. Behavioral strategies designed to improve self-efficacy through master
experience were 1) 12 one-hour weekly sessions on nutrition education which focus on
topics related to healthy eating behavior; and 2) activities intended to increase self-efficacy
for weight loss such as keeping a food diary. Results found that there was a significant
relationship between change in self-efficacy and change in healthy eating behavior for the
intervention group (r = 0.388, p < .01), but not for the control group. In addition, Change in
self-efficacy was also significantly correlated with weight loss in the intervention group (r = -
0.536, p < .01), but not in the control group. This study demonstrated that as self-efficacy
improved, eating habits improved and weight loss was greater.

Grey et al. (2004: 10-15) evaluated the effectiveness of a program to prevent Type
2 diabetes among high-risk adolescents. The sample was 41 students aged 10-14 years
who had family history of diabetes and BMI = 95th percentile. The study was a quasi-
experiment with control group. The active instructional phase lasted 16 weeks and the
follow-up phase lasted a year. Behavioral strategies designed to improve self-efficacy
through master experience were 1) the 45-minute weekly interactive nutrition curriculum
which provided knowledge and skills on diet with the involvement of dietician. This includes
activities such as 'Multi-Cultural Pyramids', 'Dining Out In The Fast Food Lane', Basics To
Building Better School Lunches', and the 'Supermarket Tour'; 2) the 45- minute after school
physical activity program which was scheduled two days a week over the 16-week period
with a licensed personal trainer; 3) creation of weekly goals. Verbal persuasions were 1)
involvement of parents or family members in the intervention for the support and
reinforcement. Parents were also given information about food knowledge and skills, and
were encouraged to be a partner with their children an additional three days per week at
home to increase their physical activity and decrease sedentary behaviors; 2) verbal
supportive from registered dietician about weekly goal of nutrition; 3) weekly telephone

support on diet and exercise. Results showed that there were increases, but not significant,
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in food choice skills and food knowledge and there were decreases in body fat, insulin, and
glucose between baseline and follow-up.

Another pilot school-based Healthy Eating and Physical Activity Intervention was
evaluated for its effectiveness in changing diet behavior, food knowledge, food self-efficacy,
food preference, and food intention (Saksvig et al. 2005: 2392-2398). Physical activity
results were not reported in this study. The study was a pretest/posttest, single-sample
design. The sample was 122 Native Canadian students in the third, fourth, and fifth grades,
Sandy Lake, Ontario. The active instructional phase was 16 weekly, 45-minutes teacher-led
lessons and the follow-up phase lasted a year. Behavioral strategies designed to improve
self-efficacy through master experience were knowledge and skills related to healthy eating
behavior, physical activity, and diabetes which storytelling was incorporated to the lessons.
Improving self-efficacy through vicarious experience or modelling were 1) video cooking club
which provided opportunities for children to act as role models on preparation of healthy
snacks; 2) 'Diabetes Kids' which was a radio show aired three times on the weekly children
radio program. Verbal persuasion was the involvement of parents or family members in the
intervention for the support and reinforcement in changing healthy eating behavior and
physical activity. Parents were informed about the weekly radio show, were encouraged to
turn off the TV, were demonstrated how to prepare healthy lunch and snacks for their
children, were sent letters, and participated in the information boots during parent-teacher
nights. Results showed that there were significant increases in diet behavior, food intention,
food preference, knowledge, and food self-efficacy between baseline and follow-up.

Consistently, Trevino et al. (2005: 120-132) studied effect of the Bienestar Health
Program, designed to reduce risk factors associated with the onset of Type 2 diabetes, on
physical fitness in low-income Mexican American children. The sample was 561 fourth-
grade students enrolled in nine elementary schools located in low-income inner-city
neighborhoods of the San Antonio Independent School District. The study was an
experimental design and the intervention lasted 8 months. Behavioral strategies through
master experience were 1) Four interactive activities: students performing a dance act to
introduce the Bienestar, a hands-on craft project to demonstrate how diabetes develop, a
loteria (bingo) game to teach healthy eating, and salsa dancing class to demonstrate
physical activity benefit; 2) 45-minute health classes which are based on instruction and
experiential learning covering nutrition, physical activity, self-image, and diabetes; 3) The
after school Health Club meeting once a week to reinforce classroom learning and promote

physical activity which activities such as games, dancing, singing, art crafts, puppet shows,
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and plays, are included. Verbal persuasion was involvement of parents or family members
in the intervention. Results showed that there was difference in physical fithess change
scores between the intervention and control group after the intervention period.

In Thailand, Thidarat chotik-Anuchid (2005) evaluated the effectiveness of an
individual behavioural counselling program aiming to modify the lifestyle of obese children.
The study sample was 33 abnormal/impaired glycemic or hypercholesterolemia children
aged 9-19 years in the outpatient department, Ramathibodi Hospital, Bangkok. The study
design was quasi-experimental, with 15 children in the treatment group and the rest in the
control group. The active instructional phase was 6 months and the follow-up phase also
lasted 6 months. Behavioral strategies designed to improve self-efficacy through master
experience were 1) knowledge and skills related to healthy eating, physical activity, and
Type 2diabetes; 2) aerobic exercise training; 3) skill needed for weight monitoring; and 4)
creation of weekly goals and providing feedback. Improving self-efficacy through Verbal
persuasion were 1) verbal support and reinforcement from the doctor; 2) telephone
counseling and support. Physiological arousal activity was problem solving related to the
non-achievement of healthy eating behavior and physical activity goals. In addition to self-
efficacy sources, outcome expectancy was also used in this study through discussion about
particular desired effects from modified lifestyle. Results showed that there were no
significant differences in self-efficacy and outcome expectancy between the treatment and
control groups. Due to the negative results obtained, emotional manipulation, with fun and

child-appropriate activities was suggested for further studies.

As suggested in the previous literature, it appears that behavioral techniques used
to improve self-efficacy were effective in weight loss and preventing Type 2 diabetes. Of
four sources of self-efficacy, master experience is likely to be the most frequently used
source. Behavioral strategies that were used are similar across studies which can be
generally summarized as 1) knowledge about obesity and Type 2 diabetes; 2) nutrition
knowledge and skills such as food choice, food preparation, and food labels learned by the
interactive/fun activities; 3) exercise knowledge and skills; 4) setting weekly goals of diet
and exercise; and 5) feedback providing. Regarding modelling, strategies used to develop
self-efficacy include peer role model and role model demonstration such as for group
exercise and for food preparation. For verbal persuasions, the strategies commonly are 1)

involvement of parents or family members in the intervention for the support and
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reinforcement; 2) verbal support from researcher, parents, and therapist such as dietitian,

and exercise trainer; and 3) weekly telephone support on diet and exercise.

Derivation of the present study and contribution to the previous literature

The literature regarding self-efficacy reviewed above provides the following rationale
for this study. First, it seems that there were few studies concerning self-efficacy together
with outcome expectancies. As suggested by Bandura (1997: 20), the different
combinations of self-efficacy and outcome expectancies will result in different psychosocial
and emotional effects; where desired emotional and behavioral responses including
productive engagement, aspiration, and personal satisfaction generally require both positive
self-efficacy and positive outcome expectancies. Thus, to maximize the desired emotional
and behavioral responses related to healthy eating behavior and physical activity in this
study, the outcome expectancy concept; physical, social, and self-evaluative, will be also
included in the model of intervention principles (as shown in Chapter 3). In addition, as
emotional manipulation, with fun and child-appropriate activities has been suggested for
further study focusing on children population, this idea will also be incorporated in the
development of the present study interventions.

A second issue is that there were few studies examining the associations between
the perception of self-efficacy for behaviors; healthy eating behavior and physical activity,
and the outcomes/success of those behaviors such as BMI in schoolchildren. Particularly,
the associations between self-efficacy of obesity-related Type 2 diabetes prevention
behaviors and their objective outcome, fasting plasma glucose, have not been reported yet.
Bandura and Simon (Linde et al. 2006: 283; cited Bandura & Simon. 1977) found that there
was association between self-efficacy and weight change, and as suggested from the
previous literature, this study will examine the associations between self-efficacy related to
healthy eating behavior and physical activity and its outcomes to provide additional
prospective data about these associations. The results will also assess the predictability of
the TPB in actual behavior change, as self-efficacy is identified in the theory (this is one of

the study objectives as seen in Chapter 1).

Principles and concepts of self-control
Self-control is also considered to be a component in the behavioral management of

obesity (Craighead, Kazdin, & Mahoney. 1976; Kazdin. 2001; (Wilfley et al. 2007: 521-32;
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Johnson et al. 1997: 257-261; Saelens, Sallis, Wilfley, Patrick, Cella, & Buchta. 2002: 22-
32; White et al. 2004: 1050-1059). In addition, self-control is one of the cognitive skills that
should be developed in the upper-elementary schoolchildren (approximately grade 4 to 5)
because it has been suggested that lack of self-control is a prominent factor in explaining
overeating, eating unhealthy foods, and performing sedentary behaviors (Riggs, Sakuma, &
Pentz. 2007: 288-289). Research has suggested that there are large individual differences
in levels of self-control (Tangney, Baumeister, & Boone. 2004). It is likely that people with
high self-control will perform better in diet and exercise interventions.

Generally, self-control refers to those behaviors that people intentionally perform to
achieve selected outcomes (Kazdin. 2001). Self-control may refer to the ability to change
one’s inner responses, as well as to interrupt undesired behavioral tendencies (such as
impulses) and refrain from acting on them (Tangney et al. 2004). As suggested in the
literature, in the context of behavioral intervention, self-control has been applied primarily to
behaviors that appear to have immediate positive consequences and delayed negative
consequences such as eating behavior, smoking, sexual behaviors, and drinking alcohol
(Kazdin. 2001). For example, excessive eating results in immediate positive outcome from
the taste of food. However, the negative outcomes that follow the overeating, such as
weight gain and physical discomfort, are delayed. People perform behaviors that counteract
or appear to counteract the effects that would be expected from influences. For example,
from the eating example, people refuse a dessert after a meal which appears to counteract
the expected influences. Self-control has been also applied in behaviors that have
immediate negative consequences and delayed positive consequences such as going to the
dentist for cleanings and checkups, which may be uncomfortable in the present, to avoid
serious dental problems in the future. Other examples are exercise or hard working in the
present to obtain good health and good quality of life in the distant future.

Overall, self-control focuses on helping the individual perform against influences to
achieve selected outcomes that he/she would like to obtain and involving the individual

directly in administration or overcome of the influences.

Techniques of self-control
As suggested in the literature, there are several techniques used to train people

how to control their own behaviors to achieve the desired outcomes. Major techniques
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presented as follows are stimulus control, self-monitoring, and self-reinforcement and self-

punishment (Kazdin. 2001).

Stimulus control

It is likely that a person performs behaviors by the influences of specific stimuli. As
suggested in the literature, there are three related types of behavioral problems as
presented below.

1) Behaviors that are under the control of stimuli which people want to change. For
example, cigarette smoking may be under the control of many stimuli such as getting up in
the morning, drinking coffee, talking with friends, studying, and being alone. It is cued by a
variety of situations because it has been repeatedly associated with these situations.
Because of these associations, the individual is likely to smoke a cigarette as these
situations occur. The therapeutic goal is to eliminate the control that these stimuli exert over
smoking.

2) Behaviors that are not controlled by particular stimuli. For example, students who
have difficulty studying often have no particular setting, time, or cues associated with
studying. Their studying is not consistently performed in the presence of any particular
stimuli. The problem is experienced as difficulty in studying at one’s desk or as being easily
distracted wherever one studies. The therapeutic goal is to develop stimulus control over
study behavior.

3) Behaviors that are under the control of inappropriate stimuli. Sexual deviance
such as exhibitionism and fetishism is an example of this category. With these examples,
sexual responses are controlled by stimuli that deviate from appropriate stimuli as
determined by social standards. The therapeutic goal is to change the control that some
stimuli exert over behavior and establish control of socially appropriate stimuli.

The use of stimulus control normally requires that a therapist consults with the
participant to explain how stimulus control operates and to help the participant identify
events that control or fail to control his/her behavior. Behavioral intervention may consist of
helping the participant perform behavior under a new set of stimuli to develop stimulus
control or helping the participant perform new behaviors under familiar stimuli to eliminate
existing influences. For example, excessive eating may be under the control of seeing food
or may not be controlled by particular stimuli. As suggested by the literature, stimulus

control techniques used to eliminate the influences of stimulus (food) include shopping for
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food with a list, and storing food out of sight. To develop stimulus control over eating;
techniques such as eating only at home and only at the table (Kazdin. 2001; Sarafino.
2007), banning high-fat and high-sugar snacks in the schools, and offering low-caloric food

for lunch and snacks (Sakvig et al. 2005), could be used.

Self-monitoring

Morrison & Bennett (2006: 120) defined self-monitoring or self-regulation as the
process by which individual monitor and adjust their behavior, thoughts, and emotions in
order to maintain a balance or a sense of normal function. Self-monitoring is not only
included as a self-control technique, but also considered to be part of self-management.
This technique consists of 2 activities; self-observation and self-recording. Self-observation
is a systematic observing one’s own behavior over time. Self-recording is a mean of
keeping one’s behavior actually performed, such as period, pattern, and circumstances
which is normally noted as a diary. For example, food consumption diaries commonly
instruct the person completing them to note the time which each meal or snack consumed,
the location, whether anyone else was present, whether any particular cues exited, and the
reasons for consumption. Some diaries will also ask the person to note whether he/she is
experiencing positive or negative emotion (Kazdin. 2001: 309-310; Morrison & Bennett.
2006: 62-63).

It is likely that people rarely observe their own behavior in a systematic fashion.
Therefore, when people are provided with the opportunity to observe their own behavior
carefully, any changes may occur. However, the reasons that self-monitoring changes
behaviors are not completely understood. The behavior changes may due to the self-
monitoring itself which acts as reinforcement for the behavior. For example, people modify
their consumption on the basis of their increase awareness of their intake (Morrison &
Bennett. 2006: 63). The behavior changes may also due to any other actions that people do
based on the self-recorded information. For example, weighing oneself may provide
information that one is overweight and may initiate other actions, such as avoiding snack,
exercise, until they achieve the desired weight. Self-monitoring can be applied in a variety
of behaviors such as cigarette smoking, anxiety disorder, overeating, and studying.
However, the literature suggested that self-monitoring by itself is a weak intervention

(Kazdin. 2001: 310). Thus, it is used infrequently as a technique by it self. Instead, it is
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usually combined with other techniques, especially, self-reinforcement and self-punishment,

as presented below.

Self-reinforcement

Reinforcing consequences administered to oneself have also been used as self-
control technique. The participants are trained to administer consequences to themselves
dependent on behavior rather than receiving consequences from an external agent (such as
a psychologist or dietitian).

As mentioned above, self-reinforcement is usually combined with self-monitoring
which requires the participant to observe and record his/her behavior and determine
whether it has met a criterion. The procedure of self-reinforcement combined with self-
monitoring can be commonly summarized as follows.

1) The participant determines a behavioral goal required for reinforcement, in other

words, determine what he/she expects to do;

2) The participant observes his/her behavior or what he/she actually does;

3) The participant records the actual behavior;

4) The participant compares whether the actual behavior meets the behavioral goal

determined;

5) If the goal is met, the participant is given a reinforcer/reward.

In the application of self-reinforcement, the participant is free to reward
himself/herself at any time when the expected behavior is actually performed. Sometimes,
external agents may administer or give rewards to the participant. As suggested in the
literature, who administers the rewards (oneself or someone else) may not be important.
The importance is determining when to reinforce and for what behaviors. However, self-
reinforcement is probably best achieved when the participant determines and administers
the rewards by himself/herself (Kazdin. 2001: 314).

Self-punishment has been used infrequently and is usually combined with positive
reinforcement (Mahony et al. 1973: 65-69; Belles & Bradlyn. 1987: 77-82). It is suggested
that self-reinforcement has received more attention than self-punishment (Kazdin. 2001:
313). Punishment or encouraging self-punishment is also unethical in a study with children

so is not considered further.
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Effectiveness of intervention program based on self-control

Self-control techniques have been proved to be effective in improving eating
behavior and exercise for many years. For example, Epstein, Wing, Koeske, & Valoski
(1984: 429-437) examined the effects of family-based interventions on weight change. The
sample was 53 families who had an obese child between the ages of 8 and 12 years. The
participants were randomly assigned to one of three groups: diet, diet plus exercise, and
waiting-list control. Self-control techniques including reinforcement, stimulus control, and
self-monitoring, were implemented in the diet and diet plus exercise groups. For example,
parents were paid for attendance at each of the intervention meetings and follow-up
meetings. In addition, points were awarded to reinforce the children for behavior change,
completing their assignment of the week, and weight loss of 0.5 to 1 Ib (0.23 - 0.45 kg) per
week, dependent upon the degree of obesity. Children's points were valid only if parents
initialed their behavioral diary for that day, thus promoting regular review of behavior
change by parent and child. These points were further exchanged for incentives. To
develop stimuli control over eating behavior, the calorie controlled, nutritionally balanced
Traffic Light Diet was implemented. Regarding exercise, the participants were encouraged
to increase calorie expenditure gradually, from 200 kcal/day at week 1 to 400 kcal/day by
week 12. Results showed that parents and children in both treatment groups had equal and
significantly better weight change than those of the control group at 6 months. At 1 year,
parents in the diet plus exercise group showed better weight losses than parents in the diet
alone.

Consistent with this, Saelens et al. (2002: 22-32) evaluated the efficacy of
behavioral weight control program in primary care. The sample was 44 overweight
adolescents who were randomly assigned to either a behavioral weight control intervention
or a typical care program which is a session of physician weight counseling. The
instructional phase lasted four months and the follow-up phase was three months. The
behavioral weight control intervention included diet, exercise, and parent involvement. Self-
control techniques used in the intervention were reinforcement, stimulus control, and self-
monitoring which the participants were given 10-20 minutes of telephone sessions weekly
as well as mail contact. Results showed that children in the behavioral control weight group
had better change in BMI z scores than children in the typical care group after the

intervention. This finding was also evidenced at the 3-month follow-up.
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A study reviewing Type 2 diabetes prevention intervention programs in children and
adolescents (Burnet, Plaut, & Chin. 2002: 791) found that there were a number of studies
using self-reinforcement as a self-control technique in the interventions. Examples of
reinforcement evidenced in those studies included incentives and rewards, items with
program logo, monetary rewards, family fun night, grocery certificates, lunch bags, recipe
book, comic book, food list, stickers, magnifying glass, hats, and raffle for Disney trip.

Another pilot school-based Healthy Eating and Physical Activity Intervention was
evaluated for its effectiveness in changing diet behavior, food knowledge, food self-efficacy,
food preference, and food intention (Saksvig et al. 2005). Physical activity results were not
reported in this study. The study was a pretest/posttest, single-sample design. The sample
was 122 Native Canadian students in the third, fourth, and fifth grades, Sandy Lake,
Ontario. In addition to improve self-efficacy by using self-efficacy sources as mentioned
above, the study also used self-control techniques. To develop stimuli control over eating in
the school, a policy banning high-fat and high-sugar snack foods was implemented. In
addition, kindergartens to fifth grade students were offered the healthy breakfast snack
program such as a glass of 1% milk, fruit, and rice cake. Results showed that there were
significant increases in healthy eating behavior between baseline and follow-up.

German, Kirschenbaum, & Rich (2007: 111-121) examined the effect of self-
monitoring on weight change. The sample was 228 obese children with the mean age of
13.2 and their parents from low-income minority families. The intervention lasted 6 months.
In addition to the nutritional education sessions and a 12-week structured physical
therapy/exercise program implemented as an intervention, the participants were provided
self-monitoring booklets and were encouraged to record all food consumed during each
week and to count the calories and fat grams in these foods. The number of steps taken
per day and exercises done were also monitored. A similar procedure for self-monitoring
was used with the parents for the first month of the intervention. Both children and parents
also signed a behavioral contract committing to self-monitor at least 50% of time. Results
demonstrated that children who self-monitored on most days lost most weight over 6
months of the intervention compared with less-consistent self-monitors. In addition, children
whose parents self-monitored were more likely to self-monitor and lose weight.

Riggs, Sakuma & Pentz (2007: 287-310) evaluated two school-based pilot studies
aiming to change children's self-control, emotional regulation, decision making, social
competence, and actual behaviors related to food intake and physical activity as risk factors

for obesity. The study design was single-group pre-test/pro-test. Seven lessons were
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implemented to the participants who were fifth-grade school children in a large
southwestern United States city. An example of a lesson was integrating a Control Signals
Poster (CSP) into healthy dietary choices. The CSP is a poster modeled like a traffic signal
that has red which meant “Stop-Calm Down”, yellow which meant “Slow Down-Think”, and
green lights which meant “Go-Try My Plan”. At the red light, children were instructed to
stop, take a long, deep breath, and calm down if necessary. Then, at the yellow light, the
children identified a potential food, decided whether they thought the food was healthy, and
made a plan by considering possible alternative foods if they determined the food to be
unhealthy. Finally, at the green light, children ate the food if healthy. Results demonstrated
that the participants increased their actual healthy eating and physical activity, self-control
scores related to healthy eating and exercise, eating decision-making skills, and physical
activity decision-making skills (especially TV viewing) and self-control from pre-test to

posttest.

As suggested from the literature, it can be generally summarized that self-control
has been used as one of the intervention principle to promote healthy eating and physical
activity across settings, such as schools and primary care. Self-control techniques
commonly used in the interventions were stimulus control, reinforcement, self-monitoring,
and behavioral contract, where stimulus control was the most used technique. Self-
reinforcement was usually combined with self-monitoring, with self-monitoring
booklets/forms regarding diet and exercise were weekly provided. Overall, the diet and

physical activity interventions employing self-control were more likely to be effective.

Derivation of the present study and contribution to the previous literature

The literature regarding self-control reviewed above provides the following rationales
for this study. First, there is no study examining the associations between self-control of
obesity-related Type 2 diabetes prevention behaviors and their objective outcome, body
mass index. Thus, this study will examine the associations between self-control related to
healthy eating and physical activity and its outcome to provide additional prospective data
about these associations. The results will also provide the predictability of the PBC in actual
behavior change, as self-control is identified in the theory (this is one of the study objectives

as mentioned in Chapter 1). Second, no research has used peer discussion of self-
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monitoring and mutual support as a technique to increase self-control in children sample.

Thus, this technique will be used in the intervention principles of the present study.

Principles and concepts of implementation intention

The principles and concepts regarding implementation intention reviewed in this
section are; 1) background of implementation intention based on TPB limitations; 2)
definition and format of implementation intention; 3) mechanisms and components of

implementation intention, as presented below.

Background of implementation intention based on TPB limitations

Utility of the TPB

The TPB has been widely used to explain and predict health-related behaviors
including diet and exercise. According to the TPB (Ajzen. 1991, 2002), the likelihood of
someone engaging in a particular behavior can be predicted by their intention to perform
that behavior or behavioral intention, which is concerned as the most immediate and
important predictor of behavior. Intention, in turn, is predicted by 3 independent variables
namely attitude, subjective norm, and perceived behavioral control (PBC). A number of
studies support the predictions of the TPB. For example, Godin and Kok (1996) reviewed
18 studies on exercise, reporting that intention and PBC together explained approximately
36% of the variance in exercise behavior. Intention was a significant determinant of
behavior in all studies whereas PBC was a significant determinant in about half of the
studies. Moreover, attitude, subjective norm and PBC together explained about 42% of the
variance in intention to exercise. Hagger, Chatzisarantis, & Biddle’s (2002) meta-analysis of
72 studies applying the TPB in the domain of exercise confirmed this pattern of findings and
reported substantial correlations between each of the key components. In relation to diet,
the TPB generally explains for 31%-77% of the variance in intention to eat and 9%-46% of
the variance in healthy eating behavior (Backman, Haddad, Lee, Johnston, & Hodgkin,
2002; Baker, Little, & Brownell, 2003; Bogers, Brug, Assema, & Dagnelie, 2004; Conner,
Norman, & Bell, 2002; Nejad, Wertheim, & Greenwood, 2004). Consistent with this, an
average of 28% of the variance in behavior has also been reported in a mata-analysis of
422 studies (Sheeran & Silverman. 2003: 2154).

The results from the study 1 (Patcharee Duangchan. 2007) applying the TPB to

determine the factors that may predict engagement with physical activity and healthy eating
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behavior and obesity in fourth grade schoolchildren, aged 9-11 years, in four demonstration
schools, Bangkok, found that attitude, subjective norm and PBC of physical activity
significantly predicted intention to perform physical activity, explaining 70.2% of the
variance. For healthy eating behavior, the TPB explained 69.1% of variance in intention

where subjective norm and PBC were significant predictors.

Limitations of the TPB and background to implementation intention

Despite the success of the TPB, there have been some concerns about the
theory. First, the TPB does not address the processes by which intentions are translated
into action (Sheeran & Silverman. 2003). It is suggested that a number of difficulties
possibly prevent translating one’s intention into action. For example, people may forget their
intention because they have other things to be concerned with (Webb & Sheeran. 2007).
Second, it is questioned whether intention predicts behavior change. Although it is
evidenced that intention account on average for 28% of the variance in behavior, the
success in performing the intended behavior is not guaranteed. Orbell & Sheeran (1998)
found that only 43% of woman who intended to attend for cervical screening actually did so
during the following year. Consistent with this, Sheeran (2002) reviewing studies on health
behaviors including exercise, condom use, and cancer screening, found that the median
proportion of participants with positive intentions who did not perform the behavior was
47%, showing that there could be a gap between people’s intention and actual behavior.
Furthermore, weak intention-behavior relation is evidenced in some studies. For example,
Patcharee Duangchan (2007) demonstrated that intention and PBC together accounted for
22.3% and 23.4% of the variance in physical activity and healthy eating behavior
respectively where, intention did not significantly predict such behaviors. As shown in the
literature, it is more likely that the strength of intention-behavior relation varies with the type
of specified behavior, and additional variables, such as past behavior and habits, may turns
out to be a better predictor than intention (Gollwitzer. 1999; Rhodes, Macdonald, & McKay.
2006). For example, Rhodes et al. examined predictors of leisure-time physical activity
intention and behavior in 364 9-11-year-old children in Canada based on the TPB.
Longitudinal model employing autoregressive coefficients of the TPB and physical activity
across 3-month time intervals demonstrated that prior physical activity (time 1) had a higher
standardized effect (.33, p < .05) on physical activity (time 2) than intention (standardized

effect = .18, p < .05). What is needed from these concerns is a concept or theory that will
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strengthen the intention-behavior relations and show how intentions can be translated into
effective action. To overcome these concerns, implementation intention is proposed.
Implementation intention has been shown to enhance the prediction of behavior
provided by the TPB, reduce the impact of habit on future behavior (Sheeran & Orbell.
2000), enhance people’s ability to self-regulate their behavior (Webb & Sheeran. 2003), and
strengthen the intention-behavior relationship (Latimer et al. 2006; Milne et al. 2002;
Prestwich et al. 2003). In addition, as suggested by meta-analyses, implementation intention
is effective in promoting goal achievement with a medium to large effect size (d = 0.65)
across a wide range of health behaviors, across a range of samples and measures of

behaviors (Webb & Sheeran. 2003: 280; Sheeran, Aubrey, & Kellett. 2007: 854).

Definition and format of implementation intention

Implementation intention has been conceptualized by Gollwitzer (1993, 1999).
As stated by Gollwitzer (1999: 494). “Implementation intentions are subordinate to goal
intentions and specify the when, where, and how of responses leading to goal attainment.
They have the structure of ‘When situation x arises, | will perform response y’ and thus link
anticipated opportunities with goal-directed responses. It is not a person’s self that is linked
to a desired end state (as with goal intentions); rather, the person commits himself/herself
to respond to a certain situation in a specific manner. Implementation intentions serve the
purpose of promoting the attainment of the goal specified in the goal intention”.

According to Gollwitzer (1993, 1999), implementation intention are distinguished
from goal intention, which is concerned in the TPB. It is proposed that there are 2 phases
of performing a behavior The first, is a deliberative or motivational phase during which the
person decides to act, or to theoretically explain, the person forms an intention to perform a
behavior on a basis of his/her attitude, subjective norm, and PBC as the form ‘I intend to do
X'. For example, “I intend to exercise for 30 minutes three times per week”. The second is
an implemental or volitional phase during which the person plans to perform the behavior at
a particular time and in a particular place as the form ‘I intend to do X at time Y and in
Place Z or ‘If situation X are encountered, then | will perform goal-directed behavior Y. For
example, “l intend to exercise for 30 minutes at the gym on Tuesday afternoon after work”
(Latimer et al. 2006; Sheeran & Silverman. 2003; Webb & Sheeran. 2007). Implementation
intention affects the volitional phase of performing a behavior whereas the TPB focuses on

the motivational phase.
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It is suggested that, to form an implementation intention, the person must first
identify a response or behavior, and second, anticipate a suitable situation or opportunity to
initiate that response. For example, with regards to the above example, the person may
specify “exercise for 30 minutes” and specify a suitable opportunity as “at the gym on
Tuesday afternoon after work” in order to enact the goal intention to exercise (Sheeran,
Webb, & Gollwitzer).

How implementation intention promotes goal attainment is presented below.

Mechanisms and components of implementation intention

The process underlying the effects of implementation intentions is not
considered to lie within the individual. It is not suggested that implementation intention
alters one’s motivation. Rather, “the underlying theory is that by forming implementation
intentions, people pass on the control of goal-directed activities from the self to the
environment. The intended behavior is subjected to external control through the
environmental cues specified in one’s implementation intention. In other words, when these
cues (occasions or opportunities) or means are encountered, they are expected to prompt
the intended behavior” (Gollwitzer. 1993: 153). Implementation intention ensures that one’s
intention to perform a behavior is specific regarding the timing and location of its
performance, and also ensures that one’s intention to perform the behavior is not forgotten.
It is evidenced that, by forming implementation intention, the intended behavior can be
initiated more immediately, more efficiently, with less effort, and in a relatively automatic
fashion (Gollwitzer. 1999; Sheeran & Orbell. 2000; Webb & Sheeran. 2007).

As mentioned above that the implementation intentions have the structure of
‘When situation x arises, | will perform response y’ or ‘If situation X are encountered, then |
will perform goal-directed behavior Y’, there are 2 components, the if~component and the
then-component of the plan. Previous research suggested that implementation intentions
are effective because of 2 processes; 1) they heighten the accessibility of the specified
situational cues (the if~-component); and 2) they strengthen the associations between cues
(the if-component) and responses (the then-component) (Gollwitzer. 1999; Sheeran & orbell.

