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ABSTRACT

Carbohydrate counting (CHO counting) is a meal planning approach for diabetes that
focuses on carbohydrate as the primary nutrient affecting postprandial glycemic response.

Appropriate educational tools for meal planning using this approach for type 1 diabetic
adolescents, who are simultaneously in a physiopsychosocial changing period, is important to
allow for variability of food choices and flexibility for their lifestyle as well as to prevent
diabetic complications and also to increase quality of life. In this study, we developed and
evaluated the effectiveness of the educational tool model for self-help meal planning for type 1
diabetic adolescents using CHO counting concept. The developed educational tool model
comprised 2 tools: 1) the booklets of CHO counting as a colorful comic book composed of 2
books, the self-help guidelines for meal planning using CHO counting and food exchange lists
for counting CHO and 2) a CHO counting game using photographic food cards. All tools were
designed using a Cognitive Behavior Therapy and Edutainment approach to provide dietary
knowledge for learning CHO counting.

The effectiveness of the developed educational tool model was assessed in a total of 20
type 1 diabetic adolescents (mean age of 15 years) to determine 1) the patient’s knowledge
and understanding of meal planning using CHO counting; 2) the accuracy in patient’s
perception and conceptualization in CHO counting and 3) the patient’s satisfaction with the
developed educational tool model. All evaluations were accomplished by arranging 2 sessions
of a group meeting (once a week for 2 weeks) for class practice, homework exercises and
using validated questionnaires. The patient’s performances were determined before and at the
end of the study. In general, the results revealed that most patients significantly improved their
knowledge and understanding of meal planning using CHO counting (p<0.05) with high
knowledge level (70% of participants) and moderate knowledge level (25% of participants)
after using the developed educational tool model. A majority of the patients understood CHO
counting concept at high level and they had high perception and conceptualization in this
approach; in addition, they were also satisfied with the developed educational tool model. In
conclusion, the developed educational tool model is acceptable as attractive learning tools for
type 1 diabetic adolescents.

KEY WORDS: CHO COUNTING/ EDUCATIONAL TOOL MODEL/ TYPE 1 DIABETIC
ADOLESCENTS/ MEAL PLANNING
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CHAPTER 1
INTRODUCTION

Clinical Background

Type 1 diabetes is a non-communicable chronic disease which mostly found in
children and adolescents. The incidence of type 1 diabetes in Thailand was reported to
be as low as 0.2/100,000/year in last 20 years, whereas nowadays, the incidence
especially in children and adolescents is increased as 1.65/100,000/year which was
similar to the incidence of type 1 diabetes in other Asian countries (1, 2) Therefore,
type 1 diabetes is now increasing in Thailand.

Type 1 diabetes is a serious chronic illness. It results from inflammatory
destruction of the beta cells of the pancreas, leading to essential complete loss of the
ability to synthesize and release insulin so the diabetics require insulin therapy by
injection through their lives (3). Uncontrolled diabetes can lead to both acute and
chronic complications including repeated infections, cardiovascular disease, kidney
disease, loss of vision, and neuropathy. People with diabetes are at 2-4 fold increased
risk of myocardial infarction and stroke (4). Diabetes is the most common cause of
blindness with it’s onset in working age adults, and of non-traumatic amputations, and
is the leading single cause of end-stage renal disease requiring dialysis and
transplantation (3). On the other hand, it is also the leading cause of peripheral and
autonomic neuropathy that makes the patients suffer from those symptoms (4).

However, the risk for developing such complications can be reduced as reported
by several clinical trials. In the Diabetes Control and Complication Trial (DCCT) and
the United Kingdom Prospective Diabetes Study (UKPDS) which patients were
followed for an average of 10 years, epidemiological analysis of the data showed a
continuous relationship between the risk of microvascular complications and glycemic
control, such that for every percentage point decrease in HbA;C (e.g., 9 to 8%), there

was a 35% reduction in the risk of microvascular complications, an 18% reduction in
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combined fatal and nonfatal myocardial infarction and a 17% reduction in mortality
(7,8). Furthermore, the improvement in glycemic control did not only decrease risk of
complications or increase quality of life but also reduce an annual health care expense
(9). To prevent diabetes complications and to live longer healthy life, glycemic control
should be improved. In order to accomplish this goal, patients should be provided

dietary knowledge and skills for changing lifestyle in order to improve quality of life.

Management of Type 1 Diabetes

Treatment of type 1 diabetes requires insulin therapy combined with careful
control of diet and physical activity. Medical Nutrition Therapy (MNT) has come into
use recently which is integral to total diabetes care and management (5). The goal of
MNT is to assist people with diabetes in making self-directed behavior changes that
will improve their overall diabetes management and/or nutritional status. Diet and
nutrition counseling plays a central role in the management of children and
adolescents with type 1 diabetes.

Nutrition recommendations for children and adolescents with type 1 diabetes
should focus on achieving blood glucose goals that maintain normal growth and
development without excessive hypoglycemia. This can be accomplished through
individualized food and meal planning, flexible insulin regimens and algorithms,
self-blood glucose monitoring and education promoting decision-making based on

outcomes (6).

Meal Planning: Carbohydrate Counting

Carbohydrate counting is one of meal planning approaches used with clients who
have diabetes that is interesting now. It is not a new concept. The concept of
carbohydrate counting has been found since the 1920s, but it received renewed interest
after to be used as 1 of 4 meal planning approaches in the DCCT. In this trial,
carbohydrate counting was found to be an effective method for achieving treatment
goals and increasing flexibility in meal planning (10).

Carbohydrate counting is a meal planning that focuses primarily on the amount
of carbohydrate eaten. It is based on the assumption that carbohydrate is the

macronutrient that has the most effect on postprandial blood glucose. On the other
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hand, the major determinant of the glycemic response is the total amount of
carbohydrate ingested rather than the source of carbohydrate (11). Therefore, it is the
total amount of carbohydrate in a meal that primarily determines how much insulin is
required, rather than the amount of protein or fat.

This approach can be used for individuals with type 1, type 2 and gestational
diabetes. Three levels of carbohydrate counting have been identified based on
increasing level of complexity. Level 1, or basic, introduces client to the concept of
carbohydrate counting and encourages individuals to eat consistent amounts of
carbohydrate at meal and snack (focuses on carbohydrate consistency). Level 2, or
intermediate, focuses on identifying patterns in blood glucose levels as relate to food
intake, diabetes medication and physical activity. The individual is taught to interpret
records and take action based on blood glucose patterns. Level 3, or advanced, is
designed to teach clients with type 1 diabetes who are using multiple daily injections
or an insulin pump how to match short-acting insulin to carbohydrate using
carbohydrate-to-insulin ratios. The individual determines how to adjust pre-meal
insulin when eating more or less than usual by using this ratio. All three levels
emphasize portion control and offer opportunities for using creative teaching such as
“food lab” and use of a variety of carbohydrate resource tools and publications (12).
Therefore, nutrition education/counseling about the way of individualized meal
planning, especially in children and adolescents with type 1 diabetes is crucial for

diabetes control and foundation of health.

Development of Nutrition Education Tool Model

From the past, the research related to development of educational tools for
diabetes meal planning found to be rare and carbohydrate counting is a new way of
meal planning which has not received any interest from physician and dietitian in
Thailand. Therefore, it is crucial for developing an educational tool model as well as
for evaluating its effectiveness before applying in the clinical practice.

This approach is interesting and challenging to study in diabetic patients,
especially in adolescents with type 1 diabetes as they are simultaneously in a
physiopsychosocial changing period who need more flexibility in food choices and

lifestyle.
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In this study, the educational tool model was modified from educational booklets
including “Carbohydrate counting (Getting started: level 1), “Carbohydrate counting
(Moving on: level 2)”, and “Carbohydrate counting (Using carbohydrate/insulin ratios:
level 3)” that be made by Daly A., et al. (13). However, some aspects especially the
way of knowledge presentation and food items for carbohydrate counting which need
to adapt to Thai-culture; besides, carbohydrate counting composes of 3 levels, have
been identified based on increasing levels of complexity according to the above
mention, while children and adolescents with diabetes have never known what and
how carbohydrate counting is. Therefore, this study conducted only level 1
carbohydrate counting, or basic, to develop educational tool model for self-help meal
planning for type 1 diabetic adolescents. We expect the patients will receive basic
knowledge and understanding of carbohydrate counting and they can count
carbohydrate correctly for diabetes control following MNT. Furthermore, this
educational tool model can be modified to use with adults who have type 1, type 2,

and gestational diabetes as well.
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CHAPTER 2
OBJECTIVES

General objective

To develop educational tool model for self-help meal planning in type 1 diabetic

adolescents using carbohydrate counting concept

Specific objectives

1. To construct educational tool model for self-help meal planning in type 1
diabetic adolescents using carbohydrate counting concept
2. To evaluate the effectiveness of educational tool model in type 1 diabetic
adolescents by assessing:
2.1 The patient’s knowledge and understanding of meal planning using
carbohydrate counting
2.2 The accuracy in patient’s perception and conceptualization in carbohydrate
counting using the developed educational tool model

2.3 The patient’s satisfaction with educational tool model

Scope of the study

This study was to develop educational tool model for self-help meal planning in
type 1 diabetic adolescents using level 1 carbohydrate counting which focused on
patient’s knowledge and understanding in carbohydrate counting concept so that
patients can count carbohydrate correctly and can plan the menu for their own meal
planning. This educational tool model was developed for type 1 diabetic adolescents.
The evaluation of the effectiveness of educational tool model was performed in type 1
diabetic adolescents who were 12-19 years old and attended Out-patient Pediatric

Endocrine Clinic at Ramathibodi Hospital.
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Expected benefits and applications

Social:
- To offer the new way of meal planning approach that allows for
variability of food choice, flexibility for lifestyle
- To increase quality of life
Economic:
- To decrease health care expense
Academic:

- Patients will receive basic knowledge which is important for further
learning carbohydrate counting at higher levels (Level 2 and 3),
in order to accomplish treatment plan following MNT

- Dietitian & health care teams can further apply this educational
tool model to use with diabetic adolescents in Clinical Practice
Setting.

- The developed educational tool model can also be modified to

type 2 and gestational diabetes.

Definition of terms

Type 1 diabetic adolescents referred to people who were diagnosed to be type 1

diabetes with 12-19 years old.

Educational tool model defined as the systematically developed model which
comprised 2 tools:
1. The booklets of carbohydrate counting as a colorful comic book
which was a set of 2 books. One was the self-help guidelines for meal planning using
carbohydrate counting for type 1 diabetic adolescents and the another one was the
book of food exchange lists for counting carbohydrate.
2. The game of carbohydrate counting as the photographic food card

game.
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Both of them had the backbone of dietary knowledge for learning
carbohydrate counting. In addition, Cognitive behavior therapy and Edutainment

approach were also conducted to them.

Meal planning is a way to plan the type or amount of foods eaten. When
patients eat, how much they eat, and whether or not they have snacks should be based

on their lifestyle, medications, and meal planning goals.

Carbohydrate counting was a meal planning approach that focused primarily
on the amount of carbohydrate eaten to plan the amount of carbohydrate eaten, to
number the carbohydrate unit or choice from carbohydrate food groups. The
carbohydrate food groups included starch, fruit, milk, vegetable and other foods that
contain carbohydrate. They were varied in weight for one carbohydrate unit or choice

that supplies approximately 15 grams of carbohydrate.

Anthropometric assessment as weight for height defined as nutritional status

which interpreted into 5 levels (Classified by Percentile System);

- Wasting : cut-off points as < P3

- Underweight: cut-off points as P3 - <P10

- Normal: cut-off points as P10- P90

- Overweight: cut-off points as > P90- P97

- Obesity: cut-off points as > P97
Data source: National Growth References for Children Under 20 Years of Age, 1999.
Nutrition Division, Department of Health, Ministry of Public Health, Thailand.
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CHAPTER 3
LITERATURE REVIEW

In this chapter, relevant information and study findings were reviewed. It was

divided into 3 main parts as follows:

Part 1 Care of children and adolescents with type 1 diabetes, particularly
medical nutrition therapy focusing on dietary therapy as carbohydrate counting
technique and the researches related to carbohydrate counting

Part 2 Counseling and Edutainment Approach as the important aspects for
developing of the educational tools

Part 3 Measurement of the effectiveness of the educational tools,
particularly the booklets as printed health materials and the researches related to

measurement of the printed health materials

Part1 Care of children and adolescents with type 1 diabetes and the researches

related to carbohydrate counting

1.1 Care of children and adolescents with type 1 diabetes
1.1.1 Diagnosis (14)

The diagnosis of type 1 diabetes in children is usually straight-forward
and requires little or no specialized test. Most children and adolescents with type 1
diabetes present with a several-week history of polyuria, polydipsia, polyphagia, and
weight loss, with hyperglycemia, glycosuria, ketonemia, and ketonuria. Glycosuria
alone, especially without ketonuria, may be caused by a low renal glucose threshold.
Thus, an elevated blood glucose concentration must be documented to diagnose

diabetes.
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Diagnostic Criteria (14)
The criteria for the diagnosis of diabetes are presented in Table 1.
Three ways to diagnose diabetes are possible, and each must be confirmed on a

subsequent day by one of the three methods given in Table 1.

Table 1 Criteria for the diagnosis of diabetes (14)

1. Symptoms of diabetes and a casual plasma glucose > 200 mg/dl (11.1 mmol/l)
Casual is defined as any time of day without regard to time since last meal. The
classic symptoms of diabetes include polyuria, polydipsia, and unexplained
weight loss.

OR

2. Fasting plasma glucose > 126 mg/dl (7 mmol/l). Fasting is defined as no caloric
intake for at least 8 h.

OR

3. 2-h plasma glucose > 200 mg/dl (11.1 mmol/l) during an oral glucose tolerance
test. The test should be performed as described by the World Health
Organization, using a glucose load of 75 g anhydrous glucose dissolved in water

or 1.75 g/kg body weight if weight is < 18 kg.

In the absence of unequivocal hyperglycemia, this criteria should be confirmed by repeat
testing on a different day. The oral glucose tolerance test is not recommended for routine
clinical use, but may be required in the evaluation of patients when diabetes is still suspected

despite a normal fasting plasma glucose (15).

As the incidence of type 2 diabetes in children and adolescents increase, it
becomes increasingly important to differentiate newly diagnosed type 1 from type 2
diabetes. In the slender prepubertal child, one can confidently assume a diagnosis of
type 1 diabetes. However, in the overweight adolescent, differentiating type 1 from
type 2 may be difficult; measurement of islet autoantibodies may be useful in such
patients. In children with negative autoantibodies levels, the use of plasma C-peptide
levels has been recommended, but the interpretation of such measurements is
controversial. The differentiation between type 1 and type 2 diabetes has important

implications for both therapeutic decisions and educational approaches. Regardless of
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type of diabetes, the child who presents with severe fasting hyperglycemia, metabolic
derangements, and ketonemia will require insulin therapy to reverse the metabolic

abnormalities (14).

1.1.2 Initial Care
Ideally, every child newly diagnosed with type 1 diabetes should be
evaluated by a diabetes team (consisting of a pediatric endocrinologist, a nurse
educator, a dietitian, and a mental health professional) qualified to provide up to date

pediatric-specific education and support (14).

1.1.3 Diabetes Education

Studies in children with type 1 diabetes have demonstrated that patient
and family education, delivery of intensive diabetes care management, and close
telephone contact with the diabetes team are associated with reduced hospitalizations,
emergency room visits, and overall costs to the payer and patient (16, 17).

Education is best provided with sensitivity to the age and
developmental stage of the child, with regard to both the educational approach and the
content of the material delivered. Studies suggest that to be effective, educational
interventions need to be on-going, with frequent telephone contact, and both in-person
care and telephone availability have been demonstrated to improve HbA;C and to

decrease hospitalization rates for acute diabetes complications (16-20).

1.1.4 Appropriate Self-management by Age
Because of children and adolescents are growing and developing, their
ability to participate in self-management of diabetes varies with their changing motor
development, cognitive abilities, and emotional maturation. The studies (21, 22) have
demonstrated that parental involvement is necessary throughout childhood and
adolescence to assure appropriate self-management and metabolic control. The

management priorities and issues in self-management are summarized in Table 2.
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Table 2 Major developmental issues and their effect on diabetes in children and

adolescents (14)

Development stage Normal developmental Type 1 diabetes Family issues in
(approximate ages) tasks management priorities type 1 diabetes
management

Infancy (0-12 months) - Developing a trusting - Preventing & treating - Coping with stress

Relationship/ “bonding”  hypoglycemia - Sharing the “burden
With primary caregiver - Avoiding extreme of care” to avoid
fluctuations in parent burnout

blood glucose levels

Toddler (13-36 - Developing a sense of - Preventing & treating - Establishing
Months) mastery & autonomy hypoglycemia a schedule
- Avoiding extreme - Managing the
fluctuations in “picky eater”

blood glucose levels - Setting limits &
due to irregular coping with
food intake toddler’s lack of

cooperation with

regimen
- Sharing the burden
of care
Preschooler & - Developing initiative - Preventing & treating - Reassuring child
early elementary in activities & hypoglycemia that diabetes is no
School-age confidence in self - Unpredictable one’s fault
(3-7 years) appetite & activity - Educating other
- Positive reinforcement caregivers about
for cooperation diabetes
with regimen management

-Trusting other caregivers

with diabetes management
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Table 2 Major developmental issues and their effect on diabetes in children and
adolescents (14) (Cont.)

Development stage Normal developmental Type 1 diabetes Family issues in
(approximate ages) tasks management priorities typel diabetes
management
Older elementary - Developing skills in - Making diabetes - Maintaining
School-age athletic, cognitive, regimen flexible to parental
(8-11 years) artistic, social areas allow for participation involvement in
- Consolidating self- in school/peer activities insulin & blood
esteem with respect - Child learning short-  glucose monitoring
to the peer group and long-term benefits tasks while
of optimal control allowing for

independent self-
care for “special
occasions”
- Continue to
educate school &

other caregivers

Early adolescence

(12-15 years)

- Managing body changes - Managing increased - Renegotiating
- Developing a strong insulin requirements ~ parents & teen’s
sense of self-identity during puberty roles in diabetes

- Diabetes management management to be

& blood glucose acceptable to both
control become more - Learning coping
difficult skills to enhance

- Weight & body- ability to self-manage
image concerns - Preventing &

intervening with
diabetes-related
family conflict

- Monitoring for
signs of depression,
eating disorders,

risky behavior
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Table 2 Major developmental issues and their effect on diabetes in children and

adolescents (14) (Continued)

Development stage Normal developmental Type 1 diabetes Family issues in
(approximate ages) tasks management priorities type 1 diabetes
management
Later adolescence - Establishing a sense of - Begin discussion of - Supporting the
(16-19 years) identity after high school transition to a new transition to

(decision about location,  diabetes team independence
social issues, work, - Integrating diabetes - Learning coping
education) into new lifestyle skills to enhance

ability to self-
manage

- Preventing &
intervening with
diabetes-related
family conflict

- Monitoring for
signs of depression,
eating disorders,

risky behavior

Adolescents

Adolescence is a period of rapid biological change accompanied by
increasing physical, cognitive, and emotional maturity. Adolescents are struggling to
find their own identity separate from their families. Many of the diabetes-related tasks
can interfere with the adolescent’s drive for independence and peer acceptance. Peer
pressure may generate strong conflicts. In this age-group, there is a struggle for
independence from parents and other adults that is often manifested as suboptimal
adherence to the diabetes regimen.