2000; Webb & Sheeran. 2007).
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Heighten accessibility of the specified situational cues

Implementation intentions heighten the accessibility of the specified situational
cues by specifying a suitable opportunity to act (e.g. “at the gym on Tuesday afternoon after
work” as shown in the above example). This heightened accessibility enhances information
processing related to the specified cue, more particularly, it becomes easy to detect and
attend to the specified opportunity when one encounters it later. In other words,
implementation intentions increased the accessibility of environmental cues that a person
had anticipated in his/her plans. Further, the heightened accessibility possibly means that
the specified situational cues attract and focus attention although the person is occupied by
other concerns, and this idea has been supported by Gollwitzer et al. (Sheeran, Milne,

Webb & Gollwitzer. 2005; cited Gollwitzer et al. 2002).

Strengthened associations between cues and responses

According to Gollwitzer (1993; 1999), forming implementation intentions means
that as soon as the specified cue is encountered, the intended behavior will be initiated
automatically. Automaticity of implementation intentions have 3 aspects; immediacy,
efficiency, and lack of awareness (Sheeran et al. 2005).

How immediate implementation intention effects are, is supported by several
studies employing speed of responding as the dependent variable. In sum, it can be
generally concluded that people who form implementation intention are more likely to
immediately seize the opportunity to act as planned, in other words, action or response
initiated by implementation intentions is faster than that initiated by goal intentions.
Regarding efficiency, it means that implementation intentions do not require much cognitive
resource. Previous research supported that effects of implementation intention on task
performance did not reduce or affect performance on a secondary task (Sheeran et al.
2005). The following topic provides more detail about the efficiency of implementation

intention.

Implementation intention vs self-control (Webb & Sheeran. 2003)

Efficiency of implementation intention is usually explained in terms of the
cognitive demands that it makes. Previous literature demonstrated that the ability to self-
regulate one’s behavior is limited. According to the self-control strength model, exerting self-

control on an initial task reduces performance on a subsequent task that also requires self-
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control. Moreover, it appears that cognitive, emotional, and physical acts of self-control all
use the same limited resource. If this limited resource is diminished, the person can not
longer effectively regulate his/her behavior. Thus, preventing such diminishing would be
beneficial. Implementation intentions have been proved to enhance people’s ability to self-
regulate their behavior and conserve self-regulatory capacity. Webb & Sheeran (2003)
conducted two experiments to test whether forming implementation intentions could prevent
ego-depletion, defined as temporary depletion of self-regulation capacity by an initial act of
self-control, and/or offset the effects of ego-depletion. Participants were undergraduate
psychology students tested individually in a single session for both experiments. Result of
experiment 1 found that participants who form implementation intentions during an initial
ego-depleting task subsequently showed greater persistence on an unsolvable puzzles task
compared to participants who did not form implementation intentions, demonstrating that the
formation of implementation intentions can prevent ego-depletion. Results of experiment 2
showed that among participants who had been ego-depleted during an initial task, forming
implementation intentions improved subsequent performance on a Stroop task to the level
exhibited by non-depleted controls, indicating that implementation intentions provides a self-
regulatory strategy for the person who is already ego-depleted.

Consistent with this, a recent study (Martijn, Albert, Sheeran, Peters,
Mikolajczak, & de Vries. 2008) demonstrated that implementation intentions conserve self-
regulatory strength. Three experiments were conducted to test whether implementation
intentions lead to tenacious goal striving following blockage of an initial attempt to reach the
goal. For all experiments, participants were undergraduate students. Experiment 1 found
that implementation intentions resulted in more attempts to realize one’s goal. In experiment
2, it is found that when participants formed an implementation intention, their repeated
attempt was acted out as intensely as their first, blocked attempt. Finally, experiment 3
showed that implementation intentions allow participants to seize an alternative route to
goal attainment even though the alternative route required more effort compared to the
route in the initial attempt. In sum, these three experiments suggest that people who form
implementation intentions appear to reach their goal even if they encounter an unexpected
barrier. It is evidenced, from these results, that forming implementation intention conserves

self-regulatory capacity for future goal striving.
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Effectiveness of intervention programs based on implementation intention

As suggested by the literature, the effects of the implementation intention were
independent from the effects of the previous behavior, demographic variables, and variables
from the TPB; attitudes, subjective norms, PBC, and intention. In addition, unlike behavioral
intention, the implementation intentions were effective for both short and long time intervals
(Sheeran & Silverman. 2003). Consistent with this, Ziegelmann, Luszczynska, Lippke, &
Schwarzer (2007) compared the predictive power of goal intentions and implementation
intentions. The sample was 368 persons participating in orthopedic rehabilitation. Goal
intentions to perform physical activities were assessed with three items: “I intend to exercise
as part of my daily routine,” “I intend to exercise as part of my daily locomotion (e.g.,

y

cycling),” and “l intend to exercise as part of my leisure time.” Implementation intentions
were measured with the three items: “I have already planned precisely when to exercise,” ‘|
have already planned precisely where to exercise,” and “I have already planned precisely
how to continue exercising even when | feel limited by poor health.” Answers were scored
on a 4-point scale with not at all true, not true, a little true, and absolutely true. Physical
activity was assessed after rehabilitation (T1) 6 months later (T2) and 12 months later (T3).
Results demonstrated that goal intentions and implementation intentions predicted exercise
during rehabilitation. However, goal intentions did not predict exercise at later points in time,
whereas implementation intentions continued to be associated with exercise 12 months
later.

More generally, implementation intentions have been applied to a variety of health
behaviors where the timing and location for performing the behavior is uncertain or where
the specific behavior to be performed is unclear, including, for example, medication
adherence or eating a healthy diet (Luszczynska, Sobczyk, & Abraham. 2007; Sheeran &
orbell. 2000).

The effectiveness of implementation intention interventions applied to diet and

exercise, is now presented.

Effectiveness of implementation intention intervention on diet

Effectiveness of implementation intention on diet was supported by the following
studies. Verplanken and Faes (1999) examined the efficacy of implementation intentions in
promoting a healthy diet in 100 students. The participants in the implementation intention

condition were asked to make a plan to eat healthily on one particular day in the next five
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days (i.e., plan exactly what they would eat and drink during the specified day). Participants
in the control condition did not form this plan. All of the participants were asked to keep a
diary for five days in which they recorded everything they ate and drank. Results indicated
that participants who formed implementation intentions ate significantly more healthily than
did participants in the control condition.

Armitage (2004) examined the efficacy of implementation intentions in promoting
a low-fat diet among 264 company employees. Participants in the implementation intention
group received the following instruction “We want you to plan to eat a low-fat diet during the
next month. You are free to choose how you will do this, but we want you to formulate your
plans in as much detail as possible. Pay particular attention to the situations in which you will
implement these plans.” The food frequency measure was used to compute three indices of
dietary intake: Total fat intake, saturated fat intake, and fat intake as a proportion of total
energy intake. Results, by within-participant analyses, indicated that participants who
formed implementation intentions showed significant reductions in fat intake at follow-up
compared to baseline according to all three indices. On the other hand, no change over the
one-month period was found among participants who had not formed implementation
intentions, Moreover, between-participants analyses indicated that although there were no
differences between the groups at baseline, the diet of participants in the implementation
intention group was significantly lower in fat (according to all three indices) than was the
diet of control group. These findings suggested that forming implementation intention can
be effective in promoting a healthy diet among representative samples.

Consistent with previous studies, de Nooijer et al. (2006) examined the effects
of implementation intention on fruit intakes and whether those effects were dependent on
positive goal intentions at baseline. The sample was 535 Dutch adults who were randomly
assigned to either receive implementation intention instructions or not. Two questionnaires
were completed with a 1.5-week time interval. Participants in the implementation intention
condition were asked to form implementation intentions to eat an extra serving of fruit per
day during one week, with the following instruction: “We would like to ask you to try to eat an
extra portion of fruit per day during the next week (a portion of fruit consists of for example
one apple, two tangerines, or a bowl! of strawberries, etc.). Try to plan this as precisely as
possible. Below you can fill in when, where, and what you plan to eat.” Three items followed
to encourage making implementation intentions: when (e.g. before breakfast, during
breakfast, between breakfast and lunch, during lunch, between lunch and dinner, during

dinner, after dinner, or other time), where (e.g. at the table where you eat, in or around the
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house, while going from destination A to B, in a worksite restaurant or cafeteria, at the
workplace, in front of television, or other place), and what (e.g. apple or other fruit juice;
tangerines, oranges, grapefruits, lemons; or other citrus fruits; apples, pears, bananas, or
other fruit, including preserved fruits; applesauce). In addition, participants were asked to
write down how they planned to remind themselves of their plans. Results showed that the
participants in the implementation intention group reported a high frequency of eating an
extra serving of fruit per day. The implementation intention effect on frequency of extra fruit
did not depend on goal intention at baseline.

Moreover, effects of implementation intentions on behavioral outcomes, such as
weight, are also published. For example, Luszczynska et al. (2007), examined whether
Implementation Intention Prompt (IIP) enhance weight reduction among overweight and
obese woman. The sample was fifty-five overweight or obese woman; aged from 18 to 76
years, BMI from 25.28 to 48.33, enrolled in a commercial weight reduction program. The
study design was randomized controlled trial where each participant was randomly assigned
to either an IIP or control condition. The control condition consisted of weekly 1-hr group
meetings for 7-12 participants focusing on nutrition and physical activity, behavioral weight
control strategies (i.e., self-monitoring,), and social support by group members. Regarding
the IIP condition, the participants were invited to make a plan about their nutrition for the
following week. For example, the participants were invited to write detailed plans regarding
six food categories (sweets, fat food, vegetables, fruits, meat, and whole grain products) in
the IIP form. The form included a prompt for each food category of the following form: “This
is my plan about sweets consumption for the next 7 days. During the next week, | plan to eat .
. . (please, write down what type and amount of sweets you plan to eat) at . . . (write down the
time) in/at . . . (describe the situation/place where you plan to eat this food).” In addition to
making a plan about nutrition, the IIP participants were asked to make coping plans
regarding risky or tempting situations. Example of making coping plans is as follows: “Many
situations may tempt you to eat something that you had not meant to. Make a plan about how
you would react to these risky situations and fill in the form.” The form provided the following
three prompts: “I have my own plan that will help me to maintain my healthy diet. If | am
hungry, then instead of eating an unhealthy snack | plan to . . .(write down what you plan to
do). If someone offers me my favorite unhealthy food then in order not to eat it | plan . . .
(write down what you plan to do). If | meet with my friends or family over dinner, then in order
to eat healthy food | plan . . . (write down what you plan to do).” Data were collected twice,

with a time gap of 2 months. The outcome was participants’ change in weight and BMI from
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pre-intervention to follow-up. Results showed that, on average, the participants in IIP
condition lost 4.2 kg (95% confidence interval = 3.19, 5.07), whereas control participants
lost 2.1 kg (95% confidence interval = 1.11, 3.09). The change in frequency of planning is a
key mechanism explaining greater weight reduction and BMI generated by implementation
intention formation.

In addition to promoting healthy eating behavior, implementation intentions were
also effective in reducing unhealthy food consumption. Research conducted by Sheeran
and Milne (Sheeran et al. 2005 cited Sheeran & Milne. 2002) supported this benefit of
implementation intention. Instead of asking participants to plan what healthy food they
would eat, participants were asked to reduce their consumption of an unhealthy snack food
by planning to eat the unhealthy food only on particular occasions. Findings indicated that
forming implementation intention significantly reduced self-reported snack food consumption

over a one-week period.

Effectiveness of implementation intention intervention on physical activity

Effectiveness of implementation intention intervention on physical activity was
also supported. For example, Milne et al. (2002) randomized 248 student participants to
three conditions: a no-intervention control group, an intervention based on Protection
Motivation Theory (PMT), and a combination of the PMT intervention and implementation
intentions. Participants in the implementation intention condition were instructed to complete
the following statement: “During the next week | will partake in at least 20 minutes of vigorous
exerciseon ____ (dayordays)at____ (time of day) atorin______ (place)”. Efficacy of
those three conditions on exercise was compared. The results showed that participants who
had received the PMT intervention and had formed an implementation intention exercised
significantly more often compared to both the PMT only and control groups—even though
intention scores among this group were the same as the PMT-only condition. When the
exercise data were analyzed in terms of the percentage of participants who exercised at
least once, it is found that only 38% of the control group and 35% of the PMT-only group
exercised at least once, whereas fully 91% of participants who formed implementation
intention did so.

Prestwich, Lawton, and Conner (2003a) conducted a similar study but with two
important refinements. First, their study involved a full 2 (motivational intervention: decision

balance sheet vs. control) x 2 (implementation intentions: formed vs. not formed) design.
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Second, Prestwich et al. employed an objective measure of fitness (average heart rate
while jogging over a fixed distance) as well as two self-reports of exercise behavior
(frequency and duration). Results from the behavioral follow-up taken two weeks from the
baseline indicated that participants who had both completed the decision balance sheet and
formed an implementation intention showed significantly greater change in frequency of
exercise, duration of exercise, and fitness level compared to controls.

Effects of implementation intentions on behavioral outcomes, such as weight,
are also published. Luszczynska et al. (2007), examined whether Implementation Intention
Prompt (lIP) enhance weight reduction among overweight and obese woman. The sample
was fifty-five overweight or obese woman; aged from 18 to 76 years, BMI from 25.28 to
48.33, enrolled in a commercial weight reduction program. The study design was
randomized controlled trial where each participant was randomly assigned to either an IIP
or control condition. The control condition consisted of weekly 1-hr group meetings for 7-12
participants focusing on nutrition and physical activity, behavioral weight control strategies
(i.e., self-monitoring,), and social support by group members. Regarding the IIP condition,
the participants were invited to make a plan about their physical activity for the following
week. For example, the participants were invited to write detailed plans regarding exercise
in the IIP form as follows: “Please write down when and where you plan to exercise, and
exercises you plan to perform: During the next week, | plan to exercise...times per week, for
...minutes per session. | plan to exercise between...and...hours. | plan to do such exercises
as...(please write down what exercises you plan to do), at...(write down where; e.g. in which
gym, at home, efc.)”. In addition to making a plan about physical activity, the IIP participants
were asked to make coping plans regarding risky or tempting situations. Example of making
coping plans is as follows: “Many situations may place you at risk for quitting exercise. Make
your plan about how you would deal with these situations. If | am tempted to do something
else instead of my exercise, | plan to...(write down, how you plan to deal with temptations.”
Data were collected twice, with a time gap of 2 months. The outcome was participants’
change in weight and BMI from pre-intervention to follow-up. Results showed that, on
average, the participants in IIP condition lost 4.2 kg (95% confidence interval = 3.19, 5.07),
whereas control participants lost 2.1 kg (95% confidence interval = 1.11, 3.09). The change
in frequency of planning is a key mechanism explaining greater weight reduction and BMI

generated by implementation intention formation.
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As presented in the previous literature, it can be generally concluded that a number
of studies have used implementation intentions to promote healthy eating behavior and
physical activity. However, little research examined the effects of implementation intentions
on behavioral outcomes, such as weight and BMI. Those studies were mostly conducted in
adult samples who were commonly randomized to either implementation intention or control
group. Performance of behaviors was measured at a later time-point. In sum, results
suggest that implementation intentions were effective in enhancing the likelihood of healthy

eating behavior and physical activity.

Derivation of the present study and contribution to the previous literature

The literature regarding implementation intentions reviewed above provides the
following rationales for this study. First, it has been suggested that implementation
intentions may contribute to habit formation and most health behaviors are assumed to be
at least partly determined by habits. In addition, health related behavior including exercise
regularly and healthy eating generally need an extra effort because there are immediate
costs and only long-term rewards. Thus, implementation intention may provide beneficial
effects. Second, no previous studies have employed implementation intention combined
with self-control and self-efficacy in developing interventions to promote healthy eating and
physical activity. Third, previous studies have employed undergraduate or adult samples.
The present study will extend the scope of the implementation intention construct by
applying implementation intentions to a sample of children, and combining them with self-
control and self-efficacy in developing the intervention.

The present study will, therefore, make an important theoretical contribution to the
literature if it can be demonstrated that behavioral intervention programs employing
implementation intentions, self-control and self-efficacy increase the likelihood of achieving
goals, physical outcomes that can be achieved by performing healthy eating behavior and

physical activity.



CHAPTER 3
METHODOLOGY

The aim of this study was to examine the effectiveness of the SSll-Healthy Eating

Intervention and Physical Activity Intervention Programs in developing self-efficacy, self-

control, healthy eating behavior, physical activity, and thereby combating obesity-related

Type 2 diabetes. The methodology for conducting the study is presented as follows.

1. Population and sample
2. Study design
3. Study instrument
3.1 Measures
3.2 Intervention programs
4. Study procedure

5. Data analysis

Population and sample

The population of this study was fourth to fifth grade obese schoolchildren in

elementary schools in Bangkok. The study sample was selected from two elementary

schools, Bangkok, which have similar socioeconomic status: Sawadeewittaya School and

Watditsahongsaram School. Two schools were used in this study, instead of one school, to

obtain independent samples and minimize the effects of possible contamination which may

be occur when only one school is used. It was felt that children on the different programs

were likely to discuss what they were learning and doing and influence each other in this

way. Hence separate schools give better control.

The inclusion criteria were as follows, children:

1.
2.
3.

Aged between 9-11 years;

Defined as obese by a BMI-for-age = 85th percentile (CDC. 2005);

Assent to participate in the study and their parent or guardians consent to their
participation in the study;

Have not experienced in participating any intervention programs related to
obesity;

Have low or inappropriate existing levels of healthy eating behavior and physical

activity.
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If students have a BMI-for-age = 85th percentile, their family was contacted by
telephone/letter and an information packet was also sent to them telling them about the
study and asking for their participation. Interested participants were invited to a specific
session to give more detail about the importance of the interventions for their health.
Students participating in the specific session were also interviewed to provide background
information on healthy eating behavior and physical activity in the past week, demographic
data of students and their parents, and participate in a physical examination. The aim of the
physical examination was to provide additional motivation for participation. The participants
who met the inclusion criteria were invited to participate in the study.

According to a review about study sample size in weight loss interventions (Wilfley
et al. 2007), the targeted sample of this study was 20 students from each of the two
elementary schools thereby providing a pooled sample of forty students. Compared with
other published interventions, a group size of 20 was around the mean size and remains
manageable for the researcher. In addition, this group size met the required number based

on the previously reported intervention changes in body weight and BMI percentile among

children. With a 2-sided, .05 significant level (Ol = .05), with weight change as the primary
variable, 18 subjects in each group would be required to detect a significant difference at
90% power. For BMI percentile, 11 subjects per group would be required to detect a
significant difference with 90% (Nemet, Barkan, Epstein, Friedland, Kowen, & Eliakim. 2005:
e443). As far as data analysis was concerned, the correlational data would be on the total
sample of 40 participants and this number meets the criteria specified by Kline (2002: 30)
with a minimum of 4 participants per variable. If necessary some variables could be

combined to ensure that the analyses were valid.

Study design

Design of Intervention

The aims of the interventions were enhancing self-efficacy and self-control related to
healthy eating behavior and physical activity and thereby improving the healthy eating and
physical activity behaviors of both the overall group and the individual participants. As two
interventions were being implemented, questions arose about which intervention was likely
to be more effective and if the order in which they were implemented has an effect. One
way of addressing this was to use an independent sample, matched-pairs comparison with

the interventions counter-balanced (Coolican. 1999; 83). This could be conceptualized as
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two-group crossover design (Montgomery. 2001: 150). There would be one group in each of
two elementary schools. Each school would have the interventions implemented in a
different order. A coin toss randomizes the schools to the first or second group. This is

demonstrated in Figure 5.

School 1 School 2
SSlI-Healthy Eating Intervention Program SSII-Physical Activity Intervention
(A, Time 1) (B, time 2)
SSlI-Physical Activity Intervention SSllI-Healthy Eating Intervention Program
(B, Time 1) (A, Time 2)

FIGURE 5 Implementation of 2-group crossover design

This has the advantage of providing independent samples. The samples were matched for
BMI, sex, and socioeconomic background, thus providing a matched-pairs design. By
implementing the ABBA with the two groups, the order effects of the interventions could be
measured as well as the effects of the combined interventions.

However, in research when group data is pooled to evaluate the impact of
interventions, it may not adequately reflect the behavior change of the individual
participants. The group average of the behaviors may be changed, but the behavior change
of an individual may not be consistent with the group (Kazdin. 2001: 88-89). Thus, as data
about individual behaviors may be important as a measure of intervention effects, the
research design would continuously assess the impact of the intervention on both the entire
group and the individual participants. In this study, the effectiveness of the SSll-Healthy
Eating Intervention and Physical Activity Intervention Programs were examined. In addition,

the impact of the individual and combined intervention programs was also compared.

Overall Study Design
1. Baseline measures.
Baseline measures were conducted before the start of the intervention in both
groups. Data collected at the baseline provides information about the existing levels of the
dependent variables before the intervention begins. This serves as the basis for comparing

with the future levels of the dependent variables when the intervention is implemented. The
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dependent variables measured in the baseline were healthy eating self-efficacy, physical
activity self-efficacy, healthy eating self-control, physical activity self-control, knowledge on
obesity-related Type 2 diabetes, healthy eating behavior, physical activity, and BMI. As
suggested in the previous literature (Ashley. 2008; Conner & Spark. 2005; Sarafino. 2007),
readiness to change and also emotional factors are implicated in behavior change and need
to be addressed in interventions. Thus, a measure incorporating readiness to change
behavior and feelings about it was also measured at the baseline.

2. Interventions

There were two interventions in this study. The first was the SSlI-Healthy Eating
Intervention program, and the second was the SSII-Physical Activity Intervention Program.
These two interventions were developed using self-efficacy, self-control, and implementation
intention approaches. As the desired outcome of the study is the adoption of healthy eating
behavior and physical activity by the participants, it was considered unethical to ask
participants to cease physical activity or healthy eating behavior after the first intervention.
This meant that there could not be a wash out period between the two interventions; hence
the need for two samples with matched pairs in each. Two independent samples also allow
the assessment of any effects related to the order in which the interventions were
implemented. The two samples should be matched pairs to allow direct comparisons and
minimize/control the effects of possible confounding factors and thereby provide the study
with strong internal validity. The samples were matched for BMI, sex, and socioeconomic
background.

3. Measures at the end of intervention 1

Measures at the end of intervention 1 were conducted within 1 week after the
completion of SSll-Healthy Eating Intervention program for School A, and SSllI-Physical
Activity Intervention Program for School B. Data on the levels of the same dependent
variables as measured at the baseline were collected. This allows measurement of the
effects of the individual intervention programs by comparing participant and group scores at
both times. In addition, as a different intervention was implemented in each matched-pair
group, the intervention, which was likely to be more effective would be identified.

4. Measures at the end of the combined intervention.

This end point measure was conducted within 1 week after the last lesson of the
SSlI-Physical Activity Intervention in School A, and the SSlI-Healthy Eating Intervention in
School B. Data on the levels of the same dependent variables as measured at the baseline

were collected. Any boredom factor caused by the students repeating the measures would
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be minimal as there has been several weeks between the assessments. This provides
information to assess the effects of combined intervention programs and also any effects
related of the order of presentation of an individual intervention.

5. Monitoring Measures

As mentioned above, this study would assess the impact of the interventions on
both the entire group and the individual participants. Thus, during the implementation of the
interventions, there were monitoring measures where data on healthy eating behavior and
physical activity of each participant were continuously assessed using diaries, and weight
was measured and recorded weekly. This has the advantage of providing the details of
behavior change of an individual and thereby provides data for investigating if the behavior
change of an individual was consistent with that of the entire group. The diaries were
developed to be fun, to motivate the child, and be easy to complete. The participants were
taught how to record the diaries at the beginning of baseline stage, and also asked to give
their diaries to the researcher weekly at the beginning of each lesson. However, parental
participation could be an important variable in determining outcome for the child so it was

recorded.

The overall study design was presented in Figure 6.
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
A1 B2
Baseline End measure of
measure of SSlI-Healthy End measure of
SSlI-Healthy Implementation of SSll-Healthy Eating eating Implementation of SSII-Physical Activity combined
Eating Intervention Program Intervention Intervention Program interventions
Intervention
B1 A2
Baseline End measure of
measure of Implementation of SSlI-Physical Activity SSlI-Physical Implementation of SSlI-Healthy Eating End measure of
SSlI-Physical Intervention Program Activity Intervention Program combined
Activity Intervention interventions
Intervention
- Self-efficacy - Healthy eating behavior - Self-efficacy - Healthy eating behavior - Self-efficacy
- Self-control - Physical activity - Self-control - Physical activity - Self-control
- Knowledge - Weight - Knowledge - Weight - Knowledge
- Healthy eating - Healthy eating - Healthy eating
behavior behavior behavior
- Physical - Physical - Physical
activity activity activity
- Affective - Weight - Affective beliefs
beliefs and - Height and readiness to

readiness to
change behavior
- Weight

- Height

progress
- Weight
- Height

FIGURE 6

The overall study design
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Study instrument
There were two types of the instruments in this study. The first was the study

measures and the second was the study interventions. These were presented as follows.

Study measures
Measure for demographic data
A demographic data questionnaire was developed to collect information about
sex, class, history of illness, experience of eating vitamins/supplementary food, breast
feeding, paternal diabetes, maternal diabetes, diabetes history of paternal family, diabetes
history of maternal family, father's occupation, mother’s occupation, family income, father’s

education, mother’s education, father's BMI, and mother’'s BMI.

Measures of psychosocial variables

The psychosocial variables assessed were knowledge about obesity and Type 2
diabetes, healthy eating self-efficacy, physical activity self-efficacy, healthy eating self-
control, physical activity self-control, and emotion and readiness to change, which were
described as follows.

1. Knowledge about obesity-related Type 2 diabetes. Knowledge is defined as
students’ capabilities to recognize information about risk factors, symptoms, prevention and
treatment, and health consequences of obesity and Type 2 diabetes. To assess their
knowledge, the participants were asked to respond to a true-false type test containing
questions corresponding to the knowledge definition. Each item was scored 1 for the right
answer, and scored 0 for the wrong answer. Scores were summated for the overall
knowledge, with higher scores indicating greater knowledge of obesity and Type 2 diabetes.

An example of a knowledge item was as follows.

® Family history of Type 2 diabetes is the major risk factor for Type 2 diabetes
in children and adolescents?
L] True
] False
The correct items were randomized to prevent response set.
2. Healthy eating self-efficacy. Healthy eating self-efficacy is defined as
students’ beliefs about their capabilities to perform specific behaviors corresponding to the

definition of healthy eating behavior in any given set of circumstances. To assess the
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healthy eating self-efficacy, the participants were asked to rate how confident/sure they are
that they could eat fruit and vegetables, avoid fast food, fatty food and snacks, and avoid
sugary foods and sugar-sweetened soft drinks. This follows established procedure in the
research literature (Parcel, Edmundson, Perry, Feldman, O’Hara-Tompkins, Nader, et al.
1995: 26; Sallis, Pinski, Grossman, Patterson, & Nader. 1988: 285-6). Reponses were
made on a 5-point Likert-type scale from ‘very sure | could not do it' (score = 1) to ‘sure |

could do it’ (score = 5). An example of healthy eating self-efficacy item was as follow.

® How sure are you that you can eat fruits instead of ice cream for dessert?
a. Very sure | could not do it
b. A little sure | could not do it
c. Uncertain
d. A little sure | could do it
e. Very sure | could do it
3. Physical activity self-efficacy. Physical activity self-efficacy is defined as
students’ beliefs about their capabilities to perform specific behaviors corresponding to the
definition of physical activity in any given set of circumstances. To assess the healthy
eating self-efficacy, the participants were asked to rate how confident/sure there are that
they could exercise daily for at least 30 minutes, be physically active in any free time to the
extent that it causes sweating, and avoid inactivity such as TV viewing. This follows
established procedure in the research literature (Parcel et al. 1995: 26; Sallis et al. 1988:
285-6). Reponses were made on a 5-point Likert-type scale from ‘very sure | could not do
it (score = 1) to ‘sure | could do it' (score = 5). An example of a physical activity self-
efficacy item was as follow.
® How sure are you that you can play outside instead of watching TV after
school?
a. Very sure | could not do it
b. A little sure | could not do it
c. Uncertain
d. A little sure | could do it
e. Very sure | could do it
4. Healthy eating self-control. Healthy eating self-control is defined as students’
beliefs about their control over the specific behaviors corresponding to the definition of

healthy eating behavior, and their ability to change their unhealthy eating behavior to
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healthy eating behavior. The participants were asked to rate 1) how much they believe that
they can control themselves to eat fruit and vegetables, avoid fast food, fatty food and
snacks, and avoid sugary foods and sugar-sweetened soft drinks, and 2) how much each of
specific eating behaviors reflects their current behavior. This follows established procedure
in the research literature (Ajzen. 2002; Tangney et al. 2004; Brandon, Oescher, & Loftin.
1990). Responses were made on a 5-point Likert-type scale ranging from ‘strongly disagree’
(score = 1) to ‘strongly agree’ (score = 5). An example of healthy eating self-control item

was as follow.

® The decision to eat fruit more is beyond my control
a. Strongly disagree
b. Disagree

c. Uncertain

o

. Agree

]

. Strongly agree

® | always eat potato chips
a. Strongly disagree
b. Disagree
c. Uncertain
d. Agree
e. Strongly agree
5. Physical activity self-control. Physical activity self-control is defined as
students’ beliefs about their control over the specific behaviors corresponding to the
definition of physical activity, and their ability to change their physical inactivity to physical
activity. The participants were asked to rate 1) how much they believe that they can control
themselves to exercise daily for at least 30 minutes, physically active in any free time which
causes sweating, and avoid inactivity such as TV viewing, and 2) how much each of
specific physical activity reflects their current behavior. This follows established procedure in
the research literature (Ajzen. 2002; Tangney et al. 2004; Brandon et al. 1990). Responses
were made on a 5-point Likert-type scale ranging from ‘strongly disagree’ (score = 1) to

‘strongly agree’ (score = 5). An example of physical activity self-control item was as follow.