Because adolescents have the fine motor control to competently
perform most self-management activities, it is tempting for parents to turn over total
diabetes management to the teenager. While adolescents can perform the tasks of

diabetes management, they still need help with decision-making about insulin
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adjustments. Adolescents whose parents maintain some guidance and supervision in
the management of diabetes have better metabolic control (22, 23). Thus, continuing
to involve parents appropriately, with shared management, is associated with
improved control. The challenge is to find the degree of parental involvement that is
comfortable for all involved, without risking deterioration in glycemic control from
over- or under-involvement (24). Such involvement in diabetes management in this
developmental stage can affect parent-adolescent relationships.

Parent-child conflict has been associated with poorer diabetes
outcomes in several studies (25-27). During the later adolescent years, the parents and
the diabetes care team need to assist the youth to transition to more independent self-

management and to adult diabetes care providers.

1.1.5 Glycemic Control
Current standards for diabetes management reflect the need to maintain
glucose control as near to normal as safely possible. Even though most target
recommendations for glycemic control have been based on data obtained from studies
of adult patients with diabetes, the ideal goal of near-normalization of blood glucose
levels in children and adolescents is generally the same as that for adults. However,
special consideration must be given to the unique risks of hypoglycemia in young
children.
Adolescents
Investigators in the DCCT were able to control diabetes in this
age-group only at a level ~ 1% higher than that achieved by adults. That teenagers
included in the DCCT were able to achieve a mean HbA;C level of 8.06% in an era
before insulin lispro, insulin aspart, and insulin glargine were available suggests that
good metabolic control is possible in at least some adolescents. However, several
studies in the United States and Europe (20, 28, 29) have documented that mean
HbA,C levels are generally >8.0% and with reduction comes a significant increase in
the risk of severe hypoglycemia. Therefore, while an ideal target HbA;C identical to
that for adults (<7%) could be recommended, It is recognized that this level of

metabolic control is not achievable in most adolescents (28-29). Concerns regarding
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the risks of hypoglycemia and of the potential of creating a feeling of failure in the

patient and family leads to the general recommendation of HbAC <7.5% in this group

Table 3 Plasma blood glucose and HbA | C goals for type 1 diabetes by age group (14)

Plasma blood glucose

Goal range (mg/dl)

Values by age Before meals Bedtime/overnight HbA,C Rationale

Toddlers & 100-180 110-200 <8.5 (but >7.5) % - High risk and

preschool vulnerability to

(<6 years) hypoglycemia

School age 90-180 100-180 <8% - Risks of

(6-12 years) hypoglycemia &
relatively low risk of
complications prior
to puberty

Adolescents & 90-130 90-150 <7.5%* - Risk of

Young adults hypoglycemia

(13-19 years) - Developmental &

psychological issues
Key concepts in setting glycemic goals:
- Goals should be individualized and lower goals may be reasonable based on benefit-
risk assessment
- Blood glucose goals should be higher than those listed above in children with
frequent hypoglycemia or hypoglycemia unawareness
- Postprandial blood glucose values should be measured when there is a disparity

between preprandial blood glucose values and HbAC levels

*A lower goal (<7.0%) is reasonable if it can be achieved without excessive

hypoglycemia
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1.1.6 Insulin Management of Diabetes

Children with diabetes often require multiple daily injections of insulin,
using combinations of rapid-, short-, intermediate-, or long acting insulin before meals
and at bedtime to maintain optimal blood glucose control. If a large snack is consumed
between meals, as often occurs in adolescents in the late afternoon, an extra injection
of a rapid-acting insulin may be necessary.

Cross-sectional epidemiological studies have been unable to document
improved control with increasing numbers of insulin injections per day, indicating that
the number of injections alone is not sufficient to achieve optimal glycemic control
(20). However, greater flexibility provided by multiple daily insulin injections (MDIs)
per day, combined with carbohydrate counting and dose determined using an insulin-
to-carbohydrate ratio, makes this an attractive therapeutic regimen for most middle
school and high school students.

Although an MDI regimen with carbohydrate counting allows
flexibility of eating times and amounts, the number of insulin injections required may
be a barrier to good control; thus, many choose an insulin pump if it is an option
financially and the patient and family are prepared for the training. Adjusting insulin
based on the carbohydrate content of meals has been shown to improve glycemic
control in adults (30). The principles of using carbohydrate counting and an insulin-to-
carbohydrate ratio tailored to each individual is a principle that is applied to both

insulin injection therapy and insulin pump therapy.

1.1.7 Blood Glucose Monitoring

Blood glucose monitoring in general has been extensively reviewed by
the American Diabetes Association (ADA) and is summarized in the ADA consensus
statement “Self-Monitoring of Blood Glucose” (31). For children with type 1 diabetes,
four or more tests per day are generally necessary.

SMBG is necessary for individuals to achieve optimal glycemic
control; there is a good correlation between frequency of monitoring and glycemic
control (32). Multiple blood glucose measurements should be done each day to
determine patterns of hypoglycemia and hyperglycemia and to provide data for insulin

dose adjustments.
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1.1.8 Medical Nutrition Therapy

Medical Nutrition Therapy (MNT) plays a major role in the
management of type 1 diabetes in children and adolescents, although it is often one of
the most difficult aspects of treatment.

Nutrition recommendations for children and adolescents with type 1
diabetes should focus on achieving blood glucose goals that maintain normal growth
and development without excessive hypoglycemia. This can be accomplished through
individualized food and meal planning, flexible insulin regimens and algorithms, self-
blood glucose monitoring and education-promoting decision-making based on
outcomes (33).

Careful consideration of a child’s appetite must be used when
determining energy requirements. The ideal method for estimating a child’s or
adolescent’s energy needs is a food/nutrition history of a typical daily intake,
providing that growth and development are within normal limits. An evaluation of
weight gain and growth begins at diagnosis by recording height and weight on
pediatric growth charts. Adequacy of energy intake can be evaluated by following
weight gain and growth patterns on a regular basis

Withholding food or having a child eat consistently without an appetite
for food in an effort to control blood glucose should be discouraged. Macronutrient
composition of the nutrition prescription should be individualized according to blood
glucose and plasma lipid goals and requirements for growth and development.

Individualized food/meal plans and intensive insulin regimens can
provide flexibility for children and adolescents with diabetes to accommodate irregular
meal times and schedules, varying appetite, and vary activity levels.

In the Diabetes Control and Complications Trial, healthy food choices,
exchange systems, carbohydrate counting and total available glucose were used (10).
They were expressive discriminated. Healthy food choices were simplified structured
tool but did not have flexibility of food choices. People who used exchange systems
needed to focus on every macronutrients; carbohydrate, protein, and fat. Carbohydrate
counting had only focus on one nutrient as carbohydrate and had flexibility of food
choices. Total availability blood glucose had also focused on one nutrient; however,

was tangled to calculate amount of glucose. Thus carbohydrate counting was found to
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be an effective method for achieving treatment goals and increasing flexibility in meal
planning.

There is some evidence that total carbohydrate content of meals and
snacks is most important in determining the postprandial glucose response and, thus,
in determining the premeal insulin dosage (34). The Dose Adjustment for Normal
Eating (DAFNE) study group documented a decrease in HbA;C and an increase in
patient satisfaction in adults after initiating diabetes management using carbohydrate
counting for meal and snack carbohydrate content and insulin-to-carbohydrate ratio to

determine the insulin dose (30).

1.1.8.1 Carbohydrate counting:

1.1.8.1.1 A brief history of Carbohydrate counting:

Carbohydrate counting is a meal planning approach used with
clients who have diabetes that focuses on carbohydrate as primary nutrient affecting
postprandial glycemic response. It is not a new concept. Soon after the discovery of
insulin in 1921, references appeared in the literature (35-37) that indicate that
Carbohydrate counting was used in meal planning for persons with diabetes in the
United States and in Europe. Joslin et al (35-36) reported tests in which they
administered similar amounts of different carbohydrate-containing foods to compare
dextrose to starches. No statistical differences were found in glycosuria or blood
glucose using the various test meals. The “total glucose” value of carbohydrate,
protein, and fat was figured to be 100%, 58%, and 10%, respectively (35-37). Foods
were grouped according to their carbohydrate content; fruits and vegetables each
included several categories based on percentage carbohydrate. Calculations of positive
and negative carbohydrate balance were made according to the difference between
total carbohydrate intake and glycosuria during a test period. If the dietary
carbohydrate exceeded the amount of glucose in the urine, the subject was though to
be in positive carbohydrate balance. Ultimately, the total glucose value of the diet was

used to determine the necessary dose of insulin (36).
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Dietetics curriculums, however, have not focused on the meal
planning approach per se. Rather, dietetics and other health care curriculums have
taught the exchange system as the standard meal-planning tool for persons with
diabetes. This has resulted in the exchange system being perceived as “the diabetic
diet” or “the American Diabetes Association diet.” The first exchange lists were
published in 1950 to provide a structured system based on grouping foods with similar
distributions of carbohydrate, protein, and fat so that foods within a group could be
exchanged (38). The 1976, 1986, and 1995 revisions of the exchange lists have shown
increasing emphasis on carbohydrates. The 1995 lists state that starch, fruit, and milk
choices are interchangeable and add another group, other carbohydrates, which
includes some sugar-containing foods not mentioned in previous exchange lists (39).
For years, consistency of carbohydrate has been a central concept in meal planning for
persons with diabetes, including the exchange system for meal planning.

However, although the concept of carbohydrate counting has
been found since the 1920s, but it received renewed interest after conducted to use as 1
of 4 meal planning approaches (Healthy food choices, Exchange systems, CHO
counting, Total available glucose) in the DCCT. In the trial, Carbohydrate counting
was found to be effective in meeting outcomes goal and allow flexibility in food
choice. Recent practice pattern surveys have shown an increasing interest in use of

carbohydrate counting for medical nutrition therapy for persons with diabetes (12).

1.1.8.1.2 Definition of Carbohydrate counting (12, 40)
Carbohydrate counting is a meal planning approach that
focuses primarily on the amount of carbohydrate eaten. It is based on the assumption
that carbohydrate has been the main nutrient affecting postprandial blood glucose
levels due to period of glucose converting. Carbohydrate is converted to glucose
within 1-2 hours after eating that has been faster than protein, which is within 2-4

hours, and fat, 4-6 hours.
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1.1.8.1.3 Levels of Carbohydrate counting (11-12, 41-43)

Three levels of carbohydrate counting have been developed.
The American Dietetic Association and American Diabetes Association have jointly
published client education booklets for each level (Daly, Barry, Gillespie, Kulkaarni,
& Richardson, 1995)

Level 1 (Basic): Introduces the concept of carbohydrate
counting and emphasizes consistent amounts of carbohydrate at meals and snacks.

Level 2 (Intermediate): Focuses on relationships between food,
medication, activity, and blood glucose level and introduces the concept of how to
make adjustments based on blood glucose pattern (pattern management)

Level 3 (Advanced): teaches patients who use multiple daily
injections of insulin or insulin pumps how to match short-acting insulin to
carbohydrate using carbohydrate-to-insulin ratio. The individual determine how to

adjust premeal insulin when eating more or less than usual by using this ratio.

1.1.8.1.4 Using Carbohydrate Counting (11-13, 41-43)

To start carbohydrate counting, people with all type of diabetes
were possible candidates. Initially the clients learn why consistent carbohydrate intake
is important in relation to blood glucose levels. Next, they also learn which foods
contain carbohydrate, the concept of carbohydrate choices, how to start counting
grams of carbohydrate, use of the nutrition fact panel on food labels, and how to use
food lists to count carbohydrate. Carbohydrate values are identified according to food
groups (Table 4). Next, the clients are encouraged to keep food records. Finally,
practicing exercises are necessary for an idea of the client’s usual carbohydrate intake.
During target range and keep records of food intake, blood glucose levels, and
physical activity. Follow-up contacted via telephone or fax in person to help determine
whether carbohydrate target range is working or if it need to be renegotiated are
employed. These activities are completed the client’s progression through
carbohydrate counting level 1.

Diabetes patients who have mastered level 1 and desired more
advanced skills continue to develop their record-keeping skills and learn to identify

patterns of blood glucose levels that are related to their food, diabetes medications or
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insulin, and physical activity at level 2 (pattern management). Pattern management can
be approached as a three step process. In step 1, the client and dietitian study the
records and look for blood glucose levels outside the client’s target range. Possible
explanations for blood glucose levels outside the target range are discussed with the
client. In step 2, the client and dietitian find and interpret blood glucose patterns,
noting the frequency and circumstances related to these patterns. They discuss reasons
for these patterns and look for solutions to problems. In step 3, the client and dietitian
decide, based on what they have learned in step 1 and 2, which items of the diabetes
management regimen need adjustment. They list possible strategies to try, which may
include changing diabetes medication dose or timing, changing amount or timing of
carbohydrate intake, increasing, decreasing, or changing timing of physical activity.

Level 3 is designed primarily for type 1 diabetes patients who
are receiving intensive insulin therapy, multiple daily injections of insulin or
continuous, subcutaneous insulin infusion by insulin pump. Use of carbohydrate to
insulin ratios allowed the client to match the amount of short- or rapid-acting insulin
given before meals, and sometimes snacks, to the amount of carbohydrate to be
consumed. The clients must have mastered carbohydrate counting level 1 and 2.

However, all three levels emphasize portion control.
Recommended tools for portion control include measuring cups, spoons, and a food
scale that weighs in grams and ounces. A critical step in teaching carbohydrate
counting is to convince the client of the value of developing accurate portion-control
skills. A useful teaching method designed of this purpose is a food lab. In the food lab,
clients practice weighing and measuring actual foods and figuring carbohydrate
content in an individual or group setting. This method can help to overcome client
resistance to developing these skills.

Blood glucose results are an important measure of success at
all levels of carbohydrate counting. Clients need to monitor and record their blood
glucose levels. Target blood glucose levels should be determined by the clients and the

health care team and may include goals for premeal and postmeal levels (44-46).
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Table 4 Carbohydrate values according to food groups

Food group Grams of Carbohydrate Carbohydrate choice
1 starch/bread 15 1
1 fruit 15 1
1 milk 12 1
1 vegetable 5 1/3
1 meat/protein 0 0
1 fat 0 0

1.1.8.1.5 Warning of Carbohydrate counting usage (42, 47)
There are some considerations of carbohydrate counting as
follows:

1) Weight Management: One of the advantages of
carbohydrate counting is flexibility of lifestyle. However, there is a risk of weight gain
or unhealthy eating if clients focus only on carbohydrate and ignore the amounts of
meat and meat substitutes and fat they eat. There are several reasons why patients
might gain weight:

- As clients become skilled at carbohydrate counting and
their glucose control improves, they no longer lose calories as glucose in their urine.

- Fats have more calories. For example, 1 teaspoon of
butter or margarine is 45 calories, about the same as 2 cups of raw vegetables.

- The flexibility of carbohydrate counting may lead clients
to treat themselves to high-calorie desserts or pastries, or larger portions of their
favorite foods, than they were eating previously.

- Meeting their glucose targets may mean they have more
episodes of hypoglycemia. If they are using high-calorie foods or too much
carbohydrate to treat hypoglycemia, they are adding extra calories.

When clients and their dietitians check how much
carbohydrate they are eating, also set up guidelines for meat and meat substitutes and
fat intake. If they are not eating enough carbohydrate, it may be because they are

eating too much protein and fat and these kinds of foods are satisfying their appetite.
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2) Healthy Foods: As their carbohydrate counting skills
advance and they enjoy the freedom of more food choices, remember to consider good
nutrition. Be sure to aim for 5 servings per day of vegetables and fruits, 3 serving of
whole grains, and 2-4 servings of low-fat milk or dairy foods. They should check with
their dietitians about their calcium needs.

3) Hypoglycemia: It is an important that clients should know
how to prevent low blood glucose episodes and which foods and glucose products to
use to treat them. The general rule when treating a low glucose level is to first use 15
grams of carbohydrate, for example, glucose tablets or juice. After about 15 minutes,
check glucose level and take additional 15 grams of carbohydrate if glucose is still
low. Check again after 60 minutes. Treatment of hypoglycemia can lead to weight
gain or an inability to lose weight, if that is their goal. This can occur particularly if
they have frequent hypoglycemia (several times per week) and they use high-calorie
foods or too much carbohydrate (such as candy bars or ice cream) to treat those

episodes.

1.1.9 Exercise (14, 40)

Exercise generally increase the utilization of glucose, which is provided
initially from the breakdown of muscle glycogen and subsequently, from hepatic
glycogenolysis and gluconeogenesis. These effects are mediated through
norepinephrine, epinephrine, growth hormone, cortisol, and glucagons along with the
suppression of insulin secretion. Exercise offers many health-promoting benefits for
people with and without diabetes, and intervention strategies that promote life-long
physical activity should be encouraged.

With the increased prevalence of overweight and obesity in children
and adolescents, children and adolescents with type 1 diabetes may also be overweight
or obese. For these children, exercise is particularly encouraged as an important
component of a weight management strategy. Studies in pediatric populations have
shown that discouraging sedentary activities, especially time spent in front of the TV
or computer monitor, is an effective method to increase physical activity and

encourage weight loss in inactive children.
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1.2 Researches related to Carbohydrate counting

During the past decade, several surveys of dietitians who provide medical
nutrition therapy for persons with diabetes have been conducted to determine current
practice patterns as well as assess the needs of dietitians (62-64). These surveys
identified the need for a variety of meal planning approaches to be used in addition to
the most widely used method, the exchange system. Thus, in 1993, The American
Dietetic Association and the American Diabetes Association Steering Committee
recommended the development and publication of 5 new nutrition resources for
diabetes meal planning (64). Carbohydrate counting was 1 of the 5 approaches
described in these resources.