73

® The decision to exercise daily for at least 30 minutes is beyond my control
a. Strongly disagree
b. Disagree

c. Uncertain

o

. Agree
e. Strongly agree

® | always play outside after school
a. Strongly disagree
b. Disagree

c. Uncertain

o

. Agree

0]

. Strongly agree

Measures of behaviors
The behaviors assessed were healthy eating behavior and physical activity, which
were described as follows.

6. Healthy eating behavior. The healthy eating behavior is defined as students’
eating-related actions which are detailed as follows: 1) eat fruit and vegetables; 2) eat
whole grain/cereal products; 3) avoid fast foods, fatty foods, and snacks, 4) avoid sugary
foods and sugar-sweetened drinks; 5) eat well-balanced diet according to the 5 food
groups. To assess healthy eating behavior, an 11-item questionnaire was used covering all
food groups as defined. The items were specially designed for Study 1 following the
guidelines provided by Ajzen (2002) and Francis et al. (2004), piloted, and used with
schoolchildren aged 9-11 years. Each food was rated on the frequency it was eaten,
(everyday = 1; sometimes = 2, never = 3). The participants were asked, "Over the past
week, how often did you eat....... ?” Some items were reverse scored. To compute an overall
measure of healthy eating behavior, each score of the 11 food groups was summated, with
higher scores indicating greater healthy eating behavior.

7. Physical activity. The physical activity is defined as any individuals’ activities
which are detailed as follows: 1) daily exercises for at least 30 minutes; 2) physically active
in any free time to the extent that it causes sweating; 3) avoid inactivity such as TV viewing;

4) expend energy more than intake energy. To assess physical activity, an 8-item
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questionnaire covering the three groups of activities was used. The items were specially
designed for Study 1 following the guidelines provided by Ajzen (2002) and Francis et al.
(2004), piloted, and used with schoolchildren aged 9-11 years. Frequency of occurrence
was rated on a scale of 0 (never) to 7 (everyday). E.g., "Over the past week, how many
days per week did you....... ?” An additional 16 sporting activities were also added in the
questionnaire. E.g., "Over the past week, did you......?". To respond, participants ticked the
activities they did. Scores were summated to give an overall measure of physical activity.

8. Affective beliefs and readiness to change behavior. The participants were
asked to reflect on their affective beliefs, such as happiness and enjoyment about healthy
eating behavior, physical activity, and body weight. Questions regarding their motivation to
participate in the intervention or readiness to change their behaviors were also included.
Items used in this measure were based on the elicitation study with the schoolchildren aged
9-11 years as part of Study 1 and the recommendation from previous literature (Ashley.
2008; Conner & Spark. 2005; Daley, Copeland, Wright, & Wales. 2005). Examples of items

were as follow.

® \Why do you participate in this program?
L] I myself would like to participate in
] My parents would like me to participate in it
[ ] I would like to know more about healthy eating and physical activity
] I would like to lose weight
[ ]I would like to eat healthily and be physically active

® How happy are you with your weight and body shape?
a. Very happy
b. Happy
c. Uncertain
d. Unhappy
e. Very unhappy

® How do you think participating in the program will make you feel?
a. Very sure that | will be happy and enjoy it
b. A little sure that | will be happy and enjoy it
c. Uncertain

d. A little sure that | will be unhappy and will not enjoy it
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e. Very sure that | will be unhappy and will not enjoy it

® How difficult or easy will it be to eat healthily? (Circle the number to let me
know how you feel)
Difficult:_ 1 :2 :3 :4 :5 :Easy

® How pleasant or unpleasant will it be to eat healthily? (Circle the number to
let me know how you feel)

Unpleasant:  1: 2 : 3 : 4 : 5 :Pleasant

® How horrible or delicious will it be to eat healthily? (Circle the number to let
me know how you feel)

Horrible:  1: 2 : 3 : 4 : 5 :Delicious

® How do you feel about physical activity?

Boring : 1 :2 :3 :4 : 5 :Stimulating

Unpleasant : 1.2 .3 .4 .5 :pPleasant
Difficulty : t.2. 3. 4. 5. Easy
Unenjoyable : 1 : 2 : 3 : 4 5 : Enjoyable

Measures of anthropometric variables
The anthropometric variable was BMI.
BMI. BMI was calculated based on measured weight (kilograms) and height
(meters) using the following formula: BMI = weight divided by height squared. BMI
percentile for age and sex was derived using the Center for Disease Control growth charts
(CDC. 2006). The participant’s weight was also recorded weekly at the beginning of each
lesson. The recorded weight was then graphed for individual monitoring as recommended in

the literature (Craighead et al. 1976: 406).

Quality testing of the study measures

Quality testing of the study measures was as follows.

1. To obtain content validity, the psychosocial questionnaires were scrutinized by
three experts. Two of the experts were psychologists and the third was a behavioral
scientist. The experts all confirmed that the items used were consistent with the variable
definitions.

2. Once content validity was established, a pilot test was undertaken with 32

schoolchildren from the same population to ensure clarity and ease of comprehension and



76

also determine the reliability of the instrument. The results indicated that the reliability of
some items was unacceptable and slight changes in wordings and addition of some items
were made. The revised questionnaires showed acceptable internal reliability which are
shown in Table 6.

3. The knowledge measure was analyzed for the difficulty index to ensure that it is
age appropriate. This involves scrutinizing the responses received and removing or
modifying items that are too difficult and ensuring that there are not too many easy items so
that the measure is a good discriminator of children's knowledge. The difficulty index of the
knowledge measure was between 0.23 — 0.71.

All study measures used in this study were displayed in Appendix A

TABLE 6 Descriptive statistics of the psychosocial variables (N = 41)

Number Cronbachs’
Variable Range
of items alpha
Healthy eating self-efficacy 11 11 to 55 .90
Healthy eating self-control 14 14 to 70 .81
Physical activity self-efficacy 8 8 to 40 .82
Physical activity self-control 8 8 to 40 .80

Study interventions
There were two intervention programs in this study, the SSll-Healthy Eating
Intervention, and the SSIlI-Physical Activity Intervention Program. The components and

development of each program were presented below.

1. The SSlI-Healthy Eating Intervention Program

Overall model

This intervention was created using the self-efficacy, self-control, and
implementation intention principles, and informed by a review of the literature. The
intervention was then scrutinized by experts. Formative research on the intervention was
also conducted with students from the same population. Overall, the major focus of the

intervention was the development of self-efficacy and self-control related to healthy eating,
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and thereby to enhance healthy eating behavior. The intervention consists of six weekly,
90-minute activity lessons in food skills and knowledge. The lessons incorporated traditional
learning styles (lecture) and practical experiences, and use interactive and cooperative
learning techniques such as games and cooking. Parents were invited to participate in the
lessons and encouraged to collaborate with their children at home to increase healthy
eating behavior. Class materials were sent to the parents if they cannot participate in the
lessons. Based on the literature, the overall model of the SSll-Healthy Eating Intervention

Program was presented in Figure 7.
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Intervention principles

Self-efficacy

A. Mastery experiences
- Food knowledge
- Food skills
- Feedback of prior experience
B. Modelling
- Role model
- Demonstration
C. Persuasive techniques
- Involvement of parents
- Verbal support
- Enjoyment

Self-control

A. Self monitoring
- Goal setting
- Self-observation
- Self-recording
- Self-reinforcement/motivation
B. Dietary stimuli control
- Self-analyzing stimuli control
- Setting stimuli control
C. Peer discussion of self monitoring
and mutual support (sharing
experiences and learning form

each other)

Implementation intention
If-Then plan
“When...Where...What...then | will...”

I

Intervention components

Class
a,b

1

b,c

ab,c

a,b,c

ab,c

ab,c

6

Six weekly 90-minute classes

Topic

Food knowledge: food pyramid, calorie, alternative
low-calorie food, healthy snacks, reading labels

Self-monitoring on food

Food buying, storage, serving, and eating, with a
‘Supermarket Tour’

Food preparing: demonstration, cooking activity, with
the ‘Menu assignment’

Understanding food as an emotional coping
mechanism and providing alternative coping
strategies

Knowledge about obesity-related Type 2 diabetes

ZCIasses mainly focus on enhancing self-efficacy
. Classes mainly focus on enhancing self-control
Forming implementation intention is integrated
N.B The distinction between the two is sometimes difficult to make
as one impacts on the other.

FIGURE 7 The overall model of the SSlI-Healthy Eating Intervention Program
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From the overall model of the SSll-Healthy Eating Intervention Program displayed

above, a detail of the development process has been presented as follows.

Process 1: Concepts and techniques for behavior modification

The SSlI-Healthy Eating Intervention aimed at enhancing the psychosocial and
behavioral variables to help students develop healthy eating behavior, minimizing risk of
Type 2 diabetes. The healthy eating behavior would consist of: 1) eating fruit and
vegetables; 2) eating whole grain/cereal products; 3) avoiding fast foods, fatty foods, and
snacks, 4) avoiding sugary foods and sugar-sweetened drinks; and 5) eating a well-
balanced diet according to the 5 food groups. Instructors provided knowledge and skills
related to healthy eating behavior. However, the instructors were unable to be with a
student all the time, they need to be able to behave in their daily life and in a variety of
environments by themselves to achieve healthy eating behavior to minimize the risk of Type
2 diabetes and achieve reduction in their BMI.

Keeping in perspective the above mentioned rationale and appropriateness,
developing the individual‘s internal control was used as a behavioral modification technique
in this program. For developing internal control, the concepts of decreasing external
influences together with changing cognitive process were used (Prateep Chingnee.1997:
161). For decreasing external influences, self-control and implementation intention
technique were applied, whereas, self-efficacy from the Social Learning Theory was applied
to change the cognitive process.

The details of the concepts and techniques used for developing the Eat-SSli
program could be categorized into 2 types. First, it was the concept directly concerned with
the development of 4 dependent variables that were knowledge about obesity and Type 2
diabetes, healthy eating self-control, healthy eating self-efficacy and healthy eating
behavior. The second were the concepts indirectly concerned with the development of the

dependent variables of the program. These were as follows.

Concepts directly concerned with the development of the dependent variables
of the intervention program
1) Concept about obesity and Type2 diabetes. These activities included
lectures, question-answers sessions, presenting the case study, playing games and small

group discussion to enable students to recognize and understand the meaning, the linkage
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between obesity and Type 2 diabetes, risk factors, health outcomes, prevention and
importance of preventing Type 2.

The 1St Concept was used for modification of dependent variables in the
cognitive domain that was the knowledge about obesity and Type 2 diabetes.

2) Concept of self-efficacy building (Bandura. 1977, 1997; Allen. 2004). It
aimed at developing students’ perceived self-efficacy in terms of healthy eating behavior to
reduce risk of Type 2 diabetes. It was composed of the 3 following supportive sources:

2.1 Mastery experience, which helped students to gain direct experience
from skills training, related with healthy eating behavior, and then developing the belief in
their competence. The activities were composed of lectures, question-answers sessions,
playing games, rehearsal, role performing, individually and in groups, exercise practice,
small group discussion, thinking practice in the individual and group level as well as using
the previous experience of students to provide feedback.

2.2 Modeling was used through the activities composed of, firstly,
presentation of a successful role model to students such as showing the student who was
successful in losing weight each week by healthy eating self-control or the one who was
able to behave in accordance with the behavioral assignment. These methods could
convince students that if they really made attempts without feeling discouraged, they shall
eventually achieve it. Second, role model demonstrations for healthy food preparation
stimulated learning new behaviors or skills for students from the demonstrators. Third,
learning from peers as role models, which was reinforced when they behaved positively,
activated students to behave positively or curb their negative responses. Finally, parents
were also role models in healthy eating behavior.

2.3 Verbal persuasion involved both direct and indirect encouragement in
order to make students believe in their ability. The activities consisted of incorporating
family members into the intervention, suggestion, exhortation, providing verbal
encouragement on progress, phone reminding and talking during a week day.

The 2nd Concept was used for modification of the dependent variable in the
cognitive domain that was healthy eating self-efficacy.

3) Self-control technique (Kazdin. 2001) was used to develop healthy
eating self-control through antecedent control and self-presented consequence as the

follows:
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3.1 The antecedent control technique used in this intervention program was
stimulus control. For the behaviors that were under the control of stimuli, the activity used
was eliminating stimuli for unhealthy eating behavior which led to the risk of Type 2
diabetes such as storing unhealthy food out of sight, and buying only low calorie food and
healthy snacks. For the behaviors that are not controlled by particular stimuli, there were
activities building the specific stimulus over eating to develop healthy eating behavior in
order to reduce the risk of Type 2 diabetes such as eating only at a dinning table, offering
low calorie food for lunch and snacks, and keeping it in a noticeable place and so on.

3.2 Self-presented consequence which was divided into four stages was
designed as behavioral goal setting, self-observation and self-recording, assessment, and
self-reinforcement.

The 3rd Concept used for modification of the dependent variable in the
cognitive domain was healthy eating self-control and the dependent variable in behavior
domain was healthy eating behavior.

4) Concept of implementation intention (Gollwitzer. 1993) aimed at
increasing healthy eating behavior among students. The activity asked the student to plan
his/her eating behavior as precisely as possible in terms of what, when, and where to eat in
order to strengthen the relationship between cues and responses as well as the relationship
between intention to perform behavior and behavior; leading to immediacy, efficiency, less
effort, and autonomic nature of the intended behavior, which were the underlying
mechanisms of this concept.

The 4th Concept was used for modification of the dependent variable in the
behavior domain that was healthy eating behavior.

5) Concept of awareness. Awareness was a crucial contributor for
development of self-control (Sompoch Aeamsuphasit. 2006). To develop awareness, the
activities composed of providing feedback, self-weighing and self-recording in every week,
and recording the eating diary.

The 5th Concept was incorporated into the 6 classes of activity performing

process of the Eat-SSII Program.
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Concepts indirectly concerned with the development of the
dependent variables of the intervention program, but which were used for
driving the activity performing process

6) Concept of the group process (Department of Health. 2001) was
composed of 5 processes enlisted below:

6.1 Goal setting for learning

6.2 Activity or providing the learning experiences. These experiences
should be the initial experiences enabling students to clearly understand by themselves.
This occurred when the students took action or attempted to learn something by
themselves. The principle of this process was shown below;

- Students learned and performed activities by themselves. Those
activities would support the physical involvement, ego or emotional involvement, social
involvement and intellectual involvement in order to altogether develop every aspect of a
student’s knowledge.

- Students were divided into small groups for experiences,
exchanges in learning, team working or playing games. According to these activities,
students would develop working and living skill as well as good interpersonal relationships.

6.3 Analysis. This process was that students took part in experience
analysis, learning, and exchanging opinions about what they have experienced and felt
during group working. These activities led to the development of thinking and intelligence.
Also, the truth about what the students had learnt was evident as they discovered what they
intended to learn by themselves.

6.4 Summarization and concept application. After students clearly
understood the accurate concept, the instructor must provide students with the opportunity
to discuss so they can summarize what they have learned in order to give the students the
opportunities to think and apply these learnt concepts in different places such as home,
other public places, or other environments in addition to classroom, as well as to use those
concepts in solving the possible problems that might occur in the future.

6.5 Assessment. This process aimed at investigating whether the
activities done in the class met the specified objective. Assessment could help the instructor
to perceive the development of students, students’ understanding of the content, the
effectiveness of the learning method, the level of skills that need to be further developed,

and also assist the instructor to evaluate how well his/her activity succeeded. The
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assessment of group achievement; including the group’s work performance, solidarity, and
collaboration of group members, might be one of these processes. Another method for this
process was the assessment of individual's achievement such as asking students to
evaluate his/herself and each group member, and sharing advice and comments together
with other group members.

The 6th Concept was incorporated into the 6 classes of activity performing
process for the Eat-SSIl Program.

7) Concepts of using games in learning (Udtaporn Chindamanee. 2005).
Icebreaking game and games for enhancing the learning experience were the types of
games used in the program.

The 7th Concept was incorporated into the 6 classes of activity performing

process of the Eat-SSII Program.

Process 2: The development of activity framework

From the concepts and techniques which were used in modification of the
psychosocial and behavioral variables being the dependent variables of the Eat-SSll
program as mentioned above, the activity framework was developed as a guide for creating
activities in detail. The relationship between activities, variables to be modified, applied
concepts and techniques, and methods of performing the activities could be summarized as

shown in Table 7.
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TABLE 7 The relationship between activities, the dependent variables to be modified, the applied concepts/techniques and methods of

performing activities of program Eat-SSII.

Class Content/Activities Variables wanted to be modified Applied concepts/Techniques Methods of performing activities
1 Food knowledge: food pyramid, calorie, 1. Healthy eating self- efficacy 1.1 Mastery experience in healthy - lectures
alternative low-calorie food, healthy eating behavior - Question answer sessions
snack, label reading - Playing a games
- Rehearsal and real performing
- Small group discussion
- Thinking practice at both individual and group
level
- providing feedback
1.2 Verbal persuasion - Exhortation
- Suggestions
2 Self-monitoring on food 1. Healthy eating self-control Self-presented consequence - Practicing 4 steps of self-monitoring in

2. Healthy eating behavior

classroom.
- Assignment of self-monitoring in eating
behavior as previously practiced

- Internal reinforcement

Implementation intention

- Assignment of planning one’s eating behavior

3. Healthy eating self- efficacy

Mastery experience in healthy

eating behavior

- Evaluation of self-monitoring assignment and

providing feedback
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Class Content/Activities

Variables to be modified

Applied concepts/Techniques

Methods of performing activities

3 Food buying, storage, serving, and

eating, with the ‘Supermarket Tour

1. Healthy eating self-control

2. Healthy eating behavior

Stimulus control

- Eliminating stimuli for unhealthy eating behavior
- Building the specific stimulus exerting over

healthy eating behavior

Self-presented consequence

- Assignment of self-monitoring in eating behavior

- Internal reinforcement

Implementation intention

- Assignment of planning one’s eating behavior

3. Healthy eating self — efficacy

3.1 Mastery experience in healthy

eating behavior

- Rehearsal and real performing in food
purchasing
- Work assignment and small group discussion

- Providing feedback

3.2 Verbal persuasion

- Suggestion

- Providing encouragement of progress

4 Food preparing: demonstration,
cooking activity, with the ‘Menu

assignment’

1. Healthy eating self — efficacy

1.1 Mastery experience in healthy

eating behavior

- Rehearsal and cooking activity.
- Menu assignment

- Providing feedback

1.2 Modeling

- Role model demonstration for food preparation
- Peer role model
- Asking parents as role model in healthy eating

behavior

1.3 Verbal persuasion

- Involvement of family members.
- Suggestion

- Providing encouragement of progress
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TABLE 7 (Cont.)

Class Content/Activities Variables to be modified Applied concepts/Techniques Methods of performing activities
4 2. Healthy eating self-control Self-presented consequence - Assignment of self-monitoring in eating behavior
(Cont’) 3. Healthy eating behavior - Internal reinforcement
Implementation intention - Assignment of planning one’s eating behavior
5 Understanding food as an emotional 1. Healthy eating self-control Facing with problem and coping - Suggestion
coping mechanism and providing 2. Healthy eating self — efficacy skills. - Small Group Discussion
alternative coping strategies - Skill Practice

- Providing feedback

3. Healthy eating behavior Self-presented consequence - Assignment of self-monitoring in eating behavior

- Internal reinforcement

Implementation intention - Assignment of planning one’s eating behavior
6 Knowledge about obesity- 1. Knowledge about obesity-related Concept about obesity-related - lecturing
Type 2 diabetes Type 2 diabetes - Questioning

related Type 2 diabetes
- Playing the games

- Small group discussion

2. Healthy self — efficacy 2.1 Mastery experience in healthy - Providing feedback

eating behavior

2.2 Verbal persuasion - Suggestion

- Providing encouragement of progress

3. Healthy eating self-control Self-presented consequence - Assignment of self-monitoring in eating behavior

4. Healthy eating behavior - Internal reinforcement

Implementation intention - Assignment of planning one’s eating behavior
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Process 3: Activity development
With regards to the activity framework, the details of each class were developed,

which were presented below.

Class 1: Food knowledge: food pyramid, calorie, alternative low-calorie food, healthy snack,
label reading

1. Facilitator asks the participants to return the eating diary. The returned diary
allows the participants to get one point which they can collect and exchange for a reward at
the end of the intervention. Their eating diaries are then examined and any problems and
ways of overcoming them are discussed.

2. The participants are weighed, given a weight graph, taught how to plot their
weight, and asked to plot their weight on their own weight graph. The desired weight and
weight loss goal of each participant is set.

3. Basic information is provided on the food pyramid, the importance of well-
balanced diet according to the food pyramid, what food calories are, how to calculate food
calories and how to read food labels. As suggested by the literature, food restriction is not
recommended for altering eating behavior. Instead it is more effective for the long term to
encourage the replacement of unhealthy food with healthy alternatives. Thus, information
about alternative low-calorie foods and healthy snacks is also given to the participants. This
provides guidance for the participants on what to eat instead of their usual food to decrease
their caloric intake.

4. Learning exercises on the information previously given are then conducted using
games, group discussions and group work. The participants are divided into groups. Each
group is assigned different foods which have different calorific values. The groups are
asked which one of the assigned foods are low calorie, how many calories do the foods
have, and what nutrients in the foods according to food pyramid. Answers are then given
and discussed. The winning group is rewarded.

5. The participants are asked to self-analyze their dietary stimuli in order to explore
whether their unhealthy eating behaviors are under the control of any stimuli. For example,
the participants are asked to identify events that control his/her snack eating. If it is likely
that their snack eating are under the control of many stimuli such as watching TV, talking
with friends on telephone, and being alone, facilitator will be helping them to eliminate the

control that these stimuli exert over snack eating. On the other hand, if snack eating is not
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controlled by particular stimuli, the facilitator will be helping the participants to perform
healthy eating behavior under a new set of stimuli, to develop stimulus control, such as
offering them low-calorie and healthy snacks instead of sweet or high-calorie snacks daily.
6. The facilitator concludes the lesson and any question are answered. The
participants and their parents are encouraged to express their opinions and share their
experiences. Finally, the participants are given new forms for their eating diary, and asked

to return them at the beginning of the next lesson.

Class 2: Self-monitoring on food

1. The participants are weighed and assigned to plot their weight on their own
weight graph. They are also rewarded if they meet their weekly weight goal. However, they
are told that the rewards will not be food.

2. The facilitator asks the participants to return their eating diary. The returned
diary allows the participants to get another point which they can collect and exchange for a
reward at the end of the intervention.

3. The eating diaries are then reviewed. Progress and difficulties in eating low-
calorie foods and healthy snacks which is the previous week’s assignment are evaluated
and discussed. Feedback of prior experience and verbal support are also given.

4. The participants are instructed how to control and plan their eating behavior in
order to achieve their weight loss goal. The principles, importance, and processes of self-
monitoring and implementation intention are then presented. Briefly, the participants are
instructed about the following;

4.1 How to form implementation intention to eat three food categories (fruit
and vegetable; fast foods, fatty foods and snacks; sugary foods and sweetened drinks)
during the next week. For example regarding fruit, ‘during the next week, I plan to
eat...(please, write down what type and amount of fruit you plan to eat; e.g. one apple, two
tangerines, or a bowl of strawberries, etc.) at... (write down the time; e.g. before breakfast,
during breakfast, between breakfast and lunch, during lunch, between lunch and dinner,
during dinner, after dinner, or other time) in/at...(describe the situation/place where you plan
to eat this fruit; e.g. at the table where you eat, in or around the house, while going from
destination A to B, in a worksite restaurant or cafeteria, at the workplace, in front of

television, or other place).”
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4.2 How to observe their eating behaviors (noticing what, when, and where
they are planning to eat and what they actually do),
4.3 How to record the observed behaviors,
4.4 How to assess/compare the observed behaviors with their
plans/behavioral goal,
4.5 How to reinforce and reward themselves if they meet their weekly goal.
Participants are instructed to assess whether they have met their weekly goal and to record
this by ticking the appropriate statement in their diary. The statements provide different
levels of positive feedback depending on how successful they have been in the attainment
of their eating behavioral goal, for example, if they have eaten fruit as planned everyday.
For example participants who have met their goals receive the message, "l have done very
well this week and shown that | can control what | eat. | hope to continue this next week."
For participants who have not been successful or only partially successful, the statements
reflect this but provide them with encouragement for the following week.
5. Exercises on self-monitoring and a self-monitoring form are given to ensure
understanding. Any questions are answered.
6. The participants are assigned to plan and self-monitor their eating behaviors for
the coming week using the processes they have been instructed in.
7. The facilitator concludes the lesson and any question are answered. Finally, the
participants are given new forms for their eating diary, and asked to return it at the

beginning of the next lesson.

Class 3: Food buying, storage, serving, and eating, with the ‘Supermarket Tour’

1. The participants are weighed and assigned to plot their weight on their own
weight graph. They are also rewarded if they meet their weekly weight goal.

2. Facilitator asks the participants to return the eating diary. The returned diary
allows the participants to get another point which they can collect and exchange for a
reward at the end of the intervention.

3. The eating diaries are then reviewed. Progress and difficulties in self-monitoring
which is the previous week’s assignment are evaluated and discussed. Feedback of prior
experience and verbal support are also given.

4. The participants then are told about food buying, storage, serving, and eating as

presented below.
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4.1 Food buying. The literature suggested that if there are no high-caloric
foods in the house, people cannot eat them. Thus, the suggestion is made to participants’
parents to alter their food buying habits by buying only low-caloric foods and healthy
snacks, preparing a food list before shopping, going out to shop when full instead of when
hungry, and not buying extra quantities of food as recommended in the literature.

4.2 Food storage. The participants’ parents are told to assess their current
food storage practices and try to store their food so that it can not be easily seen or
reached by their children, particularly high calorie or 'unhealthy' food given as occasional
treats.

4.3 Food serving and eating. The participants’ parents are instructed to
serve smaller portions of food, place their food on smaller dishes, put small quantities of
food on each spoonful, eat slowly, stop eating when feel full, and not eat while they are
watching TV as recommended in the literature.

5. Exercise on food buying by the ‘Supermarket Tour’. The participants are divided
into groups, given the same amount of money, and assigned to buy low-caloric foods and
healthy snacks within the limited time. Foods bought are assessed and discussed.

6. The participants are then assigned to increase or maintain their level of eating
behavioral goal and self-monitor their eating behaviors for the coming week using the
processes they have been instructed in.

7. The facilitator concludes the lesson and any question are answered. Finally, the
participants are given new forms for their eating diary for recording, and asked to return it at

the beginning of the next lesson.

Class 4: Food preparing: demonstration, cooking activity, with the ‘Menu assignment’

1. The participants are weighed and assigned to plot their weight on their own
weight graph. They are also rewarded if they meet their weekly weight goal.

2. The facilitator asks the participants to return their eating diary. The returned
diary allows the participants to get another point which they can collect and exchange for a
reward at the end of the intervention.

3. The eating diaries are then reviewed. Progress and difficulties in the previous
week’s assignment are evaluated and discussed. Feedback of prior experience and verbal

support are also given.
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4. The participants are still assigned to increase or maintain the level of eating
behavioral goal and self-monitor their eating behaviors for the coming week.

5. The participants and their parents are instructed to plan and cook a menu that
includes low-caloric raw materials. A role model demonstrates how to prepare the food and
the participants then follow step by step. A booklet containing other low-caloric menus and
instruction are given and the participants then are asked to choose their favorite menu to
prepare at home. The selected menu that was cooked will be shared with the group as well
as their experience of preparing the food. In this way they will learn from each other.

6. The facilitator concludes the lesson and any question are answered. Finally, the
participants are given new forms for their eating diary, and asked to return it at the

beginning of the next lesson.

Class 5: Understanding food as an emotional coping mechanism and providing alternative
coping strategies

1. The participants are weighed and assigned to plot their weight on their own
weight graph. They are also rewarded if they meet their weekly weight goal.

2. The facilitator asks the participants to return the eating diary. The returned diary
allows the participants to get another point which they can collect and exchange for a
reward at the end of the intervention.

3. The eating diaries are then reviewed. Progress and difficulties in the food self-
monitoring are evaluated and discussed. Feedback of prior experience and verbal support
are also given.

4. The ‘Menu assignment’ of each participant from the previous week is presented.
Group discussion, experience exchange, and feedback from a dietician are then
implemented.

5. The issue of emotional eating as a coping strategy is then presented. The
participants are asked what they usually do when they are anxious, depressed, lonely,
angry, bored, and tired. The answers given are discussed. The participants’ eating diaries
are also reviewed to explore the situations or feelings they typically report before eating to
see if any patterns are evident.

6. A number of alternatives for handling those feelings which may lead to eating

are given, for example, planning some activities to do, developing long-term hobbies to
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handle boredom, and exercise as a distraction when upset as recommended in the
literature.

7. The lessons presented from class 1-4 are reviewed.

8. The participants are still assigned to increase or maintain their level of eating
behavioral goal and to self-monitor their eating behaviors for the coming week.

9. The facilitator concludes the lesson and any question are answered. Finally, the
participants are given new forms for their eating diary, and asked to return them at the

beginning of the next lesson.

Class 6: Knowledge about obesity and its related complication (Type 2 diabetes)

1. The participants are weighed and assigned to plot their weight on their own
weight graph. They are also rewarded if they meet their weekly weight goal.

2. Facilitator asks the participants to return the eating diary. The returned diary
allows the participants to get a reward.

3. The eating diaries are then reviewed. Progress and difficulties in the food self-
monitoring, preparing and eating healthy menus are evaluated and discussed. Feedback of
prior experience and verbal support are also given.

4. The participants are given information about risk factors, symptoms, prevention
and treatment, health consequences of obesity and Type 2 diabetes, and the importance of
healthy eating to prevent diseases using audiovisual presentation and role play/story telling.

5. The facilitator summarizes the information presented.

6. The BMI-for-age chart is given to the participant. Then, the participants are
taught what BMI is, how important BMI is, how to calculate BMI, and how to interpret their
BMI from the BMI-for-age chart. This is deliberately placed at the end of the intervention
when hopefully the participants will have lost some weight and their BMI will be closer to
the normal range.

7. A learning exercise on BMI calculating and game play focusing on what they
have learnt about obesity and Type 2 diabetes.

8. The participants are asked to maintain their food self-monitor, eating and
preparing low-calorie foods. Finally, they are given new forms for their eating diary, and
asked to return it at the next meeting.

9. Facilitator concludes the SSll-Healthy Eating intervention and any questions are

answered. Frank discussion from the participants and their parents is welcome.
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Process 4: Transformation of activity classes into lesson plan

Each class of activities in the SSll-Healthy Eating Intervention was then transformed
into the lesson plan format; which was consisted of activity, objective, activity procedure,
time, instruction media/equipment, target aimed to develop, and assessment. An example of

lesson plan for the Class 1 was shown in Table 8.
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Media/Equipment/ Target aimed to
Activity Activity objective Procedure Time Assessment
Instructor develop
1) Relation building 1) To build intimacy 1) Instructor self-introduces and his/her working 15 min. - - 1) 100% of members participate in the
activity...Know me, between members and team activity
know you, know us. instructor 2) Ask members to tell his/her own nick name by 2) By random asking, the randomized

2) To build amiable
situation among

members in group.

holding hand in circle shape. After that Instructor
assigns one of them to start self- introduction and
then ask all members to applause according to
pattern 12312312121 simultaneously. Then, ask
the beginner to applause 2 times and following
with telling his/her nick name i.e. 12312312121
pub pub Win

3) After all members applause according to above
pattern, ask members on the left hand side (or
even right hand side) to applause 2 times and
then following with telling his/her nick name

4) Do like this until covering all names

5) ) Instructor ask members to draw a conclusion
together about what they has learned from this
activity (Example of opinion which instructor raise
up form summary of students i.e. member can
make friends including instructor in order to build
intimacy and amiable situation and prepare for

next activity)

members can remember name of another
members accurately at least 3 members
3) By making observation, 100% of
members are enjoyable and share good

relation
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Activity Activity objective

Procedure Time

Media/Equipment/ Target aimed to
Assessment

Instructor develop

2) Walk rally on 1) To inform students
basic knowledge about the objectives of

about nutrition activity.

1) Instructor presents the objective of activity that we will 5 min.
learn about nutrition in order to enable student to make
healthy food choice which thereby help in minimizing risk
of type 2 diabetes. The activity is composed of 4 stations
as below;

- The five groups food

- Calculating food calorie

- Nutrition flag/food pyramid and alternative foods

- food label reading
The students are also informed that there will be an
assistant instructor in each station. Then, all students are
divided into 4 groups and are asked to name his/her
group.
2) Instructor carries on explaining that there will be 5
minutes for each station and when time is up, music will
be played. After that, students in each group walk to the
next station by holding waist of in front of person in

alignment.

- - 1) Instructor have informed
students about the objective

of this activity

2.1 The five group 1) To make student to
food station understand /review the five
group food and well-

balanced diet.

1) Instructor of the station asks what the name of this 15 min.

group is. Ask all students to speak up loudly for 3 times

simultaneously

1) Academic poster  Create the mastery 1) Students accurately

of five groups food experience in healthy complete the assigned sheet

2) assigned sheet food choice of the five group food
of the five group 2) All students participate in
food doing in all processes of

activity
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Activity

Objective

Procedure Time

Media/Equipment/

Instructor

Target aimed to

develop

Assessment

2.1 The five
group food station

(Continue)

2.2 Calculating

food calorie

2) To enable students to
Analyze what nutrient in
the food menu according

to the five group food

2) Ask student to review knowledge about essential
nutrition of the five group food by requesting all students
to brainstorm and fill information in the assigned sheet of
the five group food. Then, ask students to join hand in
presenting and explaining their assignment

3) Instructor provide feedback on the result of assigned
work and briefly summarize knowledge about the five

group food one more time

1) To enable students to
obtain skill in calculating
food calorie from daily

food

1) Instructor of the station asks what the name of this 15 min.

group is. Ask all students to speak up loudly for 3 times
simultaneously

2) Instructor distributes table of food calorie containing
calorie of each types of food, fruits, beverage, snack and
dessert to students in group, and then explains the
meaning of word "Calories” or “Kilocalories”.

3) Instructor provides basic information to students that
1,600 Kilocalories per day is required as standard calorie
for schoolchildren. However, for schoolchildren who are
overweight or obese, the amount of 1,200 Kilocalories
per day is considered to be sufficient. After that,
assignment on calculating food calorie is provided to

students

1) Assigned sheet of
Calculating food
calorie

2) Table of food

calorie

1) Create the mastery
experience in healthy

food choice

2) Encourage

and exhort students to

eat healthily

1) All members in group
take part in doing group
activity in all processes.

2) All students can calculate
food calorie from the
assigned food accurately

3) Instructor has encouraged
and exhorted students to eat

healthily
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Activity

Objective

Procedure Time

Media/Equipment/ Target aimed to

Instructor develop

Assessment

2.3 Nutrition
flag/food pyramid
and alternative

foods

4) Instructor provides feedback on assigned sheet
about calculating food calorie and asks students to
control calorie gained from food consumption. Also,
instructor encourages students that all of them can do

as the one can do well today.

1) To enable student

to understand proportion
and quality of food that
should eat in 1 day
according to nutrition flag
2) To make student
understand about
alternative foods

3) ) To enable student to
develop skills in choosing

alternative healthy foods.

1) Instructor of the station asks what the name of this
group is. Ask all students to speak up loudly for 3
times simultaneously

2) Instructor distributes the nutrition flag

Jigsaw picture in group to join hand in completing.
After complement, ask them to share ideas and find
out the meaning toward their Jigsaw picture.

3) Instructor provides feedback on the meaning of
Jigsaw picture which students share ideas and
summarizes again by using poster as a tool (Sample of
summary i.e. the nutrition flag is in upside-down
triangle shape referring to group of food which should
consume in 1 day from the most to least. At the top of
flag refers to group of food which emphasizes on
eating at the most.

..( To be continue)

15 min.

1) Jigsaw picture Create the mastery

of nutrition flag experience in healthy
2) The nutrition flag food choice
poster size.

3) The variety types

of color picture/

/food model

1) Students in group can make
nutrition flag jigsaw correctly.
2) All group members take part
in sharing ideas about meaning
of picture toward nutrition flag.
3) All group members take part
in doing activity about grouping
alternative foods.

4) All groups of students can
group color picture/food model

correctly.
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Activity

Objective

Procedure Time

Media/Equipment/

Instructor

Target aimed to

develop

Assessment

2.4 Food label

reading station

and decreasing gradually until bottom edge of

flag refers to group of food that which emphasizes on
eating at the least. Human’s body needs each group of
food in different quantity. The nutrition flag will be
guideline in telling us about the proportion of each group
of food which we should eat daily.)

4) Instructor shows the students the color picture/ food
model of each group which illustrates on the nutrition flag
and then asks them to brainstorm each other to group
the color picture/ food model i.e. rice, noodle, noodle with
curry. They should be grouped together and so on.

5) Instructor provides feedback about alternative foods
which students join hand in grouping and summarizes
knowledge about the nutrition flag and alternative foods

briefly again.

1) To enable members to
understand nutritious
information which is
identified on packaging of
dessert and box of each

beverage.

1) Instructor of the station asks what the name of this 15 min.

group is. Ask all students to speak up loudly for 3 times
simultaneously.

2) Instructor distributes samples of food, dessert and
beverages to students in group.

..( To be continue)

Samples of food,

dessert and drinks

Create the
mastery
experience in
healthy

food choice

1) Students in group choose
food and snack which contain
low energy, good for body, low
sugar and salt.

2) All group members participate
in brainstorming and choosing

food.
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Activity

Objective

Procedure Time

Media/Equipment/

Instructor

Target aimed to

develop

Assessment

2) To enable members to
choose to eat

food, dessert or even
snack which contain

low energy through
reading nutritious

information.

3) Instructor asks students which types of food, dessert and
beverage they choose to eat and why they choose those
things.

4) Ask members to brainstorm, discuss and present food,
dessert and beverage which are chosen by group to instructor
at station.

5) After finishing the presentation, instructor provides feedback
about choosing food as the following:

- How much do energy you gain from food, dessert and
beverages?

- How do you know that how much energy you have gained
from food, desert and beverage?

- What is the main nutrition in each type of food? Is it essential
to your body?

- Are there sugar, salt and oil in each type of food, desert and
beverage? How much?

6) Ask members to summarize principle in choosing food,
dessert and beverages according to nutritious way and help to
minimize risk of Type 2 diabetes. How to read nutrition label
and information which should read by instructors help in

fulfilling into insufficient issues.

3) Students in each group take
part in summarizing principle in
food and snack consumption
including to how to read

nutrition label.
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Activity

Objective

Procedure Time

Media/Equipment/

Instructor

Target Assessment

3. Make a
conclusion about

activity

1) To enable students to
get the mapping concept
regarding to what they
have learnt form these

activities.

1) Instructor summarizes all activities at 4 stations as the 10 min.

following;

- The five group food station

- Calculating food calorie station

- Nutrition Flag and alternative foods station

- food label reading station
Enable students to learn about nutrition principles and also
enable them to choose to eat food that help in minimizing the
risk of Type 2 diabetes accurately. Moreover, ask students to
adopt what they have learnt from the activities to apply with

their daily life.

- 1) Instructor summarizes the
mapping concept of activities

to students.
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2. The SSlI-Physical Activity Intervention Program

Overall model

This intervention was created using self-efficacy, self-control, and implementation
intention principles, and informed by a review of the literature. The intervention was then
scrutinized by experts. Formative research on the intervention was also conducted with
students from the same population. Overall, the major focus of the intervention was the
development of self-efficacy and self-control related to physical activity, and thereby to
enhance physical activity. The intervention consists of six weekly, 90-minute activity lessons
in exercise and physical activity skills and knowledge. The lessons incorporated traditional
learning styles (lecture) and practical experiences, and use interactive and cooperative
learning techniques such as games. Parents were invited to participate in the lessons and
encouraged to collaborate with their children at home to increase the child's physical
activity. Class materials were sent to the parents if they cannot participate in the lessons.
Based on the literature, the overall model of the SSII-Physical Activity Intervention Program

was presented in Figure 8.
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Intervention principles

Self-efficacy

A. Mastery experie

- Exercise knowledge

- Exercise skills

- Feedback of prior

experience
B. Modelling
- Role model

- Demonstration

C. Persuasive tech

- Involvement of parents
- Verbal support

- Enjoyment

nces

niques

Self-control

A.

Self monitoring

- Goal setting

- Self-observation

- Self-recording

- Self-reinforcement/motivation
Physical activity stimuli control

- Self-analyzing stimuli control

- Setting stimuli control

Peer discussion of self monitoring
and mutual support (sharing
experiences and learning form each
other)

Implementation intention
If-Then plan
“When...Where...What...then | will...”

\

Intervention components

Six weekly 90-minute classes
Class Topic
ab . .
1 Exercise knowledge: type, importance, energy
expenditure
b.
27° Self-monitoring on physical activity
ab,c . .
3 Exercise demonstration
b, . . .
47° Planning to increase energy expenditure
b.c : o : o
5 Physical activity as a lifestyle-based activity
b, .
6" Class review

° Classes mainly focus on enhancing self-efficacy
. Classes mainly focus on enhancing self-control
Forming implementation intention is integrated
N.B The distinction between the two is sometimes difficult to make
as one impacts on the other.

FIGURE 8 The overall model of the SSII-Physical Activity Intervention Program
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From the overall model of the SSII-Physical Activity Intervention Program displayed
above, details of the development process have been presented as follows.

Regarding Process 1: concepts and techniques for behavior modification and
Process 2: the development of activity framework, as they were similar to the SSll-Healthy
Eating Intervention which was previously described in detail, they were not presented here
for the SSlI-Physical Activity Intervention Program. However, the details in Thai were

showed in Appendix B.

Process 3: Activity development

Details of activity in each class were presented below.

Class 1: Physical activity knowledge: type, importance, energy expenditure

1. The participants are weighed, given a weight graph, taught how to plot their
weight, and asked to plot their weight on their own weight graph. The desired weight and
weight loss goal of each participant is set.

2. The participants are given the activity diary, taught how to record, and asked to
record daily for the coming week. They are also informed that returning the diary allows
them to get one point which they can collect and exchange for a reward at the end of the
intervention.

3. Basic information is provided on what physical activity is, types and the
importance of physical activity, what energy expenditure is, and how to calculate energy
expenditure for each activity. A booklet containing information about daily activity and the
energy expenditure of each activity is given to the participants. This provides guidance for
the participants on what to do to increase their energy expenditure.

4. Learning exercises on knowledge previously given to them are then conducted
using games, group discussion and group work. The participants are divided into groups
who will compete against each other. Each group is assigned different types of activities.
The groups are asked which one of the assigned activities have high energy expenditure,
and how many calories does the activity expend, and what the type of activity is according
to information they have learnt. Answers are then given and discussed. The winning group
is rewarded.

5. The participants are asked to self-analyze their physical activity stimuli in order

to explore whether their behaviors are under the control of any stimuli. If it is likely that their
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behaviors are under the control of particular stimuli, the facilitator will help them to eliminate
the control that these stimuli exert over their behavior. On the other hand, if behaviors are
not controlled by particular stimuli, the facilitator will help the participants to perform
physical activity under a new set of stimuli, to develop stimulus control, such as offering
them exercise equipment or encouraging them to be more physically active everyday to
increase their energy expenditure, for example, playing outside after school rather than
watching TV.

6. The facilitator concludes the lesson and any questions are answered. The
participants and their parents are encouraged to express their opinions and share their
experiences. Finally, the participants are given new forms for their physical activity diary,

and asked to return them at the beginning of the next lesson.

Class 2: Self-monitoring on physical activity

1. The participants are weighed and assigned to plot their weight on their own
weight graph. They are also rewarded if they meet their weekly weight goal.

2. The facilitator asks the participants to return their physical activity diary. The
returned diary allows the participants to get another point which they can collect and
exchange for a reward at the end of the intervention.

3. The physical activity diaries are then reviewed. Progress and difficulties in being
more physically active are evaluated and discussed. Feedback of prior experience and
verbal support are also given.

4. The participants are instructed how to control and plan their physical activity in
order to achieve their weight loss goal. The principles, importance, and processes of self-
monitoring and implementation intention are then presented. Briefly, the participants are
instructed about the following;

4.1 How to plan to be physically active (or to reduce physical inactivity). For
example, during the next week I plan to exercise...times per week, for ...minutes per session.
I plan to exercise between...and...hours. | plan to do such exercises as...(please write down
what exercises you plan to do), at...(write down where; e.g. in which gym, at home, etc.).

4.2 How to observe their physical activity (noticing what, where, and when
they are planning to do and what they actually do),

4.3 How to record their actual physical activity,
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4.4 How to assess/compare their actual behaviors with their plans or
behavioral goals,
4.5 How to reinforce/reward themselves if they meet their weekly goal.
Participants are instructed to assess whether they have met their weekly
goal and to record this by ticking the appropriate statement in their diary. The statements
provide different levels of positive feedback depending on how successful they have been
in the attainment of their physical activity goals, for example, they can exercise at playing
badminton 3 times per week, for 30 minutes per session, between 5.00-5.30 pm, at home as
planned. Participants who have met their goals receive the message, "l have done very well
this week and shown that | can control what | do. | hope to continue this next week." For
participants who have not been successful or only partially successful, the statements
reflect this but provide them with encouragement for the following week.
5. Learning exercises on self-monitoring and self-monitoring forms are given to
ensure understanding. Any questions are answered.
6. The participants are assigned to plan and self-monitor their physical activity for
the coming week using the processes they have been instructed in.
7. The facilitator concludes the lesson and any question are answered. Finally, the
participants are given new forms for their physical activity diary, and asked to return them at

the beginning of the next lesson.

Class 3: Exercise demonstration

1. The participants are weighed and assigned to plot their weight on their own
weight graph. They are also rewarded if they meet their weekly weight goal.

2. Facilitator asks the participants to return the physical activity diary. The returned
diary allows the participants to get another point which they can collect and exchange for a
reward at the end of the intervention.

3. The physical activity diaries are then reviewed. Progress and difficulties in the
previous week’s assignment are evaluated and discussed. Feedback of prior experience
and verbal support are also given.

4. The participants are still assigned to increase or maintain their level of physical
activity goal and self-monitor their physical activity for the coming week using four

processes they have been instructed in.
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5. The participants are taught exercise skills, which are age appropriate and fun.
Exercise equipment such as balls or weights, if necessary, can be lent to the participants. A
role model demonstrates how to warm up, exercise, and cool down after exercise, and the
participants then follow step by step. An exercise manual containing the instruction and
pictures are given to the participants and they are encouraged to exercise with their parents
daily at least 30 minutes.

6. The facilitator concludes the lesson and any questions are answered. Finally,
the participants are given new forms for their physical activity diary, and asked to return

them at the beginning of the next lesson.

Class 4: Family’s planning to increase energy expenditure

1. The participants are weighed and assigned to plot their weight on their own
weight graph. They are also rewarded if they meet their weekly weight goal.

2. Class exercises for 30 minutes led by a member of the group, supported by the
sports scientist.

3. The facilitator asks the participants to return their physical activity diary. The
returned diary allows the participants to get another point which they can collect and
exchange for a reward at the end of the intervention.

4. The physical activity diaries are then reviewed. Progress and difficulties in the
previous week’s assignment, self-monitoring and daily exercise, are evaluated and
discussed. Feedback on prior experience and verbal support are also given.

5. The participants are still assigned to increase or maintain their level of physical
activity goal and self-monitor their physical activity for the coming week.

6. The importance of parents in relation to obesity prevention is suggested by the
literature (Craighead et al. 1976; Epstein, Paluch, Roemmich, & Beecher. 2007). Thus, the
parents are asked to help and plan activities for their children to increase physical activity
and energy expenditure, for example, assign housework or other duties in the children’s
free time, arrange the exercise so that it becomes part of the family’s daily program, and
create a supportive home environment for promoting physical activity.

7. The participants are encouraged to exercise daily at least 30 minutes.

8. The facilitator concludes the lesson and any question are answered. Finally, the
participants are given new forms for their physical activity diary, and asked to return them at

the beginning of the next lesson.
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Class 5: Physical activity as a lifestyle-based activity

1. The participants are weighed and assigned to plot their weight on their own
weight graph. They are also rewarded if they meet their weekly weight goal.

2. Class exercises for 30 minutes by a member of the group, supported by the
sports scientist.

3. The facilitator asks the participants to return their physical activity diary. The
returned diary allows the participants to get another point which they can collect and
exchange for a reward at the end of the intervention.

4. The physical activity diaries are then reviewed. Progress and difficulties in the
previous week’s assignment are evaluated and discussed. Feedback of prior experience
and verbal support are also given.

5. The participants are still assigned to increase or maintain their level of physical
activity goal and self-monitor their physical activity for the coming week.

6. The participants are encouraged to exercise daily at least 30 minutes.

7. As permanent alteration in physical activity is a goal for this intervention, the
participants are suggested to focus on encouraging lifestyle-based activity rather than
structured sports only. Physical activity diaries of the participants are reviewed to explore
their lifestyle and situation. The physical activities that fit into one’s lifestyle and situation
are then recommended by the sport scientist.

8. The facilitator concludes the lesson and any question are answered. Finally, the
participants are given new forms for their physical activity diary, and asked to return them at

the beginning of the next lesson.

Class 6: Class review

1. The participants are weighed and assigned to plot their weight on their own
weight graph. They are also rewarded if they meet their weekly weight goal.

2. Class exercise for 30 minutes by a member of the group, supported by the
sports scientist.

3. An innovative style of exercise that is fun and age appropriate will be presented
by a sports scientist.

4. The facilitator asks the participants to return their physical activity diary. The

returned diary allows the participants to get a reward.
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5. The physical activity diaries are then reviewed. Progress and difficulties in the
previous week’s assignment are evaluated and discussed. Feedback on prior experience
and verbal support are also given.

6. The information given in classes 1-5 is reviewed.

7. The participants are asked to maintain their activity self-monitoring, exercise at
least 30 minutes daily. Finally, they are given new forms for their physical activity diary, and
asked to return them at the next meeting.

8. The facilitator concludes the SSllI-Physical Activity Intervention and any
questions are answered. Frank discussion from the participants and their parents is
welcome.

Example of activity class, as the form of lesson plan in Thai, was shown in

Appendix B.

Study procedure
Preparation stage

1. Develop study instruments.

2. Send letters to the sample schools, Sawadeewittaya School and
Watditsahongsaram School, from the Faculty of Graduate study, Srinakharinwirot University
asking for permission to undertake the study. Then, contact a teacher who is a cooperator
or research assistant in each school to inform them about the objectives and procedure of
the study.

3. Ask for ethical approval of the study from the Behavioral Science Research

Institute Ethics Committee, Srinakharinwirot University.

Screening of participation stage

The screening stage consisted of 3 sections as presented below.

Section one: recruit and contact. Research assistant in each school recruited
students who have a BMI-for-age = 85th percentile. The students’ families were contacted
by telephone/letter and information packets were also sent to them telling them about the
study and asking for their participation in one of the sessions that provide them with further
information about the study. They were informed that no decision about participation in the
study was made until attendance at this session. This was to ensure that all participants

were clearly informed about the study.
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Section two: information giving session. Interested participants were invited to an
information giving session which provided a physical examination including blood pressure,
physical fitness, and body flexion. Students participating in the session were also
interviewed to provide background information on healthy eating behavior and physical
activity in the past week, and demographic data of the students and their parents. Details
about the importance of the interventions for their health were discussed. The participants
were told that the purpose of the interventions was to help them to change eating habits
and physical activity and thereby to loose/control weight and prevent them from further
chronic diseases such as Type 2 diabetes, hyperlipidemia, and high blood pressure. They
were also informed that the interventions would continue for four months, with 12 weekly 90
minute classes. Finally, any questions regarding the study were answered.

Section three: recruiting final participants and obtaining their consent. The
participations who met the inclusion criteria were invited into the study. Consent forms were
sent to parents for completion to indicate their agreement/commitment for their child to
participate in the intervention programs. Parents were also encouraged to participate but
this was informal and they were not part of the research program.

The current socio-economic status, BMI, and sex of the consenting participants

were compared to ensure that both groups were match-paired and comparable.

Baseline stage

Baseline stage lasts a week before the start of the first intervention. At the
beginning of the baseline, the participants were taught how to complete their eating diary
and physical activity diary for continued monitoring of their eating behavior and physical
activity. They were also asked to record the diaries for a week and return to the researcher
at the beginning of the first intervention. The diary forms were then provided for future
recording. To measure psychosocial variables and behaviors, the participants were asked to
complete the self-report questionnaires on healthy eating self-efficacy, physical activity self-
efficacy, healthy eating self-control, physical activity self-control, knowledge on obesity and
Type 2 diabetes, affective beliefs and readiness to change, healthy eating behavior, and
physical activity, and return to the researcher when they finish. Any inquiries about the
questionnaires were responded to by trained research assistants. For anthropometric

variables, weights and heights were measured for calculating BMIs.
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Intervention procedure
The participants were randomized by school to School A or School B, which had the

interventions implemented in a different order as the procedure presented below.

Procedure for School A

1. Implementation of the SSlI-Healthy Eating Intervention Program

Week Topic

1 Food knowledge: food pyramid, calorie, alternative low-calorie food,

healthy snack, label reading

2 Self-monitoring on food

3 Food buying, storage, serving, and eating, with the ‘Supermarket Tour’

4 Food preparing: demonstration, cooking activity, with the ‘Menu
assignment’

5 Understanding food as an emotional coping mechanism and providing

alternative coping strategies

6 Knowledge about obesity-related Type 2 diabetes

2. End point measures of the SSlI-Healthy Eating Intervention Program

Assessments were conducted within a week after the 6th class of the Healthy
Eating Intervention Program. The participants were asked to complete the self-report
questionnaires on healthy eating self-efficacy, healthy eating self-control, knowledge on
obesity and Type 2 diabetes, and eating behavior. The eating behavior diaries were also
examined for the assessment of their eating behavior. Weights and heights were also

measured for calculating BMIs.

3. Implementation of the SSII-Physical Activity Intervention Program

Week Topic

1 Exercise knowledge: type, importance, energy expenditure
Self-monitoring on physical activity

Exercise demonstration

Planning to increase energy expenditure

Physical activity as a lifestyle-based activity with walk rally

o g B~ WN

Class review
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Procedure for School B

1. Implementation of the SSII-Physical Activity Intervention Program

Week Topic
1 Exercise knowledge: type, importance, energy expenditure
2 Self-monitoring on physical activity
3 Exercise demonstration
4 Planning to increase energy expenditure
5 Physical activity as a lifestyle-based activity with walk rally
6 Class review

2. End point measures of the SSII-Physical Activity Intervention Program

Assessments were conducted within a week after the Gth class of the Physical
Activity Intervention Program. The participants were asked to complete the self-report
questionnaires on physical activity self-efficacy, physical activity self-control, knowledge on
obesity and Type 2 diabetes and physical activity. The physical activity diaries were
examined for the assessment of physical activity. Weights and heights were also measured

for calculating BMls.

3. Implementation of the SSlI-Healthy Eating Intervention Program

Week Topic

1 Food knowledge: food pyramid, calorie, alternative low-calorie food,

healthy snack, label reading

2 Self-monitoring on food

3 Food buying, storage, serving, and eating, with the ‘Supermarket Tour’

4 Food preparing: demonstration, cooking activity, with the ‘Menu
assignment’

5 Understanding food as an emotional coping mechanism and providing

alternative coping strategies

6 Knowledge about obesity-related Type 2 diabetes
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End point measures of the combined SSll-Healthy Eating and Physical Activity
Interventions

Assessments were conducted within a week after the last class of the second
intervention for both study groups. To measure psychosocial variables and behaviors, the
participants were asked to complete the self-report questionnaires on healthy eating self-
efficacy, physical activity self-efficacy, healthy eating self-control, physical activity self-
control, knowledge on obesity and Type 2 diabetes, healthy eating behavior, and physical
activity, and return to the researcher when they finish. The eating and physical activity
diaries were also examined. For anthropometric variables, weights and heights were

measured for calculating BMls.

The overall study procedure was presented in Figure 9.



Preparation stage

School A School B
I I

Screening of participants ...Comparable checks...| Screening of participants

Baseline Measures Common to Both Groups

1. healthy eating self-efficacy, 2. physical activity self-efficacy,
3. healthy eating self-control, 4. physical activity self-control,
5. knowledge 6. healthy eating behavior,

7. physical activity, 8. BMI,

9. affective beliefs and readiness to change behavior
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SSll-Healthy Eating

... Diary recording ... SSII-Physical Activity

End point measures End point measures
- healthy eating self-efficacy, - physical activity self-efficacy,
- healthy eating self-control, - physical activity self-control,
- knowledge - knowledge
- healthy eating behavior, - physical activity,
- BMI - BMI
. L ... Diary recording ... )
SSlI-Physical Activity SSllI-Healthy Eating

Combined interventions measures

1. healthy eating self-efficacy, 2. physical activity self-efficacy,
3. healthy eating self-control, 4. physical activity self-control,
5. knowledge 6. healthy eating behavior,

7. physical activity, 8. BMI,

9. affective beliefs and readiness to change behavior

FIGURE 9 The overall study procedure
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Data Analysis

Data analysis was performed using SPSS for Windows. The statistical tests to be
undertaken were presented below:

1. Descriptive statistics (frequency, percentage, means, standard deviations,
minimum, maximum, alpha coefficient) for the sample and each variable,

2. One-way repeated measures ANOVA for testing whether psychosocial, behaviors
and anthropometric variables changes occur overtime within intervention group (hypothesis
1-3),

3. One-way multivariate analysis of covariance (MANCOVA) for testing whether
there were differences in psychosocial, behaviors, and anthropometric variables between
the two Schools (hypothesis 4).

4. The multiple regression between the variables was calculated and inspected to
see whether the relationships predicted by the PBC hold (hypothesis 5).

An alpha level of .05 will be used for all statistical tests.



CHAPTER 4
RESULTS

This study was generated to develop behavioral intervention programs to reduce the
risk factors of obesity-related Type 2 diabetes in schoolchildren. The programs aimed to
enhance self-efficacy and self-control in relation to healthy eating behavior and physical
activity, which are both components of the perceived behavioral control (PBC), and thereby
improve both. The objectives of this study are presented below:

1. To examine the effectiveness of the individual Self-control, Self-efficacy, and
Implementation Intention (SSII) Healthy Eating Intervention Program and SSlI-Physical
Activity Intervention Program in developing self-efficacy, self-control, healthy eating
behavior, physical activity and thereby combating obesity-related Type 2 diabetes.

2. To examine the effectiveness of the SSll-Healthy Eating Intervention and
Physical Activity intervention programs at the end of intervention implementation in terms of
ordering effects and combined effects.

3. To provide a test of the PBC in predicting actual behavior change in relation to
healthy eating behavior and physical activity.

This chapter presents all the findings obtained according to the research hypothesis,
and the flow of information has been sequentially presented as follows:

Part 1: Demographic of the sample; including sex, classroom, history of illness,
experience of eating vitamins/supplementary food, breast feeding, paternal diabetes,
maternal diabetes, diabetes history of paternal family, diabetes history of maternal family,
father's occupation, mother's occupation, family income, father's education, mother’s
education, father’'s BMI, and mother’s BMI.

Part 2: Characteristics of the study variables; including knowledge about obesity
and Type 2 diabetes, healthy eating self-efficacy, physical activity self-efficacy, healthy
eating self-control, physical activity self-control, healthy eating behavior, physical activity,
affective beliefs and readiness to change behavior, healthy eating behavior, physical
activity, and BMI.

Part 3: The results in accordance with the research hypotheses:

1. After the SSlI-Healthy Eating Intervention Program; Knowledge, self-efficacy,
self-control, and healthy eating behavior of the sample would increase, but BMI of the

sample would decrease.
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2. After the SSII-Physical Activity Intervention Program; Knowledge, self-efficacy,
self-control and physical activity of the sample would increase, but BMI of the sample would
decrease.

3. The combined effects of the SSll-Healthy Eating and Physical Activity
Intervention Program on behaviors would be greater than that of the individual programs.

4. School A, where the SSll-Healthy Eating Intervention was implemented first ,
would have a lower BMI than School B, where SSIlI-Physical Activity Intervention was
implemented first..

5. The reductions in BMI, and increases in healthy eating behavior and physical
activity would be accompanied by increases in self-efficacy and self-control if the PBC is

good at predicting actual behavior change.