In October 1996, the Diabetes Care and Education dietetic practice group
offered a skill development workshop on Carbohydrate counting at the 79" Annual
Meeting and Exhibition of The American Dietetic Association. The session which was
limited because of the requirements of a hands-on interactive workshop that included a
food lab, was sold out. The dietetic practice group conducted a pre-workshop survey
of practice patterns of the workshop participants. A profile of the 200 workshop
attendees indicated that 95% were registered dietitians and 16% were certified
diabetes educators. By specially, the participants include generalists (64%), diabetes
nutritionists (18%), and other (18%). Practice settings included hospital inpatient
(31%), private practice (19%), hospital outpatient (14%), clinic (10%), and other
(26%). The participants used a variety of meal planning approaches: exchange system
(92%), general guidelines (75%), menu systems (45%), and carbohydrate counting
(44%). Of those using carbohydrate counting, 24% were using basic or level 1; 13%
were using intermediate or level 2; and 10% were using advanced or level 3. Response
regarding the use of results from monitoring blood glucose levels to make food
changes were follows: 23%, always; 44%, usually; 21%, occasionally; 12%, never.
Sixty-three percent of respondents reported using the results of self-monitoring of
blood glucose levels to make recommendations for medication adjustments, 67% used
the results to make changes in diet, and 83% used these results for recommendations

about physical activity. Approximately half of the respondents reported that they
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usually or always as clients to weigh and measure foods and approximately has
occasionally or never do.

A follow-up survey was conducted 6 months later; response rate was 64%.
The follow-up survey showed an increase of 21% in the use of carbohydrate counting
in general. Use of level 1 carbohydrate counting increased by 22%, level 2 increased
11%, and level 3 increased by 5%. These increases were statistically significant. The
use of self-monitoring of blood glucose level did not change significantly in regard to
making decision about changes in diet, recommending medication adjustments and
physical activity, and asking clients to weigh and measure foods. The survey results
suggested that dietetic professionals need to increase emphasis on the importance of
teaching client’s portion control skills and how to interpret the results of self-
monitoring of blood glucose levels to adjust diabetes therapy. Mastery of these skills is
a prerequisite to advancing to the more complex levels of counting carbohydrates an
calculating carbohydrate-to-insulin ratios.

The 1994 American Diabetes Association nutrition recommendations report
that scientific evidence does not support previous recommendations to avoid sugars, or
simple carbohydrates, in favor of starches, or complex carbohydrates, because all
carbohydrate, whether starch or sugar, is metabolized glucose in the body (65).
Published research was reviewed intensively regarding use of sucrose in the diets of
persons with type 1 and type 2 diabetes. The research showed no difference in
glycemic response or insulin requirements between high-starch VS high-sucrose diets
(66). Therefore, recommendations emphasize that priority should be given to the total
amount of carbohydrate rather than the type (65).

Dietary behaviors associated with improved glycemic control in the Diabetes
Control and Complications Trial (67) included adherence to diet, of which
carbohydrate consistency and portion control are key factors, and management of
changes in food intake by adjusting insulin dose or by matching insulin to food, that is,
using carbohydrate-to-insulin ratios. These and other diet-related behaviors were
related to lowering of the level of the glycosylated hemoglobin, HbAC, which was
associated with an overall reduction in the development of diabetes complications.

The study of Kalergis M., et al. (68) was designed to compare three intensive

management strategies with respect to metabolic control (glycosylated hemoglobin,
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preprandial blood glucose, lipid profile, body weight, hypoglycemic episodes) and
psycho-social adaptation (quality of life, self-efficacy, stress and perceived
complexity). Fifteen adults with type 1 diabetes were treated with three treatment
strategies as follows: Simplified (SIMP) = meal plan based on food exchanges with no
self-adjustment of insulin for food, exercise and stress. Qualitative (QUAL) = meal
plan based on food exchanges with qualitative adjustment of insulin for food, exercise
and stress. Quantitative (QUANT) = meal planning using CHO counting with
quantitative adjustment of insulin for food, and qualitative adjustment of exercise and
stress. All subjects followed each strategy for 3.5 month. Subjects kept detailed log
sheets where they recorded preprandial blood glucose, insulin doses, food intake,
activity and stress level at least four times/day. The psycho-social aspects were
determined with validated questionnaires that were completed before and after each
strategy. The researchers found that there were no statistical significant differences in
metabolic control, quality of life and self-efficacy between the three strategies.
(HbA1C: Baseline 10.9 + 0.06, End of SIMP 9.7 + 0.03, QUAL 9.5 + 0.04, QUANT
10.2 + 0.04) Body weight and lipid profile did not change significantly. The frequency
of severe hypoglycemic episodes for the entire study was 20 episodes/100 patient-
years. Perceived complexity of treatment strategy increased (p< 0.0001) from SIMP to
QUANT (least to more flexible). Although the majority of subjects (n = 11) were
following a strategy similar to SIMP prior to entering the study, 12 subjects chose to
continue with QUAL, three with QUANT and none with SIMP at the end of the study.
These result indicated that a strategy that allows for flexibility of self-adjustments of
insulin and is not very complex may be the strategy of choice for intensive
management programs.

Bruttomesso D., et al. (69), studied the teaching and training program on CHO
counting in type 1 diabetic patients. The objectives of this study were to plan and
evaluate a simple educational program to improve dietary knowledge and teach how to
count CHO. Forty-eight patients (age 27+/-1 yr, diabetes duration 114/-1 yr, HbA;C
9%) attended 4 interactive meeting held at monthly intervals. The targets of course
were: 1) to identify sources of CHO, fats and proteins; 2) to count CHO and to split
them among meals; 3) to assume CHO-rich foods without changing daily calorie or

CHO intake; 4) to modify the diet so as to correct hypoglycemic events. To evaluate
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the effect of the course, patients completed a 7-day food record and answered a
questionnaire covering the targets of the cause at baseline, at the end of the course and
seven months later. After the course dietary knowledge improved significantly.The
number of patients who weighed foods, estimated CHO food content and correctly
distributed CHO among meal also increased. After the course patients reacted better
when faced with hypoglycemia. The knowledge acquired persisted 7 months after the
end of the course. Therefore they concluded that a simple teaching program can
improve diet knowledge in type 1 diabetics and establish a sustained habit of counting
CHO.

There was a study of an attempt to individualized diabetes medical nutrition
therapy (70). In practice, however, many patients receive information on nutrition in
group sessions. In order to address different needs of patients in such a setting, a class
was developed in which patients are familiarized with two different meal planning
approaches: The plate method and level 1 carbohydrate counting. To practice the Plate
method, patients use plates and food models to build a balanced meal with appropriate
portion sizes. The dietitian who teaches the class evaluated each meal. Patients
enjoyed this activity since it allowed them to be actively involved using the
carbohydrate counting approach, patients determined their healthy weight based on
their height and age by using a weight table. Using a simple formula, which
considered level of physical activity, patients calculate their individual caloric needs
and received a meal plan with the corresponding caloric level. The dietitian explained
how to use exchange lists and food labels as tools to determine carbohydrate choices
or grams. Patients were asked to share with the class which foods they consumed with
their previous meals. After the meals were recorded by the dietitian on the
transparency, class participants were asked to look up the carbohydrate content in the
exchange lists and on food labels. The number of grams were counted and compared
to the carbohydrate allotments giving on the meal plans. According to the positive
response on class evaluations, patients liked this class concept, and many patients
scheduled appointments with the dietitian for more in depth nutrition therapy after

class.
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Jane U., et al. (71), studied the revision of the Food Guide Pyramid for
Endurance Athletes based on Carbohydrate counting. Most of the information
available for endurance athletes recommend the consumption of a predetermined gram
amount of carbohydrate per kilogram of body weight usually in the range of 6-12 g/ kg
body weight. Thus the total amount of carbohydrate recommended per day ranges
from 300-1000 g as determined for individuals with body weights ranging from 50-90
kg training daily from 1 to more than 4 hours at intensities approximating 70%V02
max or greater. This data is based on research relating carbohydrate intake to
maintenance of adequate glycogen stores to sustain competitive exercise for extended
periods of time. The nutrition education of endurance athletes often includes the
following: reference to the total amount of suggested carbohydrate; lists of foods with
gram amounts of carbohydrate; and suggestions to follow the Food Guide Pyramid.
However, the Food Guide Pyramid provides only approximately 300 g on
carbohydrate if maximal servings are followed. This amount is inadequate for most
endurance athletes. Currently there is not a simplified system to allow athletes to plan
and consume diets with an adequate amount of carbohydrate. Thus, a simplified
method to allow athletes to plan and consume diets with an adequate amount of
carbohydrate will be presented. This method modifies the suggested number of
servings of the Food Guide Pyramid while utilizing “Carbohydrate counting”
principles. Several variations of the Food Guide Pyramid will be presented to
accommodate diet requiring 400 g, 500 g, or 600 g of carbohydrate. “Carbohydrate
counting” is utilized to simplify the choices at meals and snacks throughout the day
with a minimum number from each group. Nutrition education would include
determination of the appropriate amount of carbohydrate needed per day;
determination of the total number of “carbohydrate choices”; serving sizes within each
carbohydrate containing group; maintenance of the variety of the Food Guide
Pyramid; reading labels. From this study indicated that carbohydrate counting not only
be used widely in diabetic patients, but also in endurance athletes or others,
particularly level 1 carbohydrate counting.

A discussion of carbohydrate counting is not complete without addressing the
glycemic index (12). The glycemic index ranks foods on the basis of the glycemic

effect of that food compared with a standard food, usually glucose or white bread (72-
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73). Foods with high glycemic index, such as rice, produce a greater glycemic
response than foods with a low glycemic index, such as legumes. One study
comparing the use of diabetes exchange lists to the glycemic index concluded that the
carbohydrate exchange lists more accurately predicted postprandial glycemic response
to carbohydrate-containing foods, as part of a mixed meal, than did the glycemic index
of foods (74). Through monitoring of blood glucose level and record keeping, clients
become aware of their own variability of glycemic response to specific carbohydrate
foods; in effect, they learn their own glycemic index (72). They may learn that even
small portions of certain foods, such as pizza, produce a greater than expected
glycemic response (75). If they wish to use these foods and maintain glycemic control,
they can learn to adjust portion sizes, activity level, or diabetes medications.

Franz MJ. (76) studied to know is the source or the amount of carbohydrate
more importance. There had been two approaches to examine the effects of
carbohydrate on postprandial glycemia: 1) studied designed to determine the glycemic
response of foods containing carbohydrate, regardless of the source, i.e., starch, sugar,
or fiber (glycemic index [GI] of carbohydrates), and 2) studied comparing the
glycemic response to equivalent amounts of starches or sugars. A number of food
factors determine the glycemic response to carbohydrates: food form, digestibility,
cooking, sugars, type of starch, presence of antinutrients, and second meal or lente
effect. In people with diabetes, the severity of glucose intolerance and premeal glucose
concentrations also influenced the glycemic response. The GI attempted to classify
individual foods (50-g portions) by the extent to which they raise blood glucose levels
compared with a standard (reference carbohydrate), initially glucose and in later
studied bread. Acute glycemic responses differ, however, when meals containing low
GI foods were compared to meals containing high GI foods long term (measured by
fructosamine or HbAC), the outcomes were mixed. If there was an effect from the GI
of foods on glycemia, it was modest at best. In other studies, when sucrose was
substituted for a variety of starches in meals or snacks and both acutely and for up to 6
weeks, the glycemic response was similar if the total amount of carbohydrate was
similar. Therefore, the recommendation for persons with diabetes in regard to the
glycemic effect of carbohydrates was that the total amount of carbohydrate in meals or

snacks was more important than the source or type and was the first priority in the
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planning of meals or snacks. This has led to the implementation of carbohydrate
counting, in which foods were listed as carbohydrate choices based on the amount and
not the source of the carbohydrate.

Hissa AS., et al. (77) studied to evaluate the degree of satisfaction of that
approach in patients treated by intensive insulin therapy. Fifty type 1 diabetic patients
submitted to carbohydrate counting for 6 months answered a questionnaire related to
the lifestyle. The answers were favorable in: >80% to requirements related to the
choice of the number of meals, to eat out, schedules of meals and social and daily
activities, glycemic monitorization and interest in reading food labels; 60% to 80%
answered favorably to topics related to the choice of the food type, the amount of
food, the consumption of food rich in sugar and the participation of last minute
activities. The investigators concluded that according to the participant’s opinion,
carbohydrate counting was a very well accepted procedure, allowed a better lifestyle.

In Thailand, there is only one research that relates to carbohydrate counting.
Wibunrattanasri N. (78) studied to develop and evaluate the self-help guidelines for
meal planning using carbohydrate counting in type 2 diabetes care. The subjects (mean
age of 55 years) received the guidelines with only one session of introduction. Then, 7
days after implementation, an evaluation of the appropriate guidelines was conducted
by using interviewing method. The interview dealt with the satisfaction with the
guidelines, understanding of the carbohydrate counting concept, and intention to use
the carbohydrate counting record. Completion of counting carbohydrate was assessed
through the carbohydrate counting record. In general, the researcher found that most of
the subjects understood this approach at a medium level, which did not enable them to
count carbohydrate intake correctly. However, this guideline was developed for adult
with diabetes and found that its contents have not covered essential details for
carbohydrate counting learning.

According to the above, development of educational tools model for meal
planning using carbohydrate counting for diabetes care is interesting and challenging
to study in diabetic patients, especially in adolescents with type 1 diabetes as they are
simultaneously in a physiopsychosocial changing period who need more flexibility in

food choices and lifestyle.
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Part 2 Counseling and Edutainment Approach
Counseling and Edutainment Approach as the important aspects for developing of

the educational tools.

2.1 Cognitive Behavior Therapy (CBT) as Counseling approach (79-89)

2.1.1 Definition of Cognitive Behavior Therapy (CBT):

Cognitive behavioral therapy is a form of psychotherapy that
emphasizes the important role of thinking in how we feel and what we do. Cognitive-
behavioral therapist teach that when our brains are healthy, it is our thinking that
causes us to feel and act the way we do. Therefore, if we are experiencing unwanted
feelings and behaviors, it is important to identify the thinking that is causing the
feelings / behaviors and to learn how to replace this thinking with thoughts that lead to

more desirable reactions.

There are several approaches to cognitive-behavioral therapy, including
Rational Emotive Behavior Therapy, Rational Behavior Therapy, Rational Living
Therapy, Cognitive Therapy, and Dialectic Behavior Therapy. However, most

cognitive-behavioral therapies have the following characteristics:

1. CBT is based on the Cognitive Model of Emotional
Response: Cognitive-behavioral therapy is based on the scientific fact that our
thoughts cause our feelings and behaviors, not external things, like people, situations,
and events. The benefit of this fact is that we can change the way we think to feel / act

better even if the situation does not change.

2. CBT is Briefer and Time-Limited: Cognitive-behavioral therapy is
considered among the "fastest" in terms of results obtained. The average number of
sessions clients receive (across all types of problems) is only 16. Other forms of
therapy, like psychoanalysis, can take years. What enables CBT to be briefer is its

highly instructional nature and the fact that it makes use of homework assignments.
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3. A sound therapeutic relationship is necessary for effective therapy,
but not the focus: Some forms of therapy assume that the main reason people get
better in therapy is because of the positive relationship between the therapist and
client. Cognitive-behavioral therapists believe it is important to have a good, trusting
relationship, but that is not enough. CBT therapists believe that the clients change
when they learn to think differently; therefore, CBT therapists focus on teaching

rational self-counseling skills.

4. CBT is a collaborative effort between the therapist and the
client: Cognitive-behavioral therapists seek to learn what their clients want out of life
(their goals) and then help their clients achieve those goals. The therapist's role is to
listen, teach, and encourage, while the client's roles is to express concerns, learn, and

implement that learning.

5. CBT is based on stoic philosophy: Cognitive behavioral therapy does
not tell people how they should feel. However, most people seeking therapy do not
want to feel they way they do. CBT teaches the benefits of feeling, at worst, calm
when confronted with undesirable situations. It also emphasizes the fact that we have
our undesirable situations whether we are upset about them or not. If we are upset
about our problems, we have two problems, the problem, and our upset about it. Most

sane people want to have the fewest number of problems possible.

6. CBT uses the Socratic Method: Cognitive-behavioral therapists want
to gain a very good understanding of their clients' concerns. That's why they often ask
questions. They also encourage their clients to ask questions of themselves, like, "How
do I really know that those people are laughing at me?" "Could they be laughing about

something else?"

7. CBT is structured and directive: Cognitive-behavioral therapists have
a specific agenda for each session. Specific techniques / concepts are taught during
each session. CBT focuses on helping the client achieve the goals they have
set. CBT is directive in that respect. However, CBT therapists do not tell their

clients what to do rather, they teach their clients how to do.
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8. CBT is based on an educational model: CBT is based on the
scientifically supported assumption that most emotional and behavioral reactions are
learned. Therefore, the goal of therapy is to help clients unlearn their unwanted
reactions and to learn a new way of reacting. While CBT therapists do not present
themselves as "know-it-alls", the assumption is that if clients knew what the therapist
had to teach them, clients would not have the emotional / behavioral problems they
are experiencing. Therefore, CBT has nothing to do with "just talking". People can
"just talk" with anyone. The educational emphasis of CBT has an additional benefit, it
leads to long term results. When people understand how and why they are doing well,

they can continue doing what they are doing to make themselves well.

9. CBT theory and techniques rely on the Inductive Method: A central
aspect of Rationale thinking is that it is based on fact, not simply our assumptions
made. Often, we upset ourselves about things when, in fact, the situation isn't like we
think it is. If we knew that, we would not waste our time upsetting ourselves.
Therefore, the inductive method encourages us to look at our thoughts as being
hypotheses that can be questioned and tested. If we find that our hypotheses are
incorrect (because we have new information), then we can change our thinking to be
in line with how the situation really is. There are over 25 very common mental

mistakes that people make that cause them to not have the facts straight.

10. Homework is a central feature of CBT: If when you attempted to
learn your multiplication tables you spent only one hour per week studying them, you
might still be wondering what 5 X 5 equals. You very likely spent a great deal of time
at home studying your multiplication tables, maybe with flashcards. The same is the
case with psychotherapy. Goal achievement (if obtained) could take a very long time if
all persons were only to think about the techniques and topics taught for one hour per
week. That's why CBT therapists assign reading assignments and encourage their

clients to practice the techniques learned.
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2.1.2 Cognitive Behavioral Model of Diabetes

It has long been known that what people believe strongly influences
their feelings and behaviors. The ancient Greek philospher Epictetus stated, "People
are not disturbed by the things that happen to them, but by the views they take of
them." (80). More recently, the effects of people's cognitions and attitudes regarding
their self-care behaviors have drawn increasing attention from clinicians and
researchers. Cognitive models of health behavior have been introduced to help us
appreciate the complexity of the health behavior change process and to better
understand how behaviors are determined by attitudes and beliefs. From clinical
practice, we know that educating patients and helping them acquire the necessary
technical skills (e.g., injecting insulin, checking and interpreting blood glucose) is a
prerequisite for self-care behavior but by no means guarantees success. Nor does
informing patients about the benefits of intensive insulin therapy and raising their
awareness about the potential risks of non-adherence automatically prompt a change in
self-care behavior. The Health Belief Model (HBM) (81) proposes that, in addition to
the level of knowledge, we need to take into account the beliefs people hold about
their vulnerability to medical complications, the benefits and barriers they perceive,
and their self-efficacy expectations, i.e., their confidence in being able to perform and
maintain the self-care behaviors required to attain glycemic control. Related to this is
the concept of '"readiness to change" from the transtheoretical model that
conceptualizes behavior change as a staged process and distinguishes between
different motivational phases ranging from "pre-contemplation" to "action," when
patients finally make the behavior change (82). Obviously, a person needs to have a
certain readiness to change to gain any benefit from an educational intervention aimed

at behavior change.
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Transtheoretical Model:

Prochaska et al. in a 1992 article in American Psychologist (83)
describe the stages of change;

1) Pre-contemplation: a stage in which individuals are not
considering changing in the near future (within the next 6 months). The client just
does not see the problem.