Part 1: Demographic of the sample

In total, 30 children, from each of the two schools selected for the research, who
met the inclusion criteria and undertook the physical examination at the final stage of
recruitment were given the consent forms asking for commitment from their parents to
participate in the study. Although 20 students from each school were the targeted group in
this study, an addition of 10 eligible students was selected to account for the expected
dropout and incomplete class attendance. The 26 written informed consents from the
School A and 24 from the School B were obtained from parents of the participating
students. These represented 86.7% and 80.0% of children who were eligible to take part
from School A and B, respectively. The reason for the higher response rate in School A
may be that children attending this school received more encouragement to participate from
the school administrator and staff as the school aimed to win the governmental ‘Health
Promotion School Award’ in this year.

Further 5 boys from the School A and 3 boys and 1 girl from the School B were
excluded from the analysis due to their having an insufficient number of class attendances
during the intervention phases and dropouts, thereby providing 21 participants from the
School A and 20 from the School B for final analysis, with a pooled sample of 41 students.
Missing data were due to school absence, children leaving the school (1 boy in School A
and 1 girl in School B), school extracurricular activities such as sport and a music

tournament, and taking extra tutorial class on the intervention day.
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Table 9 summarizes the baseline characteristics and socio-economic status for the
students of each group. No significant differences were found between the groups before
the intervention, excluding student's BMI as significant difference in this variable was
exhibited across schools (t = 2.42, p = .02). Overall, boys and girls were 10.5 * 0.5 years
of age; with boys being overrepresented (75%) in the study sample. Most students were
studying in Grade 4 (53.7%), had no current health problems (75.6%) and experience of
eating vitamins (75.6%), and had been breast-fed for 4 months or more (41.5%). Regarding
family history of diabetes, less than 10% of parents reported diabetes as their current health
problem. However, 26.8% and 29.3% of diabetes history was reported by paternal family
and maternal family, respectively. For socio-economic status, 41.4% of students’ fathers
worked as laborers, whereas being a housewife was representative of the maternal
occupation. More than half of parents revealed a family income of 20,000 baht/month or
less. In addition, around 80% of fathers and mothers reported low education. Mean age of
parents was around 40 years and it is apparent that most parents were obese with a mean

BMI of 25.64 *+ 4.17 for fathers and 26.40 * 5.11 for mothers.

TABLE 9 Baseline characteristics of the intervention groups

School A (N=21) School B (N=20)  Total (N=41)

Characteristics
n % n % n %

Sex

Girl 3 14.3 7 35.0 10 244

Boy 18 85.7 13 65.0 31 74.6
Class

Grade 4 10 47.6 12 60.0 22 53.7

Grade 5 11 52.4 8 40.0 19 46.3
Current health problems

No 15 71.4 16 80.0 31 75.6

Yes 6 28.6 4 20.0 10 244

Experience of eating vitamins or

supplementary food
No 14 66.7 17 85.0 31 75.6
Yes 2 9.5 3 15.0 5 12.2
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Characteristics School A (N=21) School B (N=20) Total (N=41)
n % n % n %

Duration of breast feeding

Never breast-fed 3 14.3 5 25.0 8 19.5

Breast-fed 1-3 months 10 47.6 6 30.0 16 39.0

Breast-fed > 4 months 8 30.1 9 45.0 17 41.5
Paternal diabetes

Yes 2 9.5 2 10.0 4 9.8

No 13 61.9 13 65.0 26 63.4

Don’t know 6 28.6 5 25.0 11 26.8
Maternal diabetes

Yes 1 4.8 2 10.0 3 7.3

No 8 38.1 9 45.0 17 41.5

Don’t know 12 571 9 45.0 21 51.2
Diabetes history of paternal family

Yes 8 38.1 3 15.0 11 26.8

No 6 28.6 9 45.0 15 36.6

Don’t know 7 33.3 8 40.0 15 36.6
Diabetes history of maternal family

Yes 6 28.6 6 30.0 12 29.3

No 6 28.6 9 45.0 15 36.6

Don’t know 9 42.8 5 25.0 14 34.1
Father's occupation

Government officer 2 9.5 - - 2 4.9

State enterprise/private officer 3 14.3 6 30.0 9 22.0

Personal business 4 19.0 8 40.0 12 29.3

No occupation 1 4.8 - - 1 2.4

Laborer 11 52.3 6 30.0 17 41.4
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Characteristics School A (N=21) School B (N=20)  Total (N=41)
n % n % n %

Mother’s occupation

State enterprise/private officer 1 4.8 2 5.0 3 7.3

Personal business 6 28.6 7 35.0 13 31.7

Housewife 8 38.0 7 35.0 15 36.6

Laborer 6 28.6 4 20.0 10 24.4
Family income (Bahts)

Less than 20,000 14 66.7 14 70.0 28 68.3

20,000 - 30,000 6 28.6 5 25.0 11 26.8

30,001 — 40,000 - - - - - -

40,001 — 50,000 1 4.8 - - 1 24

50,001 — 60,000 - - 1 5.0 1 24
Father's education

Lower than bachelor’s degree 16 76.2 16 80.0 32 78.0

Bachelor’s degree 5 23.8 2 10.0 7 17.1

Master's degree - - 1 5.0 1 2.4

Other - - 1 5.0 1 24
Mother’s education

Lower than bachelor’s degree 16 76.2 18 90.0 34 82.9

Bachelor’'s degree 5 23.8 2 10.0 7 17.1
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TABLE 9 (Cont.)

School A (N=21) School B (N=20)  Total (N=41)

Characteristics — — —

X SD X SD X SD
Age of students (year) 10.57 0.51 10.40 0.50 10.49 0.51
Students’ height (cm) 146.67 7.74 145.75 5.95 146.22 6.85
Students’ weight (kg) 59.66 11.66 54.12 6.92 56.96 9.93
Students’ BMI (kg/mz) 27.52 3.50 25.38 1.86 26.48 2.99
Age of father (year) 4060 7.05 39.82 454 4019 5.77
Age of mother (year) 38.20 6.48 38.00 4.77 38.10 5.57
Father's BMI (kg/mz) 25.78 4.96 25.52 3.51 25.64 417
Mother's BMI (kg/mz) 26.40 5.74 26.40 4.56 26.40 5.11

Part 2: Characteristics of the study variables

The variable characteristics were displayed according to types of variables, which
were continuous and discrete one. Table 10 shows the characteristics of continuous

dependent variables whereas the categories were exhibited in Table 11.

Change in psychosocial variables

The psychosocial dependent variables first targeted for research in this study were
knowledge about obesity-related Type 2 diabetes, healthy eating self-efficacy, physical
activity self-efficacy, healthy eating self-control, physical activity self-control, and affective
beliefs and readiness to change behavior. With regards to the last variable, as mentioned in
Chapter 3; affective beliefs including happiness and enjoyment about healthy eating
behavior, physical activity, body weight as well as questions regarding students’ motivation
to participate in the intervention, were included. It is shown that the measure contained both
rating and categorical scales. Thus, data reflecting this variable was separately displayed
where affective beliefs about healthy eating behavior and affective beliefs about physical
activity, which were in continuous scale, are presented in Table 10 and the rest of

categorical scales are presented in Table 11.
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TABLE 10 Total mean and SD of the psychosocial, behavioral and anthropometric

variables by school and time of measures

School A (N=21) School B (N=20)  Total (N=41)

Variables — — —
X SD X SD X SD
1. Knowledge
Baseline measure 5.81 1.29 6.45 1.95 6.12 1.67
Endpoint measure 6.76 1.34 7.25 1.52 7.00 1.43

Combined intervention measure 8.14 1.85 8.40 1.76 8.27 1.79

2. Healthy eating self-efficacy
Baseline measure 43.00 7.75 46.65 8.92 44.78 8.44
Endpoint measure* 48.67 4.51 X X 48.67 4.51
Combined intervention measure 47.81 5.70 45.20 6.81 46.54 6.32

3. Physical activity self-efficacy
Baseline measure 31.38 5.67 32.90 5.09 32.12 5.38
Endpoint measure* X X 34.80 2.46 34.80 2.46
Combined intervention measure 36.48 3.04 36.50 3.35 36.49 3.15

4. Healthy eating self-control
Baseline measure 52.14 7.48 56.55 5.92 54.29 7.04
Endpoint measure* 56.86 6.40 X X 56.86 6.40
Combined intervention measure 56.62 7.34 54.90 6.77 55.78 7.04

5. Physical activity self-control
Baseline measure 29.90 6.26 30.85 4.49 30.37 5.42
Endpoint measure* X X 31.95 4.32 31.95 4.32
Combined intervention measure 29.29 5.08 33.55 3.05 31.37 4.69

6. Affective beliefs about healthy

eating behavior**
Baseline measure 9.05 1.80 10.30 1.78 9.66 1.88
Combined intervention measure 9.81 1.69 11.15 1.42 10.46 1.69

7. Affective beliefs about

Physical activity**
Baseline measure 13.38 2.97 14.15 2.25 13.76 2.64
Combined intervention measure 14.95 1.60 15.55 1.00 15.24 1.35
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Variables School A (N=21) School B (N=20) Total (N=41)
X SD X SD X SD

8. Intention to eat healthily**

Baseline measure 20.57 2.86 21.50 2.89 21.02 2.88

Combined intervention measure 20.62 3.72 20.40 4.04 20.51 3.83
9. Intention to physically active**

Baseline measure 11.48 2.40 11.35 2.16 11.41 2.26

Combined intervention measure 12.76 1.87 13.15 1.66 12.95 1.76
10. Healthy eating behavior

Baseline measure 22.00 212 21.85 3.23 21.93 2.67

Endpoint measure* 23.19 1.86 X X 23.19 1.86

Combined intervention measure 2519 2.36 24.90 2.53 25.05 242
11. Physical activity

Baseline measure 44.52 9.66 45.75 13.34 4512 11.47

Endpoint measure* X X 52.25 8.54 52.25 8.54

Combined intervention measure 52.52 8.44 58.05 11.02  55.22 10.06
12. Weight (Kg)

Baseline measure 59.66 11.66  54.12 6.92 56.96 9.93

Endpoint measure 59.06 11.37 53.80 7.63 56.49 9.97

Combined intervention measure 60.40 11.58  55.52 7.88 58.02 10.13
13. BMI (Kg/m?)

Baseline measure 27.52 3.50 25.38 1.86 26.48 2.99

Endpoint measure 27.02 3.53 24.92 2.38 25.99 3.17

Combined intervention measure 27.28 3.64 25.24 210 26.28 3.13

*The total sample based on one school as only one was measured

**End point measure was not conducted

X = That variable was not measured



123

Additional Theory of Planned Behavior (TPB) based variables

In order to completely explain the effects of change in self-efficacy and self-control
on actual behaviour change that was one of the targeted objectives of the study, as
suggested by the TPB, intention to perform healthy eating behavior and intention to perform
physical activity were also measured.

As shown in Table 10, there were increases in knowledge about obesity-related
Type 2 diabetes, physical activity self-efficacy, affective beliefs about healthy eating
behavior, affective beliefs about physical activity, and intention to perform physical activity
over times of measure. Increases in mean scores were recorded after the first intervention
or endpoint measure, but reductions in those after the combined intervention measure were
found in 3 variables, including healthy eating self-efficacy, healthy eating self-control, and
physical activity self-control. In contrast, a small decrease in mean score of intention to
perform healthy eating behavior was shown after the combined intervention measure and
this pattern accounted for only the sample in School B. Based on this result with higher
variance (SD=3.83 comparing with 1.76 of SD for intention to perform physical activity) at
the combined intervention measure, individual data about the change in intention to perform
healthy eating behaviour after the combined intervention and demographic data was
analyzed to investigate influence of demographic data on the inverted finding. It is revealed
that sex significantly affected the change (increase, the same, or decrease) in the intention
to perform healthy eating behaviour after the combined intervention among students

(%°=6.60, p<.05).

Change in behavioral variables
The behavioral variables in this study were healthy eating behavior and physical
activity. There were increases in both behaviors over time of the study and these findings

were exhibited in each of two schools.

Change in anthropometric variables
Weight and BMI were anthropometric variables in the study. Mean scores of those
variables showed that there were decreases in weight and BMI after endpoint measure,

whereas increases in those were displayed after the combined intervention.
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Although the changes in mean scores of dependent variables were demonstrated,
significant differences have not been examined yet. Multivariate analyses were performed to

significantly confirm those changes and the results were presented in Part 3.

TABLE 11 Frequency and percentage of psychosocial and behavioral variables by school

School A (N=21) School B (N=20)  Total (N=41)

Variables
n % n % n %
1. Reasons for participating in this
program (multiple responses)
I myself would like to participate in 9 42.9 14 70.0 23 56.1
My parents would like me to 9 42.9 11 55.0 20 48.8
participate in this ' ’ ’
| would like to know more about 16 76.2 15 75.0 31 75.6
healthy eating and physical ' ' '
activity
| would like to lose weight 15 71.4 10 50.0 25 61.0
| would like to eat healthily and be 9 42.9 16 80.0 25 61.0
physically active
| would like a prize 5 23.8 - - 5 12.2
Teacher would like me to 2 9.5 6 30.0 8 19.5
participate in it ' ’ ’
| don’t want to be at risk of T2DM 1 4.8 - - 1 2.4
2. Happiness with weight and body
shape
Very happy 5 23.8 8 40.0 13 31.7
Happy - - 2 10.0 2 4.9
Uncertain 5 23.8 1 5.0 6 14.6
Unhappy 7 33.3 8 40.0 15 36.6
Very unhappy 4 19.0 1 5.0 5 12.2

3. Feeling before participating in
the program
Very sure that | will be happy and 14 66.7 12 60.0 26 63.4

enjoy it

A little sure that | will be happy 6 28.6 8 40.0 14 34.1
and enjoy it

Uncertain 1 4.8 - - 1 24

A little sure that | will be unhappy
and will not enjoy it

Very sure that | will be unhappy
and will not enjoy it
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TABLE 11 (Cont.)

School A (N=21) School B (N=20)  Total (N=41)

Variables
n % n % n %
4. Feeling after participating in the
program
Very happy and pleasant 18 85.7 17 85.0 35 85.4
Happy and pleasant 2 9.5 1 5.0 3 7.3
Uncertain 1 4.8 1 5.0 2 4.8
Unhappy and unpleasant - - - - - -
Very unhappy and unpleasant - - 1 5.0 1 24
5. Having breakfast before
participating in the program
Not having breakfast 1 5.0 - - 1 2.5
Sometimes 8 40.0 12 60.0 20 50.0
Everyday 11 55.0 8 40.0 19 47.5
6. Having breakfast after
participating in the program
Not having breakfast - - 1 5.0 1 2.4
Sometimes 6 28.6 10 50.0 16 39.0
Everyday 15 71.4 9 45.0 24 58.5

As presented in Table 11, most students participated in the intervention program
because they would like to know more about healthy eating and physical activity (75.6%),
would like to lose weight (61%), and would like to eat healthily and be physically active
(61%). In addition, around a half of students joined the intervention program by themselves.
Regarding their weight and body shape satisfaction, most students revealed that they were
unhappy (36.6%). However, almost one third of the students felt happy with their body
shape. Before participating in the program, most students were very sure that they would
be happy and would enjoy it (63.4%). That expected feeling was supported as a majority
(85%) reported that they were very happy and enjoyable after the intervention. Question
about having breakfast before and after the program was also added in the measure as this

behavior was very important for schoolchildren. After the intervention, there was an
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increased number of students reporting that they had breakfast everyday (58.5% comparing

with 47.5% at the baseline).

Part 3: The results in accordance with research objectives

3.1 The results corresponding to objective 1

The objective 1 was to examine the effectiveness of the individual Self-control, Self-
efficacy, and Implementation Intention (SSII) Healthy Eating Intervention Program and SSII-
Physical Activity Intervention Program in developing self-efficacy, self-control, healthy eating
behavior, and thereby combating obesity-related Type 2 diabetes. Research hypotheses to
evaluate this objective were hypothesis 1 and 2. The hypothesis 1 was that after the SSII-
Healthy Eating Intervention Program; knowledge, self-efficacy, self-control, and healthy eating
behavior of the sample will increase but BMI will decrease. Hypothesis 2 was that after the
SSII-Physical Activity Intervention Program; knowledge, self-efficacy, self-control and physical
activity of the sample will increase but BMI will decrease.

A One-way Repeated Measures ANOVA was conducted to compare the mean
scores at baseline (T1) with that at endpoint measure (T2) and combined intervention
measure (T3) for each of the dependent variables. As first implemented with the individual
SSll-Healthy Eating Intervention Program, only the sample in the School A was included for
analysis to examine the hypothesis 1. Similarly, only the sample in the School B was
included for examining the hypothesis 2 as the individual SSII-Physical Activity Intervention
Program was first implemented in this School.

Before conducting the One-way Repeated Measures ANOVA, assumptions for
Repeated Measures ANOVA were examined as detailed below:

1. Independence of observations. Two schools were used in this study instead of
one school to obtain independent sample and minimize the effects of possible
contamination which may be occur when only one school is used. These schools were then
randomized by coin toss to select the A or B group, which different order of two combined
interventions was implemented. Then, the students who met the inclusion criteria from each
of two schools, which a number of students was more than the targeted sample, were
randomly invited to participate in this study by sending their parents consent forms to
indicate their commitment. Final students who participated in each school came from
different classes (Grade 4 and grade 5) and different rooms (Room 4/1, room 4/2, room 4/3,
room 5/1, room 5/2, and room 5/3). Thus, it appears that the assumption of independence

of observation was satisfied.
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2. Normality. In this study, a number of 20 students in School A and 21 students in
School B were the chosen sample. Skewness and kurtosis, along with Shapiro-Wilk, were
assessed to obtain evidences of normality (Stevens, 1992: 253). It was found that most
variables showed normal distribution. In addition, as suggested from the literature (Nemet,
Barkan, Epstein, Friedland, Kowen, & Eliakim. 2005: e445; Tabachnick & Fidelll. 2007: 251;
Cliff, Wilson, Okely, Mickle, & Steele. 2007: 265), robustness to nonnormality were shown
with at least n = 10 per group. Thus, it appears that the assumption of normality was met.

3. Homogeneity of variances and covariances. For repeated measure ANOVA,
which there were 2 levels of a within-subjects factor in this case, this assumption referred to
the sphericity assumption. Mauchly’s test was used to evaluate the sphericity. If there was
violation of sphericity (p < .05), the Greenhouse-Geisser that was adjusted for violation of

the assumption would be used (Tabachnick & Fidel. 2007: 329).

The results of two hypotheses according to the objective 1 were detailed as follows.

Hypothesis 1: After the SSlI-Healthy Eating Intervention Program; knowledge,
healthy eating self-efficacy, healthy eating self-control, and healthy eating behavior of the
sample will increase but BMI will decrease.

Table 12 presents the result of One-way repeated Measures ANOVA for knowledge,
healthy eating self-efficacy, healthy eating self-control, healthy eating behavior, and BMI
over times of measure in the School A. Mauchly’s test indicated that the sphericity
assumptions were met (p>.05) for those variables. The ANOVA results demonstrated that,
in School A, there were significant differences in all variables between three times of
measurement: baseline (T1), endpoint measure (T2), combined intervention measure (T3).
It was found that knowledge showed the highest partial Eta-Squared (.59); followed by
healthy eating behavior (.47), and healthy eating self-efficacy (.37), respectively, suggesting
that relation between the repeated-measure factor and knowledge was strongest among
dependent variables. Bonferroni comparisons revealed that, after the SSll-Healthy Eating
Intervention Program (T2 versus T1); knowledge, healthy eating self-efficacy, healthy eating
self-control, and healthy eating behavior significantly increased from the baseline but BMI
significantly decreased (Table 13). The rest of pairwise comparisons were not mentioned
here as they were beyond the concern of the hypothesis. Thus, the hypothesis 1 was

supported.
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TABLE 12 The result of One-way repeated Measures ANOVA for knowledge, healthy
eating self-efficacy, healthy eating self-control, healthy eating behavior, and BMI over

times of measure (T) in the School A (N=21)

Partial
Source of variation SS df MS F Sig. )
n
Knowledge about obesity-related
Type 2 diabetes

Time (T) 57.81 2 28.91 2830 .00* .59
Residual 40.86 40 1.02

Healthy eating self-efficacy
Time (T) 391.84 2 195.92 7.1 .00* 37
Residual 1101.49 40 27.54

Healthy eating self-control
Time (T) 296.22 2 148.11 3.30 .04* 14
Residual 1797.11 40 44.93

Healthy eating behavior
Time (T) 109.17 2 5459 17.40 .00* A7
Residual 125.49 40 3.14

BMI
Time (T) 2.63 2 1.31 6.81 .00* 25
Residual 7.51 40 0.193

*p < .05
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TABLE 13 Pairwise comparisons of mean scores for knowledge, healthy eating self-

efficacy, healthy eating self-control, healthy eating behavior, and BMI across times of

measure (T) in the School A (N=21)

Time of Mean Pairwise Mean
Variables Sig.
measure  scores comparison  differences
T 5.81 T2 -T1 .95 .00*
Knowledge T2 6.76 T3 -T1 2.33 .00*
T3 8.14 T3-T2 1.38 .00*
T 43.00 T2 -T1 5.67 .02*
Healthy eating self-efficacy T2 48.67 T3 -T1 4.81 .01*
T3 47.81 T3 -T2 -.86 1.00
T 52.14 T2 -T1 4.71 .03*
Healthy eating self-control T2 56.86 T3 -T1 4.47 27
T3 56.62 T3 -T2 -24 1.00
T 22.00 T2 -T1 1.19 .04*
Eating behavior T2 23.19 T3 -T1 3.19 .00*
T3 25.19 T3-T2 2.00 .01*
T 27.52 T2 -T1 -.50 .00*
BMI T2 27.02 T3-T1 -.24 45
T3 27.28 T3 -T2 .26 .09
*p < .05

The result of One-way repeated Measures ANOVA for knowledge, physical activity

self-efficacy, physical activity self-control, physical activity, and BMI over times of measure

(T) in the School B was presented in Table 14 and pairwise comparisons were presented in

Table 15.
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TABLE 14 The result of analysis of variance for knowledge about obesity-related Type 2
diabetes, physical activity self-efficacy, physical activity self-control, physical activity,

and BMI over times of measure (T) in the School B (N=20)

Partial
Source of variation SS df MS F Sig. )
n
Knowledge about obesity-related
Type 2 diabetes

Time (T) 38.43 1.35 28.53 17.02 .00* A7
Residual 4290 25.60 1.68

Physical activity self-efficacy
Time (T) 129.73 2 64.87 6.38 .00* 25
Residual 386.27 38 10.16

Physical activity self-control
Time (T) 73.73 1.32 55.68 3.90 .04* A7
Residual 358.93 2516  14.26
Total

Physical activity
Time (T) 1514.53 2 757.27 1199 .00* .39
Residual 2400.13 38 63.16

BMI
Time (T) 2.25 1.49 1.51 2.36 A2 A1
Residual 18.11 28.33 0.64

*p <.05
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TABLE 15 Pairwise comparisons of mean scores for knowledge, physical activity self-
efficacy, physical activity self-control, physical activity, and BMI across times of measure

(T) in the School B (N=20)

Time of Mean Pairwise Mean
Variables Sig.
measure  scores comparison  differences
T1 6.45 T2-T1 .80 .20
Knowledge T2 7.25 T3-T1 1.95 .00*
T3 8.40 T3 -T2 1.15 .00*
T1 32.90 T2 -T1 1.90 22
Physical activity self-efficacy T2 34.80 T3 -T1 3.60 .01*
T3 36.50 T3 -T2 1.70 22
T1 30.85 T2 -T1 1.10 15
Physical activity self-control T2 31.95 T3 -T1 2.70 .02*
T3 33.55 T3-T2 1.60 .56
T1 45.75 T2 -T1 6.50 .03*
Physical activity T2 52.25 T3-T1 12.30 .00*
T3 58.05 T3-T2 5.80 13
T1 25.38 T2 -T1 -.46 .04*
BMI T2 24.92 T3-T1 -14 1.00
T3 25.24 T3 -T2 .32 .76

*p < .05

Hypothesis 2: After the SSII-Physical Activity Intervention Program; knowledge,
physical activity self-efficacy, physical activity self-control and physical activity of the sample
will increase but BMI will decrease.

Table 14 shows the result of One-way repeated Measures ANOVA for knowledge,
physical activity self-efficacy, physical activity self-control, physical activity, and BMI over
times of measure in the School B. Mauchly’s test indicated that the sphericity assumptions
for knowledge, physical activity self-control, and BMI were violated (p<.05). Thus, for those
three variables, the degrees of freedom were corrected using Greenhouse-Geisser
estimates of sphericity. The results demonstrated that, in School B, there were significant
differences in knowledge, physical activity self-efficacy, physical activity self-control, and

physical activity between three times of measurement: baseline (T1), endpoint measure
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(T2), combined intervention measure (T3), whereas BMI were not significantly different. It
was found that, among variables demonstrating significant differences between times,
knowledge showed the highest partial Eta-Squared (.47); followed by physical activity (.39),
and physical activity self-efficacy (.25), respectively. This suggested that, similar to the
School A, relation between the repeated-measure factor and knowledge was stronger than
that of other dependent variables. However, Bonferroni comparisons showed that, after the
SSll-physical activity Intervention Program (T2 versus T1); only mean score of physical
activity significantly increased from baseline (Table 15). Surprisingly, the pairwise
comparisons of BMI were not consistent with the ANOVA results, showing that there was
significantly decrease in BMI after the SSll-physical activity Intervention Program (T2 versus
T1). The rest of pairwise comparisons were not mentioned here as they were beyond the

concern of this hypothesis. Thus, the hypothesis 2 was partially supported.

3.2 The results corresponding to objective 2

Objective 2 was to examine the effectiveness of the SSll-Healthy Eating Intervention
and Physical Activity intervention programs at the end of intervention implementation in
terms of ordering effects and combined effects. Research hypotheses in agree with this
objective were hypothesis 3 and 4. The hypothesis 3 was that the combined effects of the
SSll-Healthy Eating and Physical Activity Intervention Program on behaviour will be greater
than that of the individual programs. The hypothesis 4 was that the School A, which was first
selected for implementing the SSlI-Healthy Eating intervention, will provide less BMI than the

School B, who was first implemented with SSII-Physical Activity intervention.

The results of two hypotheses were detailed as follows.

Hypothesis 3: The combined effects of the SSII-Healthy Eating and Physical Activity
Intervention Programs on behaviour will be greater than that of the individual programs.

By conducting the One-way Repeated Measures ANOVA to compare the mean
scores at baseline (before the individual program: T1) with that at endpoint measure (after
the individual program: T2) and combined intervention measure (after the combined
intervention: T3) for each of the dependent variables, the combined effects of two individual
intervention programs were also examined. Thus, for this hypothesis, the pairwise

comparisons shown in Table 13 and Table 15 were implicated.
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The combined effect on the School A

The SSlI-Healthy Eating Intervention was first implemented in School A, and
followed by the SSII-Physical Activity Intervention. Thus, combined intervention measure
was performed after implementation of the later intervention. Combined effects on each

dependent variable were described below.

Knowledge about obesity-related Type 2 diabetes: As shown in Table 13,
Bonferroni comparisons revealed that all three means were significantly different from each
other. Mean knowledge was significantly higher after the individual SSll-Healthy Eating
Intervention Program (Mean=6.76) than before the individual program (Mean=5.81). The
mean knowledge score after the combined intervention (Mean=8.14) was significantly higher
than that after the individual program, and also significantly higher than the mean score at
baseline. The pattern of differences could be seen clearly in the plot of the three means

shown in Figure 10.

8.5

7.5

5.81

Mean score of knowledge about
obesity-related type 2 diabetes

55

Tl T2 T3

Times of measurement (T)

FIGURE 10 Differences in mean score of knowledge about obesity-related type 2 diabetes

between three times of measurement in the School A
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Healthy eating self-efficacy: Bonferroni comparisons shown in Table 13
demonstrated that mean score of healthy eating self-efficacy was significantly higher after
the individual SSll-Healthy Eating Intervention Program (Mean=48.67) than before the
individual program (Mean=43.00). The mean score after the combined intervention
(Mean=47.81) was also significantly higher than that before the individual program, but
small decrease in mean score was found after the combined intervention. The pattern of

differences could be seen clearly in the plot of the three means shown in Figure 11.
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FIGURE 11 Differences in mean score of healthy eating self-efficacy between three times

of measurement in the School A

Healthy eating self-control: Bonferroni comparisons shown in Table 13
revealed that mean score of healthy eating self-control was significantly higher after the
individual SSll-Healthy Eating Intervention Program (Mean=56.86) than before the individual
program (Mean=52.14). The mean score after the combined intervention (Mean=56.62) was
not significantly different from that at baseline and after the individual program. The pattern

of differences could be seen clearly in the plot of the three means shown in Figure 12.
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FIGURE 12 Differences in mean score of healthy eating self-control between three times

of measurement in the School A

Healthy eating behavior: As shown in Table 13, Bonferroni comparisons
showed that all three means were significantly different from each other. Mean behavior
was significantly higher after the individual SSll-Healthy Eating Intervention Program
(Mean=23.19) than before the individual program (Mean=22.00). The mean score after the
combined intervention (Mean=25.19) was significantly higher than that before and after the
individual program. The pattern of differences could be seen clearly in the plot of the three

means shown in Figure 13.
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FIGURE 13 Differences in mean score of healthy eating behavior between three times of

measurement in the School A

BMI: From Bonferroni comparisons shown in Table 13, it was found that

mean BMI was significantly lower after the individual SSlI-Healthy Eating Intervention

Program (Mean=27.02) than before the individual program (Mean=27.52). The mean BMI

after the combined intervention (Mean=27.28) was not significantly different from that before

and after the individual program. The pattern of differences could be seen clearly in the plot

of the three means shown in Figure 14.
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FIGURE 14 Differences in mean score of BM| between three times of measurement in the
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In conclusion, as suggested by the above results, the combined effects of
the SSll-Healthy Eating and Physical Activity Intervention Programs on two dependent
variables, including knowledge about obesity-related Type 2 diabetes and healthy eating
behavior, were greater than that of the individual SSlI-Healthy Eating Intervention. Thus,
hypothesis 3, saying that the combined effects of the SSlI-Healthy Eating and Physical
Activity Intervention Programs on behaviour will be greater than that of the individual

programs, was partially supported in the School A.