2) Contemplation: a stage in which individuals are considering
changing in the near future. The client has become aware of the problem, but is not
sure she or he wants to change.

3) Preparation: a stage in which individuals intend to take action
within a month and have attempted to take action in the last 6 months, without
success. Some small steps toward change may have taken place.

4) Action: a stage in which individuals actually change their
behavior. A considerable amount of commitment is required to make real changes.

5) Maintenance: a stage in which individuals work to maintain the
behavior change and prevent relapse.

6) Habituation: a stage in which new habits have been formed.

For some people, this stage can last for a lifetime.

Non-adherence, then, may occur for several reasons, which are
not mutually exclusive (84) ; Patients do not know what to do, Patients do not have the
skills to carry out the self-care activities, Patients do not think they are able to carry
out self-care activities, Patients do not think carrying out self-care activities will make
a difference, Patients perceive the costs as greater than the benefits, Patients do not
receive adequate reinforcement (pay-off) for meeting short-term goals, and Patients

experience a lack of social support.

When cognitive attitudinal barriers, rather than lack of knowledge
or skill, are the main obstacles to self-management, a cognitive behavioral intervention
is required. Such an approach may be particularly beneficial for patients who, on the
basis of experiencing multiple failures in attempting to manage their diabetes, have

little or no belief anymore in their ability to cope adequately with the demands of the
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treatment regimen, i.e., those who have developed strong negative beliefs regarding
their diabetes self-efficacy. Such negative thoughts (e.g., "My diabetes is beyond my
control.") result in negative feelings (e.g., sadness, anger) and maladaptive health
behaviors (e.g., skipping injections, overeating, not checking blood glucose), thereby
reinforcing this negative cycle. The basic premise of the cognitive behavioral model is
that there is a constant interplay among the cognitions or beliefs that patients hold

about their diabetes, their feelings, their behaviors, and other people (Figure 1).

Cognitive
(thoughts)

Affective
(feelings)

Behavioral
(actions)

A
A/

Relationships
with others

Figure 1 The Cognitive Behavior Model

Challenging patients' dysfunctional beliefs with more realistic,
self-helping cognitions will enable them to feel less overwhelmed by the treatment
regimen as well as by other stressors in life and will consequently help them cope
more effectively with the demands imposed on them. This approach originates from
Albert Ellis's Rational Emotive Therapy (RET) and Aaron T. Beck's Cognitive
Behavior Therapy (CBT), two similar therapeutic approaches that have been
successfully applied to a wide variety of emotional and behavioral problems, including

depression and anxiety disorders (85-86).

Literature on RET and CBT in diabetes is still surprisingly
limited. Zettler and associates (87) successfully used a cognitive-behavioral group

program to help type 1 diabetic patients cope more effectively with their fears of long-
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term complications. Recently, a study by Lustman and associates (88) demonstrated
significant favorable effects of CBT both on psychological well-being and on

glycemic control in depressed type 2 diabetic patients.

RET and CBT are based on the observation that people's
emotional problems are founded in a system of dysfunctional or distorted beliefs about
themselves and the world surrounding them. These core beliefs generate automatic
negative thoughts that are easily triggered and often contain some cognitive distortion,
such as exaggeration (magnifying), overgeneralization, making un-validated

assumptions, all-or-nothing thinking, or personalization.

According to Ellis, core beliefs fall into three categories: 1) being
demanding toward self (e.g., "I must adhere to my diabetes regimen in all
circumstances, otherwise I am not a good patient."), 2) being demanding toward others
(e.g., "My doctor must always listen to me, or else he is a bad doctor."), and 3) being
demanding toward the world (e.g., "My life must always be enjoyable, or else it is not
worth living."). Holding these irrational beliefs can easily cause feelings of frustration
and result in dysfunctional behaviors, leading to poor diabetes control. This negative
experience, in turn, reinforces a person's already existing negative attitude toward

diabetes.

From this perspective, it may be extremely helpful for patients
with poorly controlled diabetes to learn to explore their automatic thoughts, discover
how these thoughts affect their mood and behavior, and challenge these beliefs with
more constructive, self-helping cognitions. This will result in reduced negative
feelings and more adaptive coping. Negative thoughts, however, are not per se always
distorted, and it is important to keep that distinction in mind. There is much that is
negative and unpleasant about diabetes, and negative thoughts should therefore be

acknowledged as perfectly normal and realistic.

Such thoughts become dysfunctional when, for example, un-
validated assumptions are made (e.g., "I'll lose my eyesight no matter what I do."), or
when exaggeration takes place (e.g., "I can never do anything pleasant due to my

diabetes."). Patients can benefit from looking critically at negative thoughts that are
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overwhelming and paralyzing and replacing them with more positive cognitions. A
good example is given by Albert Ellis, the founder of RET and a diabetes patient
himself, who experienced quite a few problems in adjusting to the demands of the
diabetes treatment regimen." So it is a pain! If I don't keep up with this annoying
regimen, I'll soon create much greater pain and not even be around long enough to be
able to cope with it. It's really rough to persist at this regimen. But it'll be much

rougher if [ don't!" (89).

According to the overall above, particularly CBT is based on an
educational model (79); so, CBT was a considerable aspect for developing of

educational tool model in this study.

2.2 Edutainment Approach (90-94)

2.2.1 Definition of an edutainment:

Edutainment is any communication initiative that sets out to educate and
entertain at the same time. It can be defined as the art of integrating social messages
into popular and high quality communication formats, based on a through research
process. Edutainment is based on a non-negotiable process of research and

development.

2.2.2 A brief history of edutainment:

It was Aristotle’s belief that the lessons we enjoy most are the ones
that we learn best. But edutainment’s origins go back further than the Greek
philosopher, the method has, in fact, existed for as long as people have been telling
stories as a way of teaching succeeding generations about the world we live in. In
recent years, the massive growth of the entertainment industry, and advances in
communications infrastructure and technology, have greatly boosted the potential of
this approach to contribute to health and social development.

The 1980s, it was only in the 1980s that more and more people began
to develop a true appreciation of the advantages of using popular media to promote
health. Two significant groups in this regard were the Johns Hopkins University and

Population Communication International (PCI), both of which saw in edutainment a
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potentially effective vehicle for promoting child spacing in families in the developing
world. The key contribution of these two groups to edutainment was their
development of a scientific approach to integrating a social message into a popular
communication format. This approach acknowledged the importance of research
involving the target audience and other role-players. And also stressed the importance
of pre-testing draft materials with the target audience.

The Johns Hopkins University “Steps to Behavior Change”: The
Johns Hopkins University developed a program planning and implementation
methodology, called the “P Process” and coined the term “Enter-educate”. They also
developed a theoretical framework for individual behavior change, termed “Steps to
Behavior Change”. Although developed with family planning in mind, it can be
usefully adapted to other forms of health and development communication. It consists
of five major steps:

Step 1: Knowledge (The person obtains knowledge which will
allow her or him to make an informed decision around certain behavior.)

Step 2: Approval (The person approves of the suggested behavior
change.)

Step 3: Intention (She or he intends adopting the new behavior.)

Step 4: Practice (She or he practices the new behavior.)

Step 5: Advocacy (She or he advocates the adoption of the new
behavior to others.)

Not all individuals go through each step of the process in the same
order, at the same rate, or at the same time. This model emphasis that behavior change
and thus communication intended to influence behavior change is a process. It
recognizes that the behavior change is the goal and not the first step, and that people
usually move through several intermediate steps before changing their behavior. It also
suggests that people at different stages constitute distinct audiences. Thus they need to
be communicated to through different approaches and, sometimes, with different
messages.

Edutainment becomes an established field of study: By 1989, edutainment
as a field of study had become sufficiently formalized for the first international

conference on edutainment to be held at the Annenberg School of Communications at
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the University of Southern California. In 1997, the second international conference on

the topic was held at the University of Ohio.

2.2.3 Process of an edutainment project-creation: It consists of five
phases.
The five phases of an edutainment project are:
Phase 1: Research and Planning (Topic research involving target
audience and other stakeholders)

Phase 2: Development

Messages design

Integration of message into chosen form of entertainment

Pre-testing with target audience and other role-players

Modification as a result of pre-testing
Phase 3: Production
Phase 4: Implementation and promotion

Phase 5: Evaluation

Phase 1: Research and Planning
1.1 Choosing the topic: three guidelines should be followed

a) The topics should be relevant to a significant number
of people in the community.

b) The topics should be able to attract funds from
potential donors.

c) There needs to be a will within our organization to
tackle the topics.
1.2 Identify the target audience:

The target audience consists of the people we are trying to
reach with our communication intervention. It is helpful to divide the target audience
into the primary target audiences and the secondary target audiences.