The combined effect on the School B
The School B was first implemented with the SSII-Physical Activity Intervention,
and followed by the SSll-Healthy Eating Intervention Program. Thus, combined intervention
measure was performed after implementation of the SSlI-Healthy Eating Intervention.
Combined effects on each dependent variable were presented below.
Knowledge about obesity-related Type 2 diabetes: As shown in Table 15,
Bonferroni comparisons revealed that there was no significant increase in mean knowledge
after the individual SSII-Physical Activity Intervention Program (Mean=7.25), comparing with
before the individual program (Mean=6.45). The mean knowledge score after the combined

intervention (Mean=8.40) was significantly higher than that after the individual program, and
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also significantly higher than the mean score at baseline. The pattern of differences could

be seen clearly in the plot of the three means shown in Figure 15.
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FIGURE 15 Differences in mean score of knowledge about obesity-related type 2 diabetes

between three times of measurement in the School B

Physical activity self-efficacy: Bonferroni comparisons shown in Table 15
demonstrated that mean score of physical activity self-efficacy after the individual SSII-
Physical Activity Intervention Program (Mean=34.80) was not significantly different from the
mean score before the individual program (Mean=32.90). However, mean score after the
combined intervention (Mean=36.50) was significantly higher than it was before the
individual program. There was no significant difference in mean score between after the
individual intervention and after the combined intervention program. The pattern of

differences could be seen clearly in the plot of the three means shown in Figure 16.
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FIGURE 16 Differences in mean score of physical activity self-efficacy between three times

of measurement in the School B

Physical activity self-control: Bonferroni comparisons shown in Table 15
demonstrated that mean score of physical activity self-control after the individual SSII-
Physical Activity Intervention Program (Mean=31.95) was not significantly different from the
mean score before the individual program (Mean=30.85). However, mean score after the
combined intervention (Mean=33.55) was significantly higher than it was before the
individual program. There was no significant difference in mean score between after the
individual intervention and after the combined intervention program. The pattern of

differences could be seen clearly in the plot of the three means shown in Figure 17.
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FIGURE 17 Differences in mean score of physical activity self-control between three times

of measurement in the School B

Physical activity: Bonferroni comparisons in Table 15 revealed that mean
score of physical activity after the individual SSII-Physical Activity Intervention Program
(Mean=52.25) was not significantly different from the mean score before the individual
program (Mean=45.75). However, mean score after the combined intervention
(Mean=58.05) was significantly higher than that before the individual program. There was
no significant difference in mean score between end point measure and combined
intervention measure. The pattern of differences could be seen clearly in the plot of the

three means shown in Figure 18.
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FIGURE 18 Differences in mean score of physical activity between three times of

measurement in the School B

BMI: Bonferroni comparisons shown in Table 15 demonstrated that mean
BMI was significantly lower after the individual SSII-Physical Activity Intervention Program
(Mean=24.92) than before the individual program (Mean=25.38). The mean BMI after the
combined intervention (Mean=25.24) was higher than that after the individual program, but
still lower than the mean score at baseline. However, There was no significant different in
mean BMI between endpoint measure and combined intervention measure. The pattern of

differences could be seen clearly in the plot of the three means shown in Figure 19.
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FIGURE 19 Differences in mean score of BMI between three times of measurement in the
School B

In conclusion, as suggested by the above results, the combined effects of the
SSII- Physical Activity and Healthy Eating Intervention Programs on just knowledge about
obesity-related Type 2 diabetes were greater than that of the individual SSllI-Physical
Activity Intervention. Thus, hypothesis 3, saying that the combined effects of the SSlI-
Healthy Eating and Physical Activity Intervention Programs on behaviour will be greater than

that of the individual programs, was hardly supported in the School B.

The hypothesis 4: the School A, where the SSll-Healthy Eating intervention
program was first implemented, will provide less BMI than the School B, where the SSII-
Physical Activity intervention was firs implemented.

A one-way multivariate analysis of covariance (MANCOVA) was performed on eight
dependent variables; including knowledge about obesity-related Type 2 diabetes, healthy
eating self-efficacy, healthy eating self-control, healthy eating behavior, physical activity self-
efficacy, physical activity self-control, physical activity, and BMI. Adjustment was made for

three covariates: knowledge, physical activity self-efficacy, and BMI. Independent variable
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was school (School A and School B), where the different order of the combined intervention
programs was implemented.

The results of MANCOVA on dependent variables were presented in Table 16. It
was found, with the use of Wilk’s criterion, the combined dependent variables were
significantly related to all covariates, suggesting that pretest scores of knowledge, physical
activity self-efficacy, and BMI were adequately reliable for being covariates in this analysis.
The MANCOVA result showed that there were significant differences in dependent variables
associated with school after adjustment for differences in knowledge, physical activity self-
efficacy, and BMI prior to the intervention (F = 2.426, p = .038). Table 17 displays the
results of univariate analysis. It was demonstrated that, after the combined intervention
program, there were differences in healthy eating self-efficacy and physical activity self-
control between the School A and the School B. This suggested that the School A, where
the SSlI-Healthy Eating intervention was first implemented, provided higher healthy eating
self-efficacy and less physical activity self-control than the School B, where the SSII-
Physical Activity intervention was first implemented (Healthy eating self-efficacy:
mean=47.81 for School A vs 45.20 for School B; physical activity self-control: mean=29.29
for School A vs 33.55 for School B).

It appears that the combined SSlI-Healthy Eating Intervention and Physical Activity
intervention programs was more effective in producing increased healthy eating self-
efficacy, but less effective in improving physical activity self-control than the combined SSII-
Physical Activity Intervention and Healthy Eating Intervention programs. Thus, the

hypothesis 4 was not supported.

TABLE 16 Results of MANCOVA of dependent variables, with pretest of knowledge,

physical activity self-efficacy, and BMI as the covariates

Source of variation Wilk’s Lambda F Sig
Covariates
Knowledge .566 2.783 .020*
Physical activity self-efficacy 401 5.424 .000*
BMI .059 58.054 .000*
Main effect
School 599 2.426 .038*

p <.05
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TABLE 17 Differences in dependent variables between School A and School B, after

adjustment for covariates

Variables SS df MS F Sig

knowledge Contrast 496 1 496 .229 .635
Error 78.195 36 2172

Healthy eating behavior Contrast 438 1 438 .079 .780
Error 198.654 36 5.518

Healthy eating self-efficacy Contrast 142.208 1 142.208 5.543 .024*
Error 923.630 36 25.656

Healthy eating self-control Contrast 77.503 1 77.503 1.536 223
Error 1816.959 36 50.471

Physical activity Contrast 223.967 1 223.967 2.576 A17
Error 3129.650 36 86.935

Physical activity self-efficacy = Contrast 1.180 1 1.180 122 .728
Error 347.190 36 9.644

Physical activity self-control Contrast 101.914 1 101.914 7.592 .009*
Error 483.243 36 13.423

BMI Contrast .299 1 .299 420 521
Error 25.659 36 713

p <.05

3.3 The results corresponding to the objective 3

Objective 3 was to provide a test of the PBC in predicting actual behavior change in
relation to healthy eating and physical activity. Research hypotheses to evaluate this
objective was hypothesis 5, saying that the reduction in BMI, and increases in healthy eating
and physical activity will be accompanied by increases in self-efficacy and self-control if PBC

is good at predicting actual behavior change.

Descriptive statistics of the study variables

As suggested by the TPB and previous research, PBC also had indirect effect
on behavior through intention. Therefore, intention to perform healthy eating behavior and
intention to perform physical activity were also included in the analysis to obtain more

accuracy of variance in predicting actual behaviors.
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To examine predictors of actual behaviour change, change scores (T3 - T1)
between the combined intervention measure (T3) and baseline measure (T1) of the TPB
based variables, including healthy eating behavior, intention to perform healthy eating,
healthy eating self-efficacy, healthy eating self-control, physical activity, intention to perform
physical activity, physical activity self-efficacy, and physical activity self-control, were used
instead of raw data. Change score of BMI was also calculated. Descriptive statistics of

change scores of each variable were presented in Table 18.

TABLE 18 Descriptive statistics of change scores of the TPB variables and BMI (N=41)

Mean of
Variables change SD Min Max
score

Change in BMI 19 .81 -1.80 1.81
Change in healthy eating behavior 3.12 2.66 -4.00 10.00
Change in intention to perform healthy eating -.51 4.38 -11.00 6.00
Change in healthy eating self-efficacy 1.76 8.48 -17.00 20.00
Change in healthy eating self-control 1.49 10.33 -18.00 25.00
Change in physical activity 10.10 9.23 -7.00 35.00
Change in intention to perform physical activity 1.54 2.44 -4.00 7.00
Change in physical activity self-efficacy 4.37 5.40 -5.00 26.00
Change in physical activity self-control 1.00 5.59 -10.00 14.00

As Shown in Table 18, overall, positive mean of change score were found
among variables, except intention to perform healthy eating which negative value was
exhibited. Physical activity demonstrated the highest mean of change scores, followed by
physical activity self-efficacy and healthy eating behavior, respectively.

Intercorrelations among the study variables are presented in Table 19 to allow
comparisons with previous studies. As can be seen from Table 19, regarding variables
related to eating behavior, change in healthy eating behavior was significantly correlated
with just change in intention to perform healthy eating behavior (r = -.375, p < .05). In
addition, change in intention to perform healthy eating behavior was significantly correlated

with change in healthy eating self-efficacy (r = .548, p < .01), and change in healthy eating

self-control (r 374, p < .05). Finally, change in healthy eating self-efficacy was

significantly correlated with change in healthy eating self-control (r = .553, p < .01).
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Regarding variables related to physical activity, change in physical activity was
significantly correlated with change in intention to perform physical activity (r = .362, p <
.05) and change in physical activity self-control (r = .399, p < .01). In addition, change in
intention to perform physical activity was significantly correlated with just change in physical
activity self-control (r = .541, p < .01). Finally, change in physical activity self-control was
significantly correlated with change in physical activity self-efficacy (r = .312, p < .05).
Change in BMI was not significantly correlated with all variables (p > .05). However, as
suggested from the correlation coefficients, the reduction in BMI tended to be accompanied
by small increases in five variables; including healthy eating behavior, intention to perform
healthy eating, healthy eating self-control, healthy eating self-efficacy, and physical activity

self-efficacy.



TABLE 19 Intercorrelations among the Study Variables (N = 41)

Variable 1 2 3 4 5 6 7 8
TPB variables
1. Change in Healthy eating behavior -
2. Change in intention to perform healthy eating -.375* -
3. Change in healthy eating self-control .033 374* -
4. Change in healthy eating self-efficacy .014 .548*  553** -
5. Change in Physical activity 151 .055 -.208 .007 -
6. Change in intention to perform physical activity -.045 .033 .016 .083 .362* -
7. Change in physical activity self-control .079 -.043 .071 -.077 .399** B 41* -
8. Change in physical activity self-efficacy .016 .079 .266 .156 .186 .262 312* -
Additional variables

-.084 -.156 -114 -.115 .081 .003 .087 -.052

9. change in BMI

*p< .05, **p<.01

147
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Prediction of change in healthy eating behavior

Multiple regression analysis was used to predict change in healthy eating. The
results were presented in Table 20. The analysis showed that change in healthy eating self-
control, change in healthy eating self-efficacy, and change in intention to perform healthy
eating together significantly predicted change in healthy eating, explaining 21.5% of
variance, but only change in intention to perform healthy eating was a significant predictor.

However, comparing change in self-efficacy and change in self-control, the first showed a

higher effect on behavior than the second (B=.27 for change in self-efficacy, B=.09 for
change in self-control). The question arises why change in self-control and self-efficacy did
not significantly predict the actual behavior change. As suggested by the TPB, intention was
predicted by 3 independent variables including PBC. Thus, another multiple regression
analysis was also conducted to examine effect of change in healthy eating self-control and
change in healthy eating self-efficacy on intention. It was found that change in self-control
and self-efficacy together significantly predicted change in intention, explaining 30.7% of
variance with only change in healthy eating self-efficacy being a significant predictor. The
overall causal relations among study variables for the prediction of healthy eating behavior
were exhibited in Figure 20 and the prediction equations could be illustrated with
standardized scores as follows.

1 =.103SC1 + .491SE1

B1 =-.55611 + .094SC1 + .266 SE1
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TABLE 20 Multiple Regression Analyses Predicting Intention and Healthy eating behavior
(N = 41)

Predictors B SEB B

Predicting change in Intention® (I1)

Change in healthy eating self-control (SC1) .044 .069 .103
Change in healthy eating self-efficacy (SE1) 254 .084 491"
Predicting change in Healthy eatingb (B1)
Change in intention (I1) -.338 106 -556
Change in healthy eating self-control (SC1) .024 .045 .094
Change in healthy eating self-efficacy (SE1) .083 .061 .266
:RZ = .307, p < .01.
"R =.2152,p<.05.
p <.01.

Change in healthy

eating self-efficacy
2

R =.21

Change in intention to

56" Change in healthy

perform healthy eating eating behavior

\ 4

i 10
Change in healthy 55

eating self-control

FIGURE 20 Causal relations among study variables in predicting healthy eating behavior

The prediction of change in physical activity

Results of multiple regression analysis to predict change in physical activity
were displayed in Table 21. It was demonstrated that change in physical activity self-control
and change in physical activity self-efficacy together significantly predicted change in
physical activity, explaining 16.4% of variance, with only physical activity self-control was

significant predictor. As an increase in physical activity was accompanied by increases in
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physical activity self-efficacy and physical activity self-control, result of an additional
regression analysis which included intention to perform physical activity was not presented
here. The overall causal relations among study variables for the prediction of physical
activity were displayed in Figure 21 and the prediction equation could be illustrated with
standardized scores below.

B2 = .378SC2 + .068SE2

TABLE 21 Multiple Regression Analyses Predicting physical activity (N = 41)

Predictors B SEB B

Predicting change in physical activity® (B2)

Change in physical activity self-control (SC2) .631 .261 378
Change in physical activity self-efficacy (SE2) 118 .270 .068
°R"=.164, p < .05.
p < .05.

Change in physical

activity self-efficacy
2

'OXA R*=.16
/

Change in
Physical activity

Change in physical

activity self-control

FIGURE 21 Causal relations among study variables in predicting physical activity

In conclusion, as suggested by the above results, reduction in BMI was not
significantly correlated with increases in both self-efficacy and self-control. Regarding
increase in healthy eating, it was not significantly predicted by increases in self-efficacy and
self-control, but unexpected, it was significantly predicted by a decrease in intention.

Additional analysis showed that an increase in intention to perform healthy eating was
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significantly predicted by increase in healthy eating self-efficacy. Unlike the prediction of
change in healthy eating behavior, increase in physical activity was significantly predicted
by increases in self-efficacy and self-control. It was likely that, for healthy eating behavior,
self-efficacy was a dominant predictor when compared with self-control; whereas for
physical activity, self-control was a dominant predictor. Thus, the hypothesis 5, saying that
reduction in BMI and increases in healthy eating and physical activity will be accompanied by
increases in self-efficacy and self-control if PBC is good at predicting actual behavior change,

was partially supported.

In sum, this study aimed to examine the effectiveness of the SSll-Healthy Eating
and Physical Activity Intervention Programs which included individual effects, combined
effects and ordering effects. To be easily illustrated, the overall results of program

effectiveness were concluded and presented in the Table 22 below.
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Individual Individual Combined effects Ordering
Variables Eat-SSlI Exercise-SSl| effect
(T3vs T2) (T3 vs T1)
(T2 vs T1) (T2 vs T1) (T3 vs T3)

School A

- knowledge about obesity- v - v v X

related Type 2 diabetes

- Healthy eating self-efficacy v - X v v
- Healthy eating self-control v - X X X
- Healthy eating behavior v - v v X
- BMI v - X X X
- Physical activity self-efficacy* - - - v X
- Physical activity self-control* - - - X v
- Physical activity* - - - v X
School B

- knowledge about obesity- - X v v X

related Type 2 diabetes

- Physical activity self-efficacy - X X v X
- Physical activity self-control - X X v v
- Physical activity - v X v X
- BMI - v X X X
- Healthy eating self-efficacy* - - - X v
- Healthy eating self-control* - - - X X
- Healthy eating behavior* - - - v X

Note. v = Significant change; X = Non-significant change

* = That variable was measured only at the baseline and combined intervention in each school

- = That variable was not measured

T1 = Baseline measures; T2 = Endpoint measures; T3 = Combined measures

Eat-SSIl = The SSll-Healthy Eating Intervention Program

Exercise-SSIl = The SSlI-Physical Activity Intervention Program



CHAPTER 5
CONCLUSION AND DISCUSSION

This chapter presents the essence of research methodology, summary of findings,
discussion, applications of findings, and limitation and recommendations, which were

sequentially described as follows.

THE ESSENCE OF RESEARCH METHODOLOGY

Research objectives

The aims of this experimental research were to:

1. Examine the effectiveness of the individual Self-control, Self-efficacy, and
Implementation Intention (SSIl) Healthy Eating Intervention Program and SSlI-Physical
Activity Intervention Program in developing self-efficacy, self-control, healthy eating behavior
physical activity, and thereby combating obesity-related Type 2 diabetes.

2. Examine the effectiveness of the SSll-Healthy Eating Intervention and Physical
Activity intervention programs at the end of intervention implementation in terms of ordering
effects and combined effects.

3. Provide a test of the PBC in predicting actual behavior change in relation to

healthy eating behavior and physical activity.

Hypotheses

1. After the SSlI-Healthy Eating Intervention Program; Knowledge, self-efficacy,
self-control, and healthy eating of the sample would increase, but BMI of the sample would
decrease.

2. After the SSII-Physical Activity Intervention Program; Knowledge, self-efficacy,
self-control and physical activity of the sample would increase, but BMI of the sample would
decrease.

3. The combined effects of the SSll-Healthy Eating and Physical Activity
Intervention Program on behavior would be greater than that of the individual programs.

4. School A, where the SSll-Healthy Eating Intervention was first implemented,
would have a lower BMI than School B, where the SSII-Physical Activity Intervention was

first implemented.
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5. The reductions in BMI, and increases in healthy eating and physical activity
would be accompanied by increases in self-efficacy and self-control if the PBC is good at

predicting actual behavior change.

Methodology

1. The study sample

The sample of this study was 41 students, aged 9-11 years, who met the inclusion
criteria and consented to participate in the study; which 21 of those were studying in
Sawadeewittaya School (School A), and other 20 were studying in Watditsahongsaram
School (School B), Bangkok. Srinakharinwirot University, Graduate School, approved the
study, and written informed consents from parents were required for students to participate.
Baseline characteristics of students and their parents were compared and it was found that
there were no significant differences between the schools before the intervention, except
student’'s BMI.

2. Study instrument

There were two types of the instruments in this study. The first was the study
measures and the second was the study interventions. These were presented as follows.

2.1 The study measures. These measures were established for psychosocial

and behavioral variables, which included knowledge about obesity-related Type 2 diabetes,
healthy eating behavior, healthy eating self-efficacy, healthy eating self-control, physical

activity, physical activity self-efficacy, physical activity self-control, and affective beliefs and

readiness to change behavior. The internal consistencies (Cronbach’s QL) of those
measures were between .08-.90, indicating high interitem correlation.

2.2 The study interventions. There were two intervention programs in this study,
the SSll-Healthy Eating Intervention Program, and the SSII-Physical Activity Intervention
Program. Each of the two interventions were created using the self-efficacy, self-control,
and implementation intention principles, and informed by a review of the literature. The
interventions were then scrutinized by experts in psychology and behavioral science, and a
parent representative. Formative research on the interventions was also conducted with 32
students from the same population. Overall, the SSlI-Healthy Eating intervention consists of
six weekly, 90-minute activity lessons in food skills and knowledge, whereas 90-minute
activity lessons in exercise and physical activity skills and knowledge were components of

the SSII-Physical Activity Intervention Program. The lessons incorporated traditional learning
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styles (lecture) and practical experiences, and use interactive and cooperative learning
techniques such as games, and cooking. Parents were invited to participate in the lessons
and encouraged to collaborate with their children at home to increase healthy eating and
physical activity.

3. Study procedures

There was one group in each of two schools; Sawadeewittaya school (School A)
and Watditsahongsaram school (School B). Each school had the interventions implemented
in a different order. A coin toss randomizes the schools to the first or second group. It was
that the SSllI-Healthy Eating intervention was first implemented in School A, whereas the
SSlI-Physical Activity Intervention Program was first implemented in the School B. The
study procedures consisted of a preparation stage, screening of participation stage,
baseline measures, implementation of the first intervention, endpoint measures,
implementation of the second intervention, and combined intervention measures.

4. Data analysis

Data analysis was performed using SPSS for Windows. The statistical tests
undertaken for hypothesis examination were: (1) descriptive statistics including frequency,
percentage, means, standard deviations, minimum, maximum, alpha coefficient for the
sample and each variable; (2) one-way repeated measures ANOVA for testing whether
psychosocial, behavioral and anthropometric changes occur overtime within intervention
group; (3) one-way multivariate analysis of covariance (MANCOVA) for testing whether
there were differences in psychosocial, behavioral, and anthropometric variables between
the two Schools; and (4) the multiple regression to test whether the relationships predicted

by the PBC hold.

SUMMARY OF FINDINGS

Results according to research hypotheses could be summarized as follows.

1. After the individual SSll-Healthy Eating Intervention Program; mean scores of
knowledge about obesity-related Type 2 diabetes, healthy eating self-efficacy, healthy
eating self-control, and healthy eating behavior significantly increased from the baseline and
BMI significantly decreased. Thus, the hypothesis 1 was supported.

2. After the individual SSll-physical activity Intervention Program; mean score of
physical activity significantly increased from the baseline whereas BMI showed a significant

decrease. Regarding the other dependent variables, changes in mean scores did not reach
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statistical significance, but were uniform in the expected direction. Thus, the hypothesis 2
was partially supported.

3. The combined effects of the two interventions were separately summarized for
different schools as follows.

3.1 In School A: the combined effects of the SSll-Healthy Eating and Physical
Activity Intervention Programs on two dependent variables: (1) knowledge about obesity-
related Type 2 diabetes, and (2) healthy eating behavior; were greater than that of the
individual SSlI-Healthy Eating Intervention. Thus, hypothesis 3 was partially supported in
the School A.

3.2 In School B: the combined effects of the SSII-Physical Activity and Healthy
Eating Intervention Programs on just knowledge about obesity-related Type 2 diabetes were
greater than that of the individual SSII-Physical Activity Intervention. Thus, hypothesis 3
was hardly supported in the School B.

4. There were significant differences in dependent variables associated with school
after adjustment for differences in knowledge, physical activity self-efficacy, and BMI prior to
the intervention (F = 2.426, p = .038). Univariate analysis showed that after the combined
intervention program, there were differences in healthy eating self-efficacy and physical
activity self-control between the School A and the School B, where the School A provided
higher healthy eating self-efficacy and less physical activity self-control than the School B
(Healthy eating self-efficacy: mean=47.81 for School A vs 45.20 for School B; physical
activity self-control: mean=29.29 for School A vs 33.55 for School B). Thus, the hypothesis
4 was not supported.

5. Reduction in BMI was not significantly correlated with increases in both self-
efficacy and self-control in relation to healthy eating and physical activity. Regarding an
increase in healthy eating, it was not significantly predicted by increases in self-efficacy and
self-control, but was significantly predicted by a decrease in intention to perform healthy
eating. In turn, increase in intention to perform healthy eating was significantly predicted by
increase in healthy eating self-efficacy. In contrast, increase in physical activity was
significantly predicted by increases in physical activity self-efficacy and physical activity self-
control, with only physical activity self-control was a significant predictor. Thus, the

hypothesis 5 was partially supported.
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DISCUSSION

This part presents discussion of findings according to research hypotheses, which
are described as follows.

Hypothesis 1: After the SSlI-Healthy Eating Intervention Program; knowledge,
healthy eating self-efficacy, healthy eating self-control, and healthy eating behavior of the
sample will increase but BMI will decrease.

The results revealed that after the SSll-Healthy Eating Intervention Program; mean
scores of knowledge about obesity-related Type 2 diabetes, healthy eating self-efficacy,
healthy eating self-control, and healthy eating behavior significantly increased from the
baseline and BMI significantly decreased, supporting the hypothesis 1. These results
suggested that the individual SSll-Healthy Eating Intervention was effective in enhancing
self-efficacy and self-control in relation to healthy eating, and thereby improved healthy
eating resulting in the reduction in risk of obesity-related Type 2 diabetes. Discussion of the
results according to this hypothesis would be presented by each dependent variable as
follows.

Change in knowledge about obesity-related Type 2 diabetes

Knowledge is considered as a variable in the cognitive domain. The analysis
demonstrated significant increases in knowledge about obesity-related Type 2 diabetes after
the implementation of the SSlI-Healthy Eating Intervention Program, which is in line with the
results from previous studies (Holcomb et al. 1998: 282-8; Saksvig et al. 2005: 2392-8;
Tuuri, Zanovec, Silverman, Geaghan, Solmon, Holston et al. 2009; Kullanit Sakdisupa.
2004; Sujantra Ittikusumarn. 2005). This finding indicates that after participating in the SSlI-
Healthy Eating Intervention Program, a student recognizes and understands information
about risk factors, symptoms, prevention and treatment, and health consequences of
obesity and Type 2 diabetes learned from the intervention program. Some points may play
a role in explaining this finding. Firstly, in the SSll-Healthy Eating Intervention, there were
activities aiming to enhance knowledge about obesity-related Type 2 diabetes; which
included lectures, question-answers sessions, presenting a case study, playing games and
small group discussion to enable students to recognize and understand the meaning, the

linkage between obesity and Type 2 diabetes, risk factors, health outcomes, prevention and

importance of preventing Type 2. Thus, when knowledge about obesity-related Type 2
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diabetes was measured after the program, significant increase in ability to recognize and
understand this information, which is the definition of knowledge about obesity-related Type
2 diabetes in this study, was exhibited. This is in accord with the revised Bloom’s
Taxonomy (Anderson & Krathwohl. 2001), suggesting that lectures, question-answers
sessions, presenting a case study, and small group discussion is likely to enable students
to remember and understand concepts which are the first and second levels of the learning
objectives of Anderson and Krathwohl’'s Taxonomy, respectively. Secondly, it may be due to
manipulations in the environment, the instruction media/equipment, and the instruction
format used in the program. During the implementation of the program, an amiable
environment was created. In addition, interesting instruction media, such as big and colorful
pictures related to the content and real samples were delivered to the students. Moreover,
interactive and cooperative learning techniques such as group processes and games were
used to enhance students’ learning experience and enable students to clearly understand
what they have learnt by themselves. It is likely that these techniques make students pay
attention, attempt to learn, and take part in activities, which thereby enhances their recall

and understanding.

It is likely that 1) activities aiming to develop the cognitive domain and 2) the
arrangement of an amiable environment and using interesting instruction media to enhance
students’ learning experiences may result in significant increases in knowledge after the
intervention.

Change in healthy eating self-efficacy

After the SSlI-Healthy Eating Intervention Program, it was found that the mean
score of healthy eating self-efficacy significantly increased from the baseline. This result is
consistent with the previous studies (Holcomb et al. 1998: 282-8; Saksvig et al. 2005:
2392-8; Kullanit Sakdisupa. 2004), suggesting that after participating in the SSll-Healthy
Eating Intervention Program, students were more confident that they could eat fruit and
vegetables, avoid fast food, fatty food and snacks, avoid sugary foods and sugar-
sweetened soft drinks, and eat well-balanced of five food groups. There have been some
possible explanations for this. First, activities in the SSll-Healthy Eating Intervention have
applied the sources for developing self-efficacy suggested by the literature (Bandura. 1977;

Allen. 2004); including mastery experience, modeling, and verbal persuasion. (1) Mastery
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experience helped students to gain direct experience from skills training, related with
healthy eating, and then developed belief in their competence. The activities were
composed of lectures, question-answers sessions, playing games, rehearsal and role
performing in food choice and food preparation, small group discussion, thinking practice at
both individual and group level as well as using previous experience of students to provide
feedback. (2) Modeling was used through the activities composing of, firstly, presentation of
a successful role model to students such as showing the student who was successful in
losing weight in each week or the one who was able to behave in accordance with the
behavioral assignment. These methods could convince students that if they really made
attempts without feeling discouraged, they shall eventually achieve it. Second, role model
demonstration of healthy food preparation stimulated learning new behaviors or skills for
students from the demonstrators. Third, learning from peers as role models, which was
reinforced when they behaved positively, activated students to behave positively or curb the
negative responses. Finally, parents were also role models in healthy eating behavior. (3)
Verbal persuasion was both direct and indirect encouragement in order to make students
believe in their ability. The activities consisted of incorporating family members into the
intervention, suggestion, exhortation, and providing verbal encouragement on progress.

The Second explanation may be due to the subjective norm or social support
about healthy eating behavior. Results from Study 1, investigating causal factors of obesity
prevention behaviors and body mass index in fourth grade school children at demonstration
schools, Bangkok, showed that subjective norm about healthy eating behavior was
significantly correlated with PBC of healthy eating behavior (r = .471, p < .01). Self-efficacy
is one of the two components of PBC (Ajzen. 2002; Lui, Doucette, & Farris. 2007: 153) and
also considered as the same construct as PBC (Ajzen. 1991). This indicated that when a
student perceives that significant others believe he/she should perform healthy eating
behavior and those significant others themselves perform healthy eating, that student is
likely to feel that performing healthy eating behavior is easy. The age of participants might
help to explain this. In this study, the sample study was 4th to 5th grade schoolchildren
where the influence of the social environments seems to be important. In addition, all
students had consent from their parents to participate in the program. Thus, it is more likely
that the students perceive that their parents want them to perform healthy eating behavior.
This presumption is consistent with the reason for participating in this program, that 42.9%

of students reported their parents would like them to participate in it and 9.5% reported
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teacher would like them to participate in it, providing 52.4% of social support contributed to
this participation.

In conclusion, increase in healthy eating self-efficacy after the SSlI-Healthy
Eating Intervention Program may be due to 1) activities in the program applying sources of
developing self-efficacy; 2) association between subjective norm about healthy eating
behavior and PBC.

Change in healthy eating self-control

After the SSlI-Healthy Eating Intervention Program, it was demonstrated that
mean score of healthy eating self-control significantly increased from the baseline. This
result is consistent with the previous studies (Kanistha Chanchay. 2006; Riggs, Sakuma, &
Pentz. 2007: 287-310), suggesting that after participating in the SSll-Healthy Eating
Intervention Program, students had higher beliefs about their control over eating fruit and
vegetables, avoiding fast food, fatty food and snacks, avoiding sugary foods and sugar-
sweetened soft drinks, and eating well-balanced of five food groups, than before the
program. There have been some possible explanations for this. First, it may be due to
subjective norm or social support about healthy eating behavior. As mentioned above,
positive association between subjective norm about healthy eating behavior and PBC could
play a role for explanation of this finding, indicating that when a student perceives
significant others believe he/she should perform healthy eating behavior and those
significant others themselves perform healthy eating, that student would likely feel that
he/she has high control over their healthy eating behavior. Second, it may be because of
increased awareness. Awareness is considered as a crucial contributor for development of
self-control. In the SSll-Healthy Eating Intervention Program, there were activities enhancing
awareness in healthy eating as follows: (1) Self-monitoring in eating behaviour by
performing four stages designed as behavioral goal setting, self-observation and self-
recording, assessment, and self-reinforcement. It is likely that people rarely observe their
own behavior in a systematic fashion. Therefore, when people are provided with the
opportunity to observe their own behavior carefully, any changes may occur on the basis of
their increased awareness (Morrison & Bennett. 2006: 63). (2) Self-weighing and self-
recording one’s weight every week. Weighing oneself may provide information that one is
overweight and thereby increase awareness to control oneself on healthy eating, until they

achieve the desired weight. (3) Education in knowledge about obesity-related Type 2
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diabetes. From this activity, students may perceive severity and negative circumstances of
obesity, and thereby increase awareness to self-control on healthy eating.

The third explanation may be due to stimulus control technique used in the SSII-
Healthy Eating Intervention Program. Students were asked to eliminating stimuli for
unhealthy eating and develop the specific stimulus exerting influence over healthy eating
behaviour, such as storing unhealthy food out of sight, buying only low caloric food and
healthy snacks, and eating only at a dinning table. These techniques are proved to be
effective in enhancing self-control (Kazdin. 2001; Sakvig et al. 2005; Sarafino. 2007). The
fourth explanation may due to a positive relationship between self-efficacy and self-control.
As state by Ajzen (2002), self-efficacy and controllability are subcomponent of the PBC.
Thus, it is logical that both components might be highly correlated, suggesting that when a
student feels that performing healthy eating behavior is easy and he/she is confident to do
it, that student would likely feel that he/she has high control over the healthy eating
behavior. This explanation is supported by the result of the intercorrelations among the
study variables, showing that change in healthy eating self-efficacy was significantly
correlated with change in healthy eating self-control (r = .553, p < .01). In this case, it could
be said that any activities aiming to enhance healthy eating self-efficacy possibly enhance
healthy eating self-control.

In conclusion, increase in healthy eating self-control after the SSlI-Healthy
Eating Intervention Program may be due to 1) association between subjective norm about
healthy eating behavior and PBC; 2) increase in awareness; 3) self-control techniques
used; and 4) positive correlation between healthy eating self-efficacy and healthy eating
self-control.

Change in healthy eating behavior

After the SSll-Healthy Eating Intervention Program, it was found that the mean
score of healthy eating behavior significantly increased from the baseline, indicating that the
individual SSll-Healthy Eating Intervention is effective in improving healthy eating behavior.
This result is consistent with the previous studies (Holcomb et al. 1998; Trevino et al. 1998;
Teufel and Ritenbaugh. 1998; Epstein, Paluch, Kilanowski, & Raynor. 2004; Saksvig et al.
2005; Linde, Rothman, Baldwin, & Jeffery. 2006; Kullanit Sakdisupa. 2004; Sujantra
Ittikusumarn. 2005; Kanistha Chanchay. 2006), applying self-efficacy and/or self-control in
the behavioral intervention for combating childhood obesity or Type 2 diabetes, and

revealed significant increase in eating behavior after the program. This finding may be due
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to several possible explanations. Firstly, it may be because of increases in healthy eating
self-efficacy and healthy eating self-control, which are two component of PBC in the Theory
of Planned Behavior (TPB) and are also the definition of PBC in this study. As suggested
by the TPB (Ajzen. 1991; Ajzen. 2002), PBC could predict behavior and this was supported
by a number of research studies in relation to diet (Masalu. 2001: 435-45; Backman et al.
2002: 184-93; Conner et al. 2002: 194-201; Baker et al. 2003: 189-98; Bogers et al. 2004:
157-66; Nejad et al. 2004 : 2099-131). Consistent with this, results of Study 1 (Patcharee.

2007) found that PBC significantly predicted healthy eating behavior (B = .321, p < .01).
This explanation is also in accord with a study evaluating the intervention program designed
to increase self-efficacy for weight loss (Roach, Yadrict, Johnson, Boudreaux, Forsythe, &
Billon .2003: 1357-1359). The sample was 73 students aged 18-23 years who were enrolled
at a southern university. Results found that there was a significant relationship between
change in self-efficacy and change in eating behavior for the intervention group (r = 0.388,
p < .01), but not for the control group, suggesting that as self-efficacy improved, eating
habits improved. In line with those, Riggs, Sakuma & Pentz (2007: 287-310) evaluated two
school-based pilot studies aiming to change children's self-control, emotional regulation,
decision making, social competence, and actual behaviors related to food intake. Results
demonstrated that the participants increased their actual healthy eating, and self-control
scores significantly related to healthy eating. The result testing the prediction of change in
healthy eating behavior by change in self-efficacy and self-control based on data obtained
from this study sample will be further discussed on hypothesis 5.

Secondly, This finding may be due to methods of performing activities used in
the program or delivery features. The program was developed using interactive and
cooperative learning techniques such as games, cooking activity, real performing in food
buying as ‘Supermarket tour’. In addition, the amiable environment, age appropriateness,
and fun were very much involved. These techniques probably influenced students’ attitude
towards healthy eating behavior which may lead to an increase in healthy eating behavior.
Results from the self-report of overall satisfaction supported this explanation, indicating that
the students were very happy, appreciative, and had fun with the program, especially the
cooking activity (Appendix C). Moreover, the results about feelings after participating in the
program demonstrated that a majority (95.2%) of students reported that they were happy
and enjoyed the program. This explanation is in accord with the previous literature (Ashley.

2008; Conner & Spark. 2005; Sarafino. 2007) suggesting the influence of affective beliefs
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on health behaviors. It is acknowledge that attitudes towards health behavior comprise both
instrumental and affective beliefs. Between the two components, affective beliefs were not
only a significant predictor of health behavior, but also a more powerful determinant than
instrumental beliefs. This is in line with a previous study (Rivis, Sheeran, & Armitage. 2009:
2985-3019) determining the predictive validity of anticipated affect and moral norms in the
TPB and demonstrated that anticipated affect increased the variance explained in intention
by 5%. Intention mediated the influence of anticipated affect on behavior. However, results

from the Study 1 (Patcharee Duangchan. 2007) revealed that attitudes towards healthy

eating behavior significantly predicted healthy eating behavior (B = .17, p < .05), indicating
that affective beliefs may influence healthy eating behavior without any mediators. This
explanation is also consistent with a meta-analytic review of obesity prevention programs for
children and adolescents suggesting that interactive programs show greater intervention
effects because this format helps students engage in the program content, which facilitates
skill acquisition and attitudinal change (Stice et al. 2006).

Thirdly, parental influences may play a role in the explanation of this finding. It
has been suggested that parents play important roles in influencing the dietary habits of
teens, with peers assuming a more predominant role as adolescents increase in age
(Backman et al. 2002: 191). In the SSlI-Healthy Eating Intervention Program, parents were
involved in activities aiming to enhance self-efficacy and self-control, for example being role
models in healthy eating behavior and providing verbal encouragement. Parents may
directly influence their children's eating styles with regard to the types of food consumed,
how, where, and at what speed it is eaten (Munsch et al. 2007). In addition, parents may
indirectly influence their children through factors such as the development of food
preferences and attitude towards healthy eating behavior. Finally, increases in healthy
eating behavior may be because of forming implementation intentions. The implementation
intention has been shown to enhance the prediction of behavior provided by the TPB,
reduce the impact of habit on future behavior (Sheeran & Orbell. 2000), enhance people’s
ability to self-regulate their behavior (Webb & sheeran. 2003), and strengthen the intention-
behavior relationship (Latimer et al. 2006; Milne et al. 2002; Prestwich et al. 2003). In the
SSll-Healthy Eating Intervention Program, the participants were assigned to form
implementation intentions to eat healthily during next week. By forming implementation
intention, the intended behavior can be initiated more immediately, more efficiently, with

less effort, and in a relatively automatic fashion (Gollwitzer. 1999; Sheeran & Orbell. 2000;
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Webb & Sheeran. 2007). The efficacy of implementation intention in promoting healthy
eating behavior and reducing in unhealthy food consumption was supported by previous
research (Verplanken & Faes. 1999; Sheeran et al. 2005 cited Sheeran & Milne. 2002;
Armitage. 2004; de Nooijer et al. 2006).

In conclusion, increases in healthy eating behavior after the SSlI-Healthy Eating
Intervention Program may be due to 1) increases in healthy eating self-efficacy and healthy
eating self-control, 2) consideration of affective beliefs in the design of intervention; 3)
parental influences; and 4) forming implementation intention.

Change in BMI

After the SSll-Healthy Eating Intervention Program, it was found that mean
score of BMI significantly decreased from the baseline, indicating that the individual SSlI-
Healthy Eating Intervention program is effective in reducing risk factor of obesity-related
Type 2 diabetes in overweight and obese schoolchildren. This result is consistent with the
previous studies (Saelens et al. 2002; Roach et al. 2003; Epstein et al. 2004; Nemet et al.
2005; Linde et al. 2006; German, Kirschenbaum, & Rich. 2007; Smith et al. 2009; Andrade
et al. 2010; Kullanit Sakdisupa. 2004; Sujantra Ittikusumarn. 2005). Obesity is a
predominant risk factor for Type 2 diabetes with the risk increasing in parallel with increases
in obesity. This may be due to the relationship between high visceral fat in obese children
and insulin action. It is likely that insulin-mediated glucose disposal will decrease when the
visceral fat in the body is high. This may make the child more at risk for developing Type 2
obesity (Amscher. 2002: 39-40). Thus, it is implied that when body weight or BMI reduced,
insulin action improved, and risk of Type 2 diabetes was reduced. Although the sample
were still, by definition, obese by the end of the intervention, it was not expected by this
study that they would reach a normal BMI range within such a short timeframe, as this
would have required energy-restricted diet and rapid lifestyle changes that are not
recommended for schoolchildren.

The success of this individual program could be explained by several factors.
First, it may be due to changes in healthy eating behavior, which was, in turn, likely to have
resulted from increases in healthy eating self-efficacy and healthy eating self-control. This is
supported by Roach et al. (2003: 1357-1359) evaluating the intervention program designed
to increase self-efficacy for weight loss. Results found that there was a significant
relationship between change in self-efficacy and change in eating behavior for the

intervention group (r = 0.388, p < .01), but not for the control group. In addition, Change in
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self-efficacy was also significantly correlated with weight loss in the intervention group (r = -
0.536, p < .01), but not in the control group, demonstrating that as self-efficacy improved,
eating habits improved and weight loss was greater. In line with this, the results of Study 2
examining the effectiveness of behavioral intervention program to modify psychosocial,
behavioral, and anthropometric dependent variables, exhibited that change in PBC related
to healthy eating behavior was significantly correlated with change in BMI (r = -.499, p <
.05). Change in healthy eating behavior, leading to the reduction in BMI, may be affected by
forming implementation intention used in the program. This is supported by a study
(Luszczynska et al. 2007) examining whether Implementation Intention Prompt (IIP)
enhance weight reduction among overweight and obese woman. The sample was fifty-five
overweight or obese woman; aged from 18 to 76 years, BMI from 25.28 to 48.33, enrolled
in a commercial weight reduction program. The outcome was participants’ change in weight
and BMI from pre-intervention to follow-up. Results showed that, on average, the
participants in [IP condition lost 4.2 kg (95% confidence interval = 3.19, 5.07), whereas
control participants lost 2.1 kg (95% confidence interval = 1.11, 3.09). Secondly, it may be
because of parental influences. As mentioned above, parents may play a role in influencing
the healthy eating behavior by strategies such as being role models and providing verbal
encouragement, which thereby lead to a reduction in BMI. In addition to this, parental
obesity may be another factor used to explain parental influence on childhood obesity which
was supported by previous studies, suggesting that parental obesity significantly correlated
with obese children (Davison and Birch. 2002; Pornpojamarn. 2003; Patcharee Duangchan.
2007). To confirm this, the correlation between mother's BMI, father's BMI, and student’s
BMI after the individual SSlI-Healthy Eating Intervention Program was examined. The result
showed that father's BMI was significantly correlated with student’'s BMI (r = .589, p = .02),
suggesting that paternal obesity likely influenced the success of the program on reduction in

student’s BMI.

Hypothesis 2: After the SSII-Physical Activity Intervention Program; Knowledge, self-
efficacy, self-control and physical activity of the sample would increase, but BMI of the
sample would decrease.

The results demonstrated that after the SSII-Physical Activity Intervention Program;
the mean score of physical activity significantly increased from the baseline, whereas BMI

showed a significant decrease. Changes in mean scores of the other dependent variables,
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however, were uniform in the expected direction. Thus, the hypothesis 2 was partially
supported. These results suggested that the individual SSII- Physical Activity Intervention
was effective in improving physical activity and thereby reducing risk of obesity-related Type
2 diabetes. Discussion of the results according to this hypothesis would be presented by
each dependent variable as follows.

Change in knowledge about obesity-related Type 2 diabetes

The result demonstrated no significant increase in knowledge about obesity-
related Type 2 diabetes after the implementation of the SSII-Physical Activity Intervention
Program, which is not consistent with the results from previous studies (Holcomb et al.
1998: 282-8; Saksvig et al. 2005: 2392-8; Tuuri et al. 2009; Kullanit Sakdisupa. 2004;
Sujantra Ittikusumarn. 2005), and is not consistent with the result from School A which was
first implemented with the SSlI-Healthy Eating Intervention. As expected, this finding
indicates that simply providing students with information about physical activity is not
enough to make the students recognize and understand all information about risk factors,
symptoms, prevention and treatment, and health consequences of obesity and Type 2
diabetes. An explanation for this finding may be that, unlike the SSll-Healthy Eating
Intervention, the SSII-Physical Activity Intervention Program have not included activities
aiming to enhance knowledge about obesity-related Type 2 diabetes; such as lecturing,
questioning, small group discussion. In addition, as seen in the measure of knowledge
about obesity-related Type 2 diabetes, questions about physical activity are represented
only 27% in the measure. These may lead to a small increase in score after the end of the
program. However, it is expected that the mean score of knowledge would significantly
increase after the combined interventions which will be further discussed in the hypothesis
3.

Change in physical activity self-efficacy

After the individual SSII-Physical Activity Intervention Program, it was found that
mean score of physical activity self-efficacy was not significantly higher than that at the
baseline, but it increased in an expected direction. This result is not consistent with the
previous studies (Holcomb et al. 1998: 282-8; Saksvig et al. 2005: 2392-8; Kullanit
Sakdisupa. 2004), suggesting that after participating in the SSII- Physical Activity
Intervention Program, students were as confident as they were at the baseline that they
could daily exercises for at least 30 minutes, physically active in any free time to the extent

that it causes sweating, and avoid inactivity such as TV viewing. In other words, the
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program could only maintain physical activity self-efficacy. The explanation of this finding

may be due to high physical activity self-efficacy at the baseline, with the mean score of

3294 * 5.09 (range = 8-40). Although theory-based activities, including mastery
experience, modeling, and verbal persuasions, were included, they had little effect on
students’ beliefs in their competence. Another explanation may be social support. Anderson
et al. (Anderson, Wojcik, Winett, & Williams. 2006: 510-520) examined the influence of
social support, self-efficacy, outcome expectations, and self-regulation among participants in

a church-based health promotion study, using structural equation analysis of data from 999

adults. Results showed that social support was a direct precursor to self-efficacy (B =.35p
< .001). In this study, although 55% of students reported that their parents would like them
to participate in the program, social support was unknown as it was not measured in this
study. It may be that their parents did not actually support them, which may thereby lead to
non-significant increase in physical activity self-efficacy.

In conclusion, non-significant increase in physical activity self-efficacy after the
SSlI-Physical Activity Intervention Program may be due to 1) high level of physical activity
self-efficacy at the baseline; 2) direct effect of social support on physical activity self-
efficacy.

Change in physical activity self-control

After the individual SSII-Physical Activity Intervention Program, it was found that
the mean score of physical activity self-control did not significantly increase from the
baseline, but it increased in an expected direction. This result is not consistent with the
previous study (Riggs et al. 2007), suggesting that, like physical activity self-efficacy, after
participating in the SSII-Physical Activity Intervention Program, Students’ beliefs about their
control over physical activity; including daily exercises for at least 30 minutes, physically
active in any free time to the extent that it causes sweating, and avoid inactivity such as TV
viewing, were sustained. There have been some explanations for this finding. First, it is
possible that there might be low level of social support about physical activity resulting in
non-significant increase in physical activity self-control. The study of Anderson et al. (2006)
may again play a role for this explanation. Results of their study showed that social support

about physical activity also had direct effect on self-control and had indirect effect on self-
control through self-efficacy (Btotal = .54, p < .001). In addition, physical activity self-efficacy
did had direct effect on self-control (Bdirect = .18, p < .001). Thus, it is logical that as

students’ confidence about daily exercises for at least 30 minutes, being active in any free
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time to the extent that it causes sweating, and avoiding inactivity such as TV viewing were
maintained; beliefs about their control over those activities were also maintained. Second, it
may be due to awareness. Awareness is considered as an important contributor for
development of self-control. In the SSII-Physical Activity Intervention Program, there were
activities enhancing awareness in physical activity including self-monitoring in physical
activity and self-weighing and self-recording one’s weight every week. However, this may
not be enough to increase awareness as students have not perceived severity and negative
circumstances of obesity. This perception is expected to arise in the class of education in
knowledge about obesity-related Type 2 diabetes which was not included in this program.
Thus, it is possible that students may have not enough awareness to control themselves on
physical activity. Third, it may be because of decreased self-control of physical activity. As
suggested in the literature (Webb & Sheeran. 2003), the ability to self-regulate one’s
behavior is limited. According to the self-control strength model, exerting self-control on an
initial task reduces performance on a subsequent task that also requires self-control.
Moreover, it appears that cognitive, emotional, and physical acts of self-control all use the
same limited resource. If this limited resource is diminished, the person can not longer
effectively regulate his/her behavior. In this study, the sample was 4th to 5th grade students
who may have limited self-control. Thus, it is possible that physical activity self-control may
increase at the beginning of the program, but it is diminished at the end of the program.

In conclusion, non-significant increase in physical activity self-control after the
SSlI-Physical Activity Intervention Program may be due to 1) low level of social support and
non-significant increase in physical activity self-efficacy; 2) insufficient awareness; and
decreased self-control.

Change in physical activity

After the SSII-Physical Activity Intervention Program, it was found that the mean
score of physical activity significantly increased from the baseline, indicating that the
individual SSlI- Physical Activity Intervention is effective in improving physical activity. This
result is consistent with the previous studies (Holcomb et al. 1998; Riggs, Epstein, Paluch,
Kilanowski, & Raynor. 2004; Linde et al. 2006; Sakuma, & Pentz. 2007; CIliff, Wilson, Okely,
Mickle, & Steele. 2007; Smith, Annesi, Walsh, Lennon, & Bell. 2009; kullanit Sakdisupa.
2004; Sujantra Ittikusumarn. 2005), applying self-efficacy and/or self-control in the
behavioral intervention for combating childhood obesity or Type 2 diabetes, and revealed

significant increase in physical activity after the program. This finding may be due to the
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methods of performing activities used in the program. As the program was developed using
interactive and cooperative learning techniques such as games, walk rally, rehearsal and
real performing. In addition, a friendly environment, age appropriateness, and fun were very
much emphasized. These techniques probably influenced students’ attitude towards
physical activity which may lead to an increase in physical activity. Results from the self-
report of overall satisfaction supported this explanation, indicating that the students were
very happy, appreciate, and had fun with the program (Appendix C). Moreover, the result
about feeling after participating in the program demonstrating that a majority (90%) of
students reported that they were happy and found it enjoyable after the program. This
explanation is in accord with previous literature (Ashley. 2008; Conner & Spark. 2005;
Sarafino. 2007) suggesting the influence of affective beliefs on health behaviors. It is
acknowledged that attitudes towards health behavior comprise both instrumental and
affective beliefs. Between the two components, affective beliefs were not only a significant
predictor of health behavior, but also a more powerful determinant than instrumental beliefs.
This is in line with a previous study (Rivis, Sheeran, & Armitage. 2009: 2985-3019)
determining the predictive validity of anticipated affect and moral norms in the TPB and
demonstrated that anticipated affect increased the variance explained in intention by 5%.
Intention mediated the influence of anticipated affect on behavior. However, results from

Study 1 (Patcharee Duangchan. 2007) revealed that attitudes towards physical activity

significantly predicted physical activity (B = .18, p < .05), indicating that affective beliefs
may influence physical activity without any mediators. Another explanation may be due to
the forming implementation intention used in the program which is discussed above.

In conclusion, the significant increase in physical activity may be due to 1)
methods of performing activities concerning affective beliefs and 2) forming implementation
intentions.

Change in BMI

After the SSII-Physical Activity Intervention Program, it was found that mean
score of BMI significantly decreased from the baseline, indicating that the individual SSlI-
Physical Activity Intervention is effective in reducing risk factor of obesity-related Type 2
diabetes in overweight and obese schoolchildren. This finding is consistent with the
previous studies (Saelens et al. 2002; Roach et al. 2003; Epstein et al. 2004; Nemet et al.
2005; Linde et al. 2006; German, Kirschenbaum, & Rich. 2007; Smith et al. 2009; Andrade
et al. 2010; Kullanit Sakdisupa. 2004; Sujantra Ittikusumarn. 2005). The success of this
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individual program could be explained by the increase in physical activity, which was, in
turn, likely to have resulted from the manipulation of affective beliefs in the program.
Forming implementation intentions as used in the program may again apply here to explain

this finding.

Hypothesis 3: The combined effects of the SSlI-Healthy Eating and Physical Activity
Intervention Program on behaviors, would be greater than that of the individual programs.

Discussion of this hypothesis will be separately presented by each school as
follows.

The combined effect on the School A

The SSlI-Healthy Eating Intervention was first implemented in School A, and
followed by the SSII-Physical Activity Intervention. Results showed that the combined
effects of the SSll-Healthy Eating and Physical Activity Intervention Programs on two
dependent variables, including (1) knowledge about obesity-related Type 2 diabetes and (2)
healthy eating behavior, were greater than that of the individual SSll-Healthy Eating
Intervention. Thus, hypothesis 3 was partially supported in the School A. Discussion of
change in each dependent variable after the combined intervention would be presented
below.

Knowledge about obesity-related Type 2 diabetes: The result revealed that all
three means were significantly different from each other. Mean knowledge was significantly
higher after the individual SSll-Healthy Eating Intervention Program (Mean=6.76) than
before the individual program (Mean=5.81). The mean knowledge score after the combined
intervention (Mean=8.14) was significantly higher than that after the individual program, and
also significantly higher than the mean score at baseline. These results suggested that 1)
the combined interventions were effective at producing increased knowledge about obesity-
related Type 2 diabetes, and 2) the combined effect of the SSll-Healthy Eating and Physical
Activity Intervention Programs on knowledge was greater than that of the individual
program. This finding is as expected, indicating that providing students with information
about physical activity during the later program could significantly increase existing
remembering and understanding of information about risk factors, symptoms, prevention
and treatment, and health consequences of obesity and Type 2 diabetes.

Healthy eating self-efficacy. The result demonstrated that mean score of healthy

eating self-efficacy was significantly higher after the individual SSll-Healthy Eating
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Intervention Program (Mean=48.67) than before the individual program (Mean=43.00). The
mean score after the combined intervention (Mean=47.81) was also significantly higher than
that before the individual program, but a small decrease in mean score was found after the
combined intervention. These results suggested that 1) the combined interventions were
effective at producing increased healthy eating self-efficacy, and 2) as there was no further
improvement in self-efficacy between endpoint and combined measures, combined effect of
the SSll-Healthy Eating and Physical Activity Intervention Programs on healthy eating self-
efficacy was not greater than that of the individual program. Maintenance in healthy eating
self-efficacy after the combined interventions although the SSlI-Physical Activity Intervention
was implemented may be due to association between physical activity self-efficacy and
healthy eating self-efficacy. Although change in physical activity self-efficacy and change in
healthy eating self-efficacy were not significantly correlated (r = .391, p = .08) after the
combined interventions, correlation between physical activity self-efficacy and healthy eating
self-efficacy demonstrated statistical significance (r = .580, p < .001). In addition, physical
activity self-efficacy at the combined measures was significantly higher than that at the
baseline measures (t = -4.029, p < .001). This may suggest that the SSII-Physical Activity
Intervention increased students’ physical activity self-efficacy and it is likely that the
increased physical activity self-efficacy lead to maintenance in healthy eating self-efficacy
after the combined interventions as significant difference in healthy eating self-efficacy
between the baseline and the combined measures still exit.

Healthy eating self-control: The result revealed that mean score of healthy eating
self-control was significantly higher after the individual SSlI-Healthy Eating Intervention
Program (Mean=56.86) than before the individual program (Mean=52.14). The mean score
after the combined intervention (Mean=56.62) was not significantly different from that at
baseline and after the individual program. These results suggested that 1) the combined
interventions were as effective as the individual program at producing increased healthy
eating self-control, and 2) as there was no significant improvement in self-control between
endpoint and combined measures, combined effect of the SSll-Healthy Eating and Physical
Activity Intervention Programs on healthy eating self-control was not greater than that of the
individual program. A decrease in mean score of healthy eating self-control after the
combined intervention, resulting in non-significant difference in self-control between the
baseline and the combined measures, may be due to decreased self-control of healthy
eating behavior. As suggested in the literature (Webb & Sheeran. 2003), the ability to self-

regulate one’s behavior is limited. According to the self-control strength model, exerting self-
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control on an initial task reduces performance on a subsequent task that also requires self-
control. Moreover, it appears that cognitive, emotional, and physical acts of self-control all
use the same limited resource. If this limited resource is diminished, the person can not
longer effectively regulate his/her behavior. For this finding, it is shown that healthy eating
self-control increased after the individual program, but it is diminished at the end of the
combined programs. Although the SSII-Physical Activity Intervention was later implemented,
it seems that this program did not affect the healthy eating self-control as the program failed
to increase physical activity self-control after the combined intervention, demonstrating no
significant difference in mean score of physical activity self-control between the baseline
and the combined measures. Non-significant increase in physical activity self-control,
therefore, could not influence an increase in or even maintenance of healthy eating self-
control.

Healthy eating behavior. The result showed that all three means were
significantly different from each other. Mean behavior was significantly higher after the
individual SSll-Healthy Eating Intervention Program (Mean=23.19) than before the individual
program (Mean=22.00). The mean score after the combined intervention (Mean=25.19) was
significantly higher than that before and after the individual program. These results
suggested that 1) the combined interventions were effective at improving healthy eating
behavior, and 2) combined effect of the SSll-Healthy Eating and Physical Activity
Intervention Programs on healthy eating behavior was greater than that of the individual
program. The increase in healthy eating behavior after the combined interventions following
the SSlI-Physical Activity Intervention was implemented may be explained in several ways.
First, it may be due to an association between physical activity and healthy eating behavior.
Although, in this study, change in physical activity and change in healthy eating behavior
were not significantly correlated (r = .151, p > .05) after the combined interventions, the
results from Study 1 (Patcharee Duangchan. 2007) demonstrated a significant correlation
between physical activity and healthy eating behavior (r = .45, p < .01). In addition, physical
activity at the combined measures was significantly higher than that at the baseline
measures (t = -4.058, p < .001). This may suggest that the SSlI-Physical Activity
Intervention increased students’ physical activity and it is likely that the increased physical
activity lead to increase in healthy eating behavior after the combined interventions as
significant difference in healthy eating behavior between the baseline and the combined
measures was demonstrated. Second, it may be because of maintenance in healthy eating

self-efficacy after the combined interventions. As suggested in a previous study (Roach et
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al. 2003: 1357-1359) evaluating an intervention program designed to increase self-efficacy
for weight loss. The sample was 73 students aged 18-23 years who were enrolled at a
southern university. Results found that there was a significant relationship between change
in self-efficacy and change in eating behavior for the intervention group (r = 0.388, p < .01),
but not for the control group, suggesting that as self-efficacy improved, eating habits
improved. In this study, it is possible that maintenance in healthy eating self-efficacy after
the combined interventions improved healthy eating behavior. This finding is in line with
response about having breakfast before and after the program, as there were an increased
number of students reporting that they had breakfast everyday after the combined
programs. Third, it may due to a strong correlation between intention-behavior resulting
from forming implementation intentions in the program. This would be discussed in detail in
hypothesis 5.

BMI: It was found that mean BMI was significantly lower after the individual
SSlI-Healthy Eating Intervention Program (Mean=27.02) than before the individual program
(Mean=27.52). The mean BMI after the combined intervention (Mean=27.28) was not
significantly different from that before and after the individual program. These results
suggested that 1) the combined interventions was as effective as the individual program at
producing reduction in BMI, and 2) combined effect of the SSII-Healthy Eating and Physical
Activity Intervention Programs on BMI was not greater than that of the individual program.
There have been some explanations for this finding. First, it may due to duration of the
intervention. As suggested by a meta-analytic review of obesity prevention programs for
children and adolescents (Stice et al. 2006), interventions with a relatively shorter duration
produced a significantly larger effect than those that were longer in duration. This might be
because interventions that are long in duration are not attractive to students, which causes
them to disengage from the program. Second, because BMI naturally increases with age,
maintenance of BMI, and in some cases even small increase in BMI, could be considered a

success (Nemet et al. 2005).

The combined effect on the School B

The SSII-Physical Activity Intervention was first implemented in the School B,
and followed by the SSlI-Healthy Eating Intervention Program. Results showed that the
combined effect on just knowledge about obesity-related Type 2 diabetes was greater than

that of the individual SSII-Physical Activity Intervention. Thus, hypothesis 3 was hardly
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supported in the School B. Discussion of change in each dependent variable after the
combined intervention would be presented below.

Knowledge about obesity-related Type 2 diabetes: The result revealed that there
was no significant increase in mean knowledge after the individual SSII-Physical Activity
Intervention Program (Mean=7.25), comparing with before the individual program
(Mean=6.45). The mean knowledge score after the combined intervention (Mean=8.40) was
significantly higher than that after the individual program, and also significantly higher than
the mean score at baseline. These results suggested that 1) the combined interventions
were effective at producing increased knowledge about obesity-related Type 2 diabetes in
School B, and 2) combined effect of the SSII-Physical Activity and Healthy Eating
Intervention Programs on knowledge was greater than that of the individual program. This
finding is as expected, indicating that activities aiming to enhance knowledge about obesity-
related Type 2 diabetes; such as lecturing, questioning, small group discussion, used in the
SSlI-Healthy Eating Intervention could improve students’ ability to recognize and understand
information about risk factors, symptoms, prevention and treatment, and health
consequences of obesity and Type 2 diabetes.

Physical activity self-efficacy: The result demonstrated that mean score of
physical activity self-efficacy after the individual SSII-Physical Activity Intervention Program
(Mean=34.80) was not significantly different from the mean score before the individual
program (Mean=32.90). However, mean score after the combined intervention
(Mean=36.50) was significantly higher than it was before the individual program. There was
no significant difference in mean score between after the individual intervention and after
the combined intervention program. It appears that 1) the combined interventions were
effective at producing increased physical activity self-efficacy, and 2) as there was no
significant increase in self-efficacy between endpoint and combined measures, combined
effect of the SSII-Physical Activity and Healthy Eating Intervention Programs on physical
activity self-efficacy was not greater than that of the individual program. An increase in
physical activity self-efficacy after the combined interventions although the SSII- Healthy
Eating Intervention was implemented may be due to association between physical activity
self-efficacy and healthy eating self-efficacy. It is shown that there was significant
correlation between physical activity self-efficacy and healthy eating self-efficacy after the
combined interventions (r = .580, p < .001). This may suggest that the SSII- Healthy Eating
Intervention produced students’ healthy eating self-efficacy and thereby leading to increases

in physical activity self-efficacy after the combined interventions as significant differences in
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physical activity self-efficacy between the baseline and the combined measures was
demonstrated. It is likely that implementation of the SSII- Healthy Eating Intervention
Program after the SSII-Physical Activity Intervention could much more influence physical
activity self-efficacy than the SSII-Physical Activity Intervention itself.

Physical activity self-control: 1t was demonstrated that mean score of physical
activity self-control after the individual SSII-Physical Activity Intervention Program
(Mean=31.95) was not significantly different from the mean score before the individual
program (Mean=30.85). However, mean score after the combined intervention
(Mean=33.55) was significantly higher than it was before the individual program. There was
no significant difference in mean score between after the individual intervention and after
the combined intervention program. This suggested that 1) the combined interventions were
effective at improving physical activity self-control, and 2) combined effect of the SSII-
Physical Activity and Healthy Eating Intervention Programs on physical activity self-control
was not greater than that of the individual program. An explanation of this finding may be
due to increase in physical activity self-efficacy as discussed above which is accord with the

study of Anderson et al. (2006), demonstrating that physical activity self-efficacy had direct

effect on physical activity self-control (Bdirect = 18, p < .001). Again, it is likely that
implementation of the SSII- Healthy Eating Intervention Program after the SSII-Physical
Activity Intervention could produce higher physical activity self-control than the SSII-Physical
Activity Intervention itself.

Physical activity: The result revealed that mean score of physical activity after
the individual SSII-Physical Activity Intervention Program (Mean=52.25) was not significantly
different from the mean score before the individual program (Mean=45.75). However, mean
score after the combined intervention (Mean=58.05) was significantly higher than that
before the individual program. There was no significant difference in mean score between
the end point measure and combined intervention measure. These results suggested that 1)
the combined interventions were effective at improving physical activity, and 2) as there
was no significant improvement of physical activity between endpoint and combined
measures, the combined effect of the SSII-Physical Activity and Healthy Eating Intervention
Programs on physical activity was not greater than that of the individual program. The
increase in physical activity after the combined interventions although the SSlI-Healthy
Eating Intervention was implemented second may be due to several reasons. First, it may

be due to an association between physical activity and healthy eating behavior as
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discussed above. It is demonstrated that, after the combined interventions, healthy eating
behavior at the combined measures was significantly higher than that at the baseline
measures (t = -4.973, p < .001). This may suggest that the SSll-Healthy Eating Intervention
increased students’ healthy eating behavior and it is likely that the increased healthy eating
behavior lead to increase in physical activity after the combined interventions as a
significant difference in physical activity between the baseline and the combined measures
was demonstrated. Second, it may be because of increases in physical activity self-efficacy
and physical activity self-control after the combined intervention. The study of Anderson et
al. (2006) may again help explain this. Results of their study showed that physical activity

self-efficacy had indirect effect on physical activity through physical activity self-control
(Btota| = .12, p < .05), whereas physical activity self-control had direct effect on physical

activity (Bdirect = .36, p < .001). This is consistent with the study of Smith et al. (2009)
examining association of changes in self-efficacy, voluntary physical activity, and risk factors
for Type 2 diabetes in a behavioral treatment for obese preadolescent and found that
change in self-efficacy significantly predicted change in physical activity (B = .44, p = .02).
BMI: The result demonstrated that mean BMI was significantly lower after the
individual SSlI-Physical Activity Intervention Program (Mean=24.92) than before the
individual program (Mean=25.38). The mean BMI after the combined intervention
(Mean=25.24) was higher than that after the individual program, but still lower than the
mean score at baseline. However, There was no significant different in mean BMI between
endpoint measure and combined intervention measure. These results suggested that 1) the
combined interventions were as effective as the individual program at producing a reduction
in BMI, and 2) combined effect of the SSII-Physical Activity and Healthy Eating Intervention
Programs on BMI was not greater than that of the individual program. Explanations for the

combined effects of BMI in School A may apply here for discussion.

Hypothesis 4: School A, where the SSll-Healthy Eating Intervention was first
implemented, would have a lower BMI than School B, where the SSII-Physical Activity
Intervention was first implemented.

The results showed that there were significant differences in dependent variables
associated with school after adjustment for differences in knowledge, physical activity self-
efficacy, and BMI prior to the intervention (F = 2.426, p = .038). Univariate analysis showed

that after the combined intervention program, there were differences in healthy eating self-
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efficacy and physical activity self-control between School A and School B, where School A
provided higher healthy eating self-efficacy and less physical activity self-control than
School B (Healthy eating self-efficacy: mean=47.81 for School A vs 45.20 for School B;
physical activity self-control: mean=29.29 for School A vs 33.55 for School B). It appears
that the combined SSll-Healthy Eating Intervention and Physical Activity intervention
programs was more effective in producing increased healthy eating self-efficacy, but less
effective in improving physical activity self-control than the combined SSII-Physical Activity
Intervention and Healthy Eating Intervention programs. Regarding BMI, although School A
failed to demonstrated less decrease in BMI than School B, the combined SSll-Healthy

Eating Intervention and Physical Activity intervention programs implemented in School A
provided higher partial T]2 than the combined SSlI-Physical Activity Intervention and Healthy
Eating Intervention programs implemented in School B (partial 1’]2 = .25 for School A vs

partial 1’]2 = .11 for School B). This suggests that implementation of the SSll-Healthy Eating
Intervention program and followed by the SSlI-Physical Activity Intervention may provide
greater impact on BMI than the opposite one. This may be because changing eating
behavior provides faster weight loss when compare with exercise. The study of Johnson et
al. (1997) supports this explanation. In their study, dietary and exercise interventions for
obese children were examined. Twenty-eight children were randomly assigned to one of the
three interventions; NE-received a nutrition and eating-habit intervention for 7 weeks
followed by an aerobic exercise intervention for 7 weeks; EN-received the opposite
sequence; INFO-was educated on diet and exercise for 14 weeks. Results showed that NE
group displayed uniform weight loss over the 16 sessions, whereas EN group did not lose

weight until after session 9 when the nutrition component was introduced.

Hypothesis 5: The reductions in BMI, and increases in healthy eating and physical
activity would be accompanied by increases in self-efficacy and self-control if the PBC is good
at predicting actual behavior change.

Discussions for this hypothesis will be separately presented by each behavior as
follows.

Prediction of BMI and healthy eating behavior
The results showed that reduction in BMI was not significantly correlated with
increases in healthy eating self-efficacy, healthy eating self-control, and healthy eating

behavior. In addition, increase in healthy eating behavior was not significantly predicted by
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increases in self-efficacy and self-control. However, directions of correlations among those
variables tend to be as expected. This finding is not consistent with Roach et al. (2003:
1357-1359) evaluating an intervention program designed to increase self-efficacy for weight
loss. Results found that there was a significant relationship between change in self-efficacy
and change in eating behavior for the intervention group (r = 0.388, p < .01), but not for the
control group. In addition, Change in self-efficacy was also significantly correlated with
weight loss in the intervention group (r = -0.536, p < .01), but not in the control group,
demonstrating that as self-efficacy improved, eating habits improved and weight loss was
greater. As suggested by the TPB, an additional analysis which included intention to
perform healthy eating was performed and the result demonstrated, surprisingly, that
healthy eating behavior was significantly predicted by a decrease in intention to perform
healthy eating. In turn, increase in intention to perform healthy eating was significantly
predicted by increase in healthy eating self-efficacy. This additional finding suggests that
PBC, as it comprises of self-efficacy and self-control defined in this study, had no direct
effect on healthy eating behavior, instead, it had indirect effect on healthy eating behavior
through intention to perform healthy eating. This is contrary to the results of the Study 1

(Patcharee. 2007) demonstrating that, among PBC and intention, intention to perform

healthy eating did not significantly predicted healthy eating behavior (B =.129, p > .05).

An explanation for this finding, which demonstrated direct effect of intention on
behavior, may be because both components of the PBC were used in this study. As stated
by Ajzen (2002: 8), a mixture of self-efficacy and controllability items significantly improved
prediction of intentions but not of behavior. Perceived self-efficacy was found to be account
for significant portions of variance in intentions, beyond attitudes and subjective norms, and
in behavior, over and above intentions. In contrast, controllability added significantly to the
prediction of behavior but not to the prediction of intentions. Another explanation may be
due to forming implementation intention which is discussed above. Briefly, the
implementation intention has been shown to enhance the prediction of behavior provided by
the TPB, reduce the impact of habit on future behavior (Sheeran & Orbell. 2000), enhance
people’s ability to self-regulate their behavior (Webb & sheeran. 2003), and strengthen the
intention-behavior relationship (Latimer et al. 2006; Milne et al. 2002; Prestwich et al. 2003).
In the SSII-Healthy Eating Intervention Program, the students were assigned to form
implementation intention to eat healthily during next week. By forming implementation

intention, the intended behavior can be initiated more immediately, more efficiently, with
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less effort, and in a relatively automatic fashion (Gollwitzer. 1999; Sheeran & Orbell. 2000;
Webb & Sheeran. 2007). In this case, it is possible that implementation intention
strengthens the intention-behavior relationship resulting in increase in healthy eating

behavior. However, it is also found that healthy eating behavior was significantly predicted

by a decrease in intention to perform healthy eating (B = -556, p < .01), instead of an

increase one as stated by the TPB. This finding is in line with a study of Armitage & Conner

(1999: 83) using the TPB to predict consumption of a low-fat diet and found negative B (B
= -.35, p < .01) for the prediction of behavior from intention, which reflects the fact that
percentage of fat is measured in absolute terms. Thus, if one intends to eat low-fat diet,
one would expect the proportion of fat to be lower, resulting in a negative association. This
explanation may apply for this finding. Another explanation may be due to literal
inconsistency, which is that students do not act on their stated intention (Ajzen & Fishbein.
1980, 2005).

Prediction of BMI and physical activity

The results showed that reduction in BMI was not significantly correlated with
increases in physical activity self-efficacy, physical activity self-control, and physical activity.
Contrary to the prediction of healthy eating behavior, increase in physical activity self-
efficacy and increase in physical activity self-control together significantly predicted increase
in physical activity, explaining 16.4% of variance, with only change in physical activity self-
control being a significant predictor. This finding suggested that as physical activity self-
control improved, physical activity improved. In other words, the PBC is good at predicting

actual behavior change which confirms the results of the Study 1 (Patcharee. 2007)

demonstrating that, PBC significantly predicted physical activity (B = .312, p < .01). This
finding is also accord with the study of Anderson et al. (2006) mentioned above, showing
that physical activity self-control had a direct effect on physical activity and physical activity
self-efficacy had an indirect effect on physical activity through physical activity self-control.
In this study, it is revealed that physical activity self-efficacy did not significantly predict
physical activity; it is possible that physical activity self-control may be a mediator between
the two variables. Impact of implementation intention may also help explain this as it is
possible that forming implementation intentions enhanced people’s ability to self-regulate
their behavior, which thereby directly increase physical activity.

Overall, from the results suggested above, it is likely that, for healthy eating

behavior, self-efficacy was a dominant predictor when compared with self-control; whereas
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for physical activity, self-control was a dominant predictor. Reduction in BMI was not
accompanied by increases in self-efficacy and self-control related to healthy eating and
physical activity, even increases in behaviors. It is possible that there might be mediators;
such as emotional eating (Andrade et al. 2010), among these variable correlations and this

point should be further examined in this age group.

APPLICATIONS OF FINDINGS

1. It is suggested, from the study results, that interventions related to nutrition and
healthy eating behavior should be implemented initially to obtain greater effect of the
combined interventions on BMI.

2. As it is suggested that affective beliefs influence change in behavior, future
behavior change interventions for combating obesity in children should target the affective
component of attitude, which concern happiness, enjoyment, and use an interactive format
of program delivery.

3. Health practitioner or professional interventionists, who require increases in
healthy eating behavior as a major outcome, should apply strategies aiming at improving
healthy eating self-efficacy in the behavior change interventions; including mastery
experience, modeling, and verbal persuasions. In addition, for the combined intervention,
the healthy eating intervention should be first implemented and followed by physical activity
intervention. This order is suggested from the results of this study as well as the results of
Study 2 as implementing the two interventions at the same time is likely to yield only
maintenance in healthy eating behavior, but not an increase.

4, Health practitioner or professional interventionists, who require increases in
physical activity as a major outcome, should apply strategies aiming at improving physical
activity self-control in the behavior change interventions; including self-monitoring, self-
reinforcement, stimulus control, and implementation intention.

5. Cooperative and interactive learning is important for behavioral interventions
designed for children. Thus, having experience in these learning styles together with clear
understanding of self-efficacy, self-control, and implementation intention concepts probably

leads to program success.



181

LIMITATIONS AND RECOMMENATIONS

1. Obesity is considered as a major risk factor of Type 2 diabetes and other
complications, such as abnormal lipid profiles. Risk for these complications, however, could
be reversed with a 5% decrease in age-adjusted BMI percentile (Nemet et al. 2005).
Unfortunately, blood testing was not performed in this study as the majority of students’
parents refused this, therefore it was unable to assess whether the combined interventions
provided positive effects on biochemical variables such as blood glucose and lipid profiles.
Future research should perform blood testing in order to obtain clear reduction in risk for
Type 2 diabetes and other complications of obesity.

2. A longitudinal, randomized clinical trial, larger sample sizes is needed to confirm
a possible path from self-efficacy and self-control to healthy eating behavior and physical
activity and to change in BMI. If such causal path is confirmed, interventions similar to SSII-
Healthy Eating and Physical Activity Programs may have practical applications in other
settings. In addition, program efficacy in terms of theoretical bases was also evaluated.

3. Long-term follow-up studies are needed to determine whether maintenance of
behaviors and weight loss can be achieved over the longer term.

4. Although parental involvement was a part of this study, the specific effect of
parental influences was unclear. In addition to the SSlI-Healthy Eating and Physical Activity
Intervention, additional “parent classes” might also be helpful in providing a forum for
parents to support one another and share successes and challenges with family lifestyle
changes. Thus, parent classes should be included in future study to determine if parent
participation is associated with outcomes.

5. Intervention duration is important to consider because it is difficult to
disseminate intensive programs in school given the competing demands for classroom time.
Moreover, the long intervention duration also translate into higher dissemination costs
because both training and delivery costs will be greater. Future studies should investigate
the effect per hour of the intervention.

6. As itis suggested by the literature that physical activity self-control may be a
mediator between physical activity self-efficacy and physical activity in adults. Future study
might include an investigation to confirm this in schoolchildren, in order to make a

theoretical contribution to the literature.
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7. In this study, reduction in BMI was not accompanied by increases in self-efficacy
and self-control related to healthy eating and physical activity, even increases in behaviors,
therefore research investigating mediations among those variables may be needed.

8. The students participating in this study were in low-income and low-educated
families, consent from their parents to participate in the programs was given and a majority
of them were at a stage of being ready to change their behavior. Results may be biased
and generalization to the population may be limited.

9. It should be noted that self-monitoring with forming implementation intentions
are difficult for this age range. Thus, applying this strategy in schoolchildren should be dealt

with carefully and even reviewed.
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APPENDIX B
- Concepts, activity framework, and activity lesson plan
- Example of the SSlI-Healthy Eating Intervention Program

- Example of the SSII-Physical Activity Intervention Program
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APPENDIX C

Results about satisfaction and feeling after participating in the program



263

a @ 1 ¥ 1 o a
ﬂ'namwmua'anNQOﬂu 15915 8T A ERIEIIIN

P =t ¥
ﬂ')'l&lzﬂﬂ ﬂ')ﬂ&lﬂ‘iz‘ﬂ‘ﬂ‘l%

1. "L@‘Tmmj’jwm']umifﬂﬁluﬂmﬁumm%m 9 LRZMT ARALFEADNISAUIAITNLAL
a1 (2)
"L@Tmmfl,%mmiaaﬂﬁﬁaﬂ’m (3)
ashduazzouaun uazaaulithlulglugiadszdriu 3)
« Aa
asiluanifianuaana (1)
aunfleaiau (3)
ledunud wazlavihfianssans 4 31 (5)

udtldanuiunnung uazldiinmseanudiwezldliiing @)

q

© N o o A~ Db

S 9 NNABUAE 01 IINBUTN 16N 9 wazwannusadan ezl jia Tu

TI939 (1)

9. lddsuilmdmwinduaiilyinndwniawa uazldinmsaanmdimouazFoui
MISLARDRETNT Fouilnzuin (2)

10. spnnlWsauuLiian stwﬁhl,ammm‘iﬂwﬁwaawaﬂﬁ"6]

11. "L@“‘E'Jﬂauam,ﬁaﬁﬁw,‘%wﬁ (1)

12. "L@i”LsiumgﬂﬁmhkvlajvlﬁLﬁﬁauﬁﬁmiiuLL@iwhtﬁvLﬁL%'ﬂufﬁ'mﬁau6] (1)

13. ldanuiisoulindu (6)

14. agduwrailulany (1)

15. amnlﬁagmaaumnmﬁmm:lﬁﬂgﬁaaulﬁawu"l&iéau"l,mﬁ'ﬂiﬂﬁanﬁ@%u )

16. BEINYNNINTIVLLLHAN (2)



LLfIJfIJ‘]Ji&Lﬁ%ﬂ']W‘S'JN?J?Jﬁﬂ']‘SLﬁ"]‘i'JNﬁi]ﬂ‘i&lsl%rﬂ‘iltﬂi&l

264

v ~ Vlsbw [ s VL v Y a
1. BNLIYW ﬂiﬂﬂ?ﬂﬂgllazﬂiztﬂﬁ%ag ‘JiJ']\‘lﬁ]'lﬂﬂ'liL“ll']i'J&lﬂﬁ]ﬂii&l‘ﬂa\‘i‘[ﬂi\‘iﬂﬂi

- ﬁﬂﬁl@”ﬁ’h"l,&imsﬁummm'm
- ldanuiun wazldvinfanssuiuwanig dae
v A v dl = v
- VL@]LiU%ELﬂEJ’JﬂUI‘JﬂE]’Ju
a o ° A
- Gouinidwnuaaned (3)

- "L@i”fmmmé’n 5 Wy

- avihfanssunuiians
v ~ a & o &

- ldFhnmtiniwihdaanandulianszimng
o o A '

- "L@mummnmmulunqm

- "L@‘Tm’mjl,l,azvlﬁamﬂ'ama”m

- RBNAaal (8)
- dnunanaduaz latawnu g
- lEnutiadsziiwle
a v a 1 d:&’
- AFunInudeguNWEIL (2)
a o &
- Hanuiunniu

o v ~
- V]’]FL%&IET‘IJJ']’IWLLTGLLSG

L

3. ﬁfnL’%ﬂ%:ﬁmmianasi'mvls@ian'm,ﬂ'ﬁ'mﬁanﬁu LRLARINEN
azls19
- mMIhemsaunan
vurma o :’ L
- "L@g’mmmﬁu
- "L@i”ﬁ%msﬁ’]mms
- 3Endlandi g anauw
- vzl \NagunIN

AN v o
- mi,ﬂw"l,@mmmi

lﬂl IHI a lgl o s L e ¥ 1 a ~ L
mm]aﬂuuﬂaamnﬂwu‘lum%n Liﬂ%‘ﬁa\‘lﬁ]'lﬂL?lﬁi'l&ﬂi)ﬂii&l&lﬂzliﬂ']\‘l

Sanisznuled



265

WS WAV DL ABDUWZAI DA DY ms‘lﬁ’ﬂ%’uﬂy Folaielunisdananysnaali
- M1 MRAATZRALES (2)
va 6 1
- YalATnUENILEY
- e inewaantingInie

- ®DWNNANIIY mmmﬁ'ﬂﬁlum\jw

ﬁfnL’%ﬂ%azﬁ'\mmiuazﬂszaumsnﬁﬁmﬁ'nn'lsu'%fnﬂmmmazms
wdanlnraaniasilagnsaionssalddszandlaludialszininadels
v
1119
- Judszmueaiwisleasu 5 m&'
- nlduussinlvasauasa LLazﬂuFqumu
- MALANETWIT MIBanfAINY
- panMmaIMenNiu (4)
- ﬂ%’uﬂgaéffama
1 a
- AU

A & Aa &
- Laaﬂeﬁaa’lﬂ’]‘m&lﬂ‘iﬂﬂ"ﬁu

L

Y A o A > 1 dq'd = U 1 a =~ 1
ANNIIIANINITINANHIRSLT WD N WNLSURIZIDIIINNINIINNI D 18] INIZLHE)
1
- Lﬁﬁiwﬁﬁ]ﬂﬁmlﬁaam (6)
v 1 v v tﬂl Qd v
- mwnmwm:az%ummgmn6] Wenulsndu (5)
- W ldaaanudiu (2)
- ENTNWIZEENNYINaNIIaN

- panmasme (2)



266

a @ 1 ¥ 1 V) a
AMAAALARIINNENGID 1911 15915 ana I aAINg

mwé’ﬁnmwﬂszﬁu‘la

1.

© © N o o A~ Db

sunfiazanaa (4)
a6 A o =
dlanazionwasanli uazTauianvasuILINAN g (3)
"l,aJ'amnlﬁajlﬂLWiﬁ:ﬂglﬂ(’?imﬂLLaxaauaaﬁﬁﬂiﬂmﬁ
amﬂslﬁﬂga%i@imwswmghﬁ

v =1 =} &) = = = 1
asnnlwazianaudn uauaand agiiiduaudlaiq
amniﬁagmﬁwﬁammﬁkaL%Uuﬁﬂﬂgaaulﬁa@ﬁwﬁfﬂ
ﬂi:ﬁ'ﬂﬁ]ﬁﬂgmaauﬁaﬂméhu,

Y a ~ o
amrﬂmagman VFAWIDIINEIN

"L@i”m"mf LLa:"Lﬁjfdﬂﬁua:VLiﬁ Anazlslu

LL?J‘]JII‘RLSQ\I%I]"IWS'JN‘IIa\‘iﬂ’]‘iL’lT’]‘i'J&lﬁ%ﬂi‘iﬂi%‘[ﬂiltﬂiN

%} =1 Yas 7 I'4 v v 1 a

%ﬂL‘SEI%IGISIJWT]N;Sltazﬂizrﬂ%%aﬂiu'ld%’]ﬂﬂ’]‘ilﬂl'li')&lﬂ%ﬂ‘ii&d‘lla\‘ltﬂidﬂ’l‘i

v o A @ . @ A v ~ A &

- "Lmumwgmmnuimmﬂﬁ FIIURHIAT LT UL TENIUONAIINLARRDE LazA
ld3inamsdegeaiwiediels uadldvinihualide asesnn (2)

- ﬁﬂﬁlﬁjﬁ%msaﬂmmﬁm 1eMIwaInIINTIDaaANE I LLazﬁ"l@ijmsﬁ']
URHICHELHE et Yinsiua bl LLaz"Lﬁg”%%'mi%aaW%WSLLa:InﬁuWﬂWi LAE3g
LARDAVAIANNIT "L@Tjé]”mﬁawm yﬂuLLazvl@Tiﬁ‘ﬂﬂgﬁaauﬁﬂ%mslﬂu )

- "L@Tﬁ%ms%'uﬂszmummma:3'§msg16nu§afm'mwiaz"nﬁﬂ

- "Lﬁj”%%'miguﬂaaaﬁmmmmi

v v { U 1 ‘3‘ I 1 & v
- ldanuiashiedu inzileiwdugluaiduliadiull 75%
- ldanafinenunsdhiinfanswsaslasmsliadiu (2)

v v dl s a dlﬂ; :’ b = 6 1 s
- vL@]ﬂ’]’lSJELﬂU’Jﬂ‘]Jﬂ'WSﬂ%Eﬂ‘VY]iYW]ﬁ']NW?ﬂﬂ@%ﬁ%%ﬂLLﬂtNﬂizIﬂl%%@E]@I’JLT] (5)

gi gi a 4?/ %) > = > Y 1 a = v
mMsaswuasniinnlwauknisawnasanniansinnanssadazlsineg
- dhwsinaaad ldvhamsligunasasiudszmu ()
Ac o o £ Ac o o o Yy iy o NI i Ada
- pwiifshwindu viifthninae uazildiimaaaiminlildonninga
wazldiliiizasmaaannudmuasiliinsfuanmsniidszlont (2)

- emisuazyiniihwa bl (2)



267

- nlnaa (10)
- lavin mmﬂﬁ;jﬂnmaa%’uﬂizmu
a v o v U &
- ummgua:m‘l%mﬂ suwnangiumay
v Wtﬂl v o vy o dld 6
- "L@mmgl,saamia@mmmu LLa:mlﬁl@gmsmﬂszmummswuﬂs:Iﬂm

- ey uazpadnwn

LY = = U, 1 1 L L a \ A o a £% ~
wnisaulianuiinadrslsdanisidnianfenssa uazdeniwnisaudseivled
azlsting
- dnvivlanennldvifansmy enuiinfinzuanamazuaziig Junduliiazue
azlafinguazngalaues
weR :/ L =) dl v Y 1 d‘;/
- Enhwiinaauas@lafldidrialasinih @)
o v A \ & o a A o A A o
- mldiEnSanuguuaztinreumiaatiwin fifdserivlafiga faniavh
AULAET UazNTIBUDILA
- amnldagunmaudn (2)
- aynun asnnlifldalluu o @)
- Uwerivlef W war ag whanlulssSou (4)
A A oo
- @ nlevens
- AUNANNUAZAZROUR

- dsznulanleiauinud wazaantiiaene (2)

o R A Y YT A [} o a '
wnisauiidaawaunzuianasnsmlsudydlatelunisdnfanssaaaly
° a £ v o+ Py [ o Aa A a
- hensaduuazvalivhisdsigeaiunn g iulumsihfansafilssSou

v . L . &
- avnldagidnananiti WGnazle luaa

.. ¥
- aonnlEhe Iy (2)
- asnlEvinewntasay
- ganmadme Wnnnae (2)
ﬁfnL’%ﬂm]zﬁ'lm'miuaz‘dszaumsnﬁtﬁmﬁ'nmsu‘%fnﬂmmma:ms
wdanlnrsaniasiilagnsaionssalddszandlaludialszininadels
v
1119
- w1 A nAuaIs 1200 Alanaaad azadlaaaiinnin

- grenwinlduanaudn LLazuaﬂﬁ'ﬁJmaUﬂ%'aLLa:uaml,riﬂuﬁvl,sjﬁmsaﬂﬂmué"’m

dasrinangls



268

- BANMAINENNIY (6)

. WgnEnNaRuMEn

- 2mbhdtmsaaanudinlduenldinuutuazitaes (3)
- F3eanssme

L

- | o a > 1 4”4 = U 1 a -~ 1
AINNIIVANINITINANBILLT WD N WNLSURIZIDIIINNINIINNI D 1 W36
1
ST ARSIt me:ﬂﬂﬁ]a ﬂgﬂn%‘ﬂ uaz laaaauaIueL
- TN Ulﬁj’j’]msadiﬂéT’méTaoﬁ']ashavli uaz lavinannnsnadselamd
aNransaLng
- WwzesnlRinwinaaad (5)
- Lﬁﬁ’mmezvl,@?j’jﬂiﬂ5quﬁful,l,si°nm@"lmu
- uwnzaun uazaenlildaldasnitlduwg ¢ (3)
L3 I a t:lld
- wuwzdlwiansTung
v = (%
- wAwsianudsznulaan

- L°1T’1LWinzvl@Tﬂ’nuﬁﬁaamimumms )



CURRICULUM VITAE



Name

Date of Birth
Place of Birth
Address
Work

Place of work

270

CURRICULUM VITAE

Patcharee Duangchan

23 July, 1974

ChiangMai, Thailand

56 Moo 6, Kheelek district, Amphur Maetang, ChiangMai, Thailand
Lecturer

Faculty of Pharmacy, Srinakharinwirot University, Rangsit-Naknon Nayok

Road, Ongkharak, Nakhon Nayok, Thailand

Educational Background:

1998

2001

2010

Bachelors of Pharmacy,

From ChiangMai Univeristy

Masters in Pharmacy (Hospital pharmacy)
From Mahidol Univerisity

Ph.D. in Applied Behavioural Science Research

From Srinakharinwirot University



	1Cover.pdf
	2Abs
	Chap 1
	Chap 2
	Chap 3
	Chap 4
	Chap 5
	App_bip
	App
	Vita