If we want our message to reach your primary target
audience effectively, we will almost always need to reach other groups that can

influent their attitude and practices. This groups of people are the secondary target
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audiences. In this case, “secondary” does not mean “less important”. Some of this
group can have a direct impact on the primary audience.
1.3 Decide on the scale of the edutainment project:

If the topic is relevant only to people in a small area,
edutainment will be small-scale. On the other hand, if the topic is relevant to people
over a large geographical area, we will want to implement a large-scale edutainment
project.

1.4 Starting to budget and schedule:

- Estimate time frame, and how much money we will
require for each phase in our edutainment project.

- Writing a complete project proposal, as we should have
all the information we need about our target audience, and the media and formats to be
used.

1.5 Building a supportive environment through partnerships:

- Guidelines for creating and maintaining successful
partnerships:

a) Bringing on board the best people available is a good
basis for effective partnerships.

b) Partnerships need to be constructed in such a way as
to ensure that all partners feel that their needs are being met and they have as much to
gain from the partnership as the management team.

c¢) The fact that partners come from diverse backgrounds
is both a strength and a weakness, will so often be in conflict , need to be managed
throughout the entire process of creating the edutainment.

d) A good way of maintaining healthy and effective
partnerships is to ensure that all the partners understand the edutainment’s objectives
and are pursuing a common vision. This can best be achieved by bringing all the major
partners into the process as early as possible.

e) Do not be afraid of withdrawing from relationships
that are really not working out. For instance, a writer may be able to write excellent
scripts, but may refuse to listen to any input from the topic experts. In a case like this it

is better to get out of the partnership. Creating edutainment is an interactive process,
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and the final product can be severely compromised by soured relationships between its
co-creators.
1.6 Researching the topic and the target audience:

It is vital in creating successful edutainment, and it is, to
some extent, what differentiated edutainment from entertainment. However, because
this kind of research takes time, it is often neglected in favor of getting the product
finished. This can be dangerous, because the final edutainment product can give the
wrong message to the target audience and can make the project loss credibility and
support. The best way to find out this information is to run focus groups. This is
usually a relatively cheap and very effective method.

1.7 Choosing the edutainment media and formats:

1.7.1 Explore the edutainment opportunities of the
different media available to the target audience:

1.7.1.1 Television: is probably one of the most
effective media for edutainment. This is partly because ownership of television sets
has increased dramatically in developing countries in recent years, and where people
have access to more than one mass medium, it has been shown that they tend to
choose television over the other media.

- Advantages are; a) It combines both sound and
images, b) People do not need to be literate to understand television programs, and c)
It allows the edutainer plenty of opportunities to contextualize educational messages
within entertaining formats.

- Disadvantages are; a) Production costs tend to be
high, and can increase overall edutainment budget, b) It is not a good medium for
carrying detailed messages, since television transmits a message at a moment in time
and the viewer cannot go back for clarification, and c¢) Television is usually less well
accessed by poor people and those living in rural areas.

1.7.1.2 Radio: is ideal for edutainment, as it has the
potential to transport the listener into places and situations that would be difficult with
any other medium.

- Advantages are; a) It is popular with many people,

b) Most developing countries have a reasonably well-developed radio network which
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is accessible to communities that few other mass media reach, including people who
are not literate, c) It also gives edutainers grater scope than television to generate a
script in one language and adapt it culturally and linguistically for different audiences ,
and d) Radio production cost is relatively low.

- Disadvantages are; a) The listener cannot go back
for clarification, b) It is usually difficult to have more than a few characters in a radio
drama, so radio edutainment tends to carry fewer messages than television
edutainment, and c) Batteries are expensive and can be a barrier for people accessing
the radio.

1.7.1.3 Videos and audiocassettes: They have the
same advantages as television and radio. In addition, they can be used to facilitate
discussion, since they can be rewound and played again for points of clarification.
However, they need relatively expensive equipment in order to be played, and they
wear out with time.

1.7.1.4 Film: It is popular form of entertainment in
many countries. It can be stopped and started, or played over again if necessary, and
this makes it a useful tool for facilitating group discussion. People do not need a
formal education to understand a film. However, film can be expensive to produce,
and need expensive equipment to be shown. It may difficult to decide which languages
to use in a film.

1.7.1.5 Print media: It means newspaper,
magazines, pamphlets, comic strips, comic books, short story books, booklets and
posters.

Advantages are: a) Printed materials can be read at
the reader’s own pace, and can be used in many different ways, for example, they can
be read alone or in a group, with or without facilitator. They can also be kept for
reference, b) Print media can often include more detailed information than broadcast
media or performed drama, and can be used alone or in support of the other forms of
edutainment, and c) Printed materials also carry authority, as the printed word tends to
be viewed as credible.

In order for edutainment to be successful using print

media, the material must be accessible to the target audience in terms of language,
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layout and graphics, and if applicable, purchase price. (One of the potential
disadvantages of printed materials is that they can be relatively expensive.) The
edutainment messages must also be integrated into formats that are popular, such as
comics, magazines, photo novellas, newspaper, etc.

1.7.1.6 The Internet: It is popular in many circles, as
it combines audio, visual and print in one medium, and it transmits information very
rapidly to and from people all over the world. Information from the Internet can also
saved on people’s computers for further reference or selectively printed out. The most
obvious disadvantage of the Internet is the expensive equipment required for accessing
it. Few people in developing countries have access to the Internet or will have in the
near future. Also, many people who do have access to the Internet are uncertain of
how to use this new technology.

1.7.1.7 Live performances (plays, dance, puppet,
shows, etc.): They are popular, well accepted forms of entertainment in most
communities. They are effective for edutainment because facilitators or actors can
engage the audience in debate around the issues raised, immediately after the
performance. Live performances can respond to vary localized situations, using actors
who are familiar with the issues. Live performances do not require the audience to
have a formal education. They can be cost effective. One disadvantage of live
performances to bear in mind is that they can only access relatively small groups of
people.

1.7.2 Choose the most appropriate medium/media for the
message: It will depend, to some extent, on the scale of the project.

- Guidelines for selecting a medium/media for small-
scale edutainment:

a) Select a medium that allows you to response to local
issues.

b) Select a medium that allows you direct contact with
your target audience, so that you can respond directly to the issues that edutainment
raises, and can change your edutainment immediately if necessary, based on audience
feedback. This will also enable you to capitalize on the program immediately, for

example, by giving away posters, brochures and stickers based on your edutainment.
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c) Select a medium that allows you to use influential
local entertainers who may already have some insight into the issues. (However, never
rely on these insights alone, as you may find messages being conveyed which are not

appropriate.)

- Guidelines for selecting a medium/media for large-
scale initiative: In order to promote topics such as health and development on a mass

scale, need to select a medium (or media) that:
a) can reach very large groups of people
b) can reach all strata of society
c) are believed to be credible sources of information

d) have high visibility, which will be good for attracting
funding

e) can create credible role models

f) can influence people’s knowledge, attitudes,

perceptions & practices.

The media that fulfill these criteria are generally the
mass media, including radio, television, the mainstream print media, and in some

cases, the Internet.
- Choosing an approach: single-medium or multimedia;

a) Using one medium only: - whether radio, music,
theatre or any other medium, is relatively simple to manage. The disadvantage of this
approach, however, is that your product must stand alone, and it therefore loses the

potential reinforcement that other media can bring to it.

b) Using a multimedia approach: -Using media in
combination is always more powerful than using a single medium. While this

approach requires fairly complex project management and co-ordination, the benefits
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are worth the effort: the synchronization of media can immediately reinforce your
messages and can also reach different kinds of audiences at the same time. Just as
advertisers use radio, television and print to increase the impact of their advertisement,
having more than one source of information adds credibility to your edutainment

message.

1.7.3 Explore the edutainment opportunities of a range of
formats: It is not enough to just choose a medium (or media) for the edutainment. We
also need to think about the kinds of formats within our chosen media that will be

most successful in carrying the messages:

1.7.3.1 The story format (dramas, comedies,
folktales, soap operas and performances by storytellers): Stories can portray real life in
all its complexity, by confronting the characters with several issues and challenges all
at the same time, and by showing the different ways in which different people react to

situations and resolve difficult problems.

1.7.3.2 The game show format: This approach can
stimulate the audience to think and thus to learn, it can challenge false ideas, it can be
fun, and it can provide incentives for people to learn more about the topics. It is
possible to combine a drama and a game show by presenting a short drama followed

by questions or a quiz relating to the message.

1.7.3.3 The music and dance format: Popular
singers can be asked to compose and record a song with a message, and also dance to
the music if that is appropriate in the cultures. It is important to make sure that the
performers are appropriate for the message. This approach can be used in a variety of
media. The broadcast media (television and radio) will obviously reach a wider

audience than live performances.

1.7.3.4 The talk-show format: Particularly on radio,
are a useful forum for debate, and they offer you opportunity to respond directly to the

issues that the target audience raises. These may be integrated with music or drama.
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1.7.3.5 The puppet-show format: Puppet shows are
very popular in parts of the developing world, and have been successfully used for
edutainment. This approach can be cost effective, since only a few people are needed
to put on a show that has multiple characters. Also, puppet shows can be taken to the
target audience by having performances on the streets. Another advantage of puppets
is that they are often able to deal with taboo subjects, such as sexual issues, in ways
that real actors could not. In order for puppet shows to be successful, they need to be
created and produced by skilled people. If you are going to use a puppet show, you
also need to bear in mind that not everyone will identify with the puppets, and that live

puppet shows only reach small numbers of people.

1.7.3.6 The comic format: Comics can be an
effective format for print medium edutainment, as the combination of words and
images is especially helpful for people with low literacy levels. However, if you are
planning to use comics, do some research amongst your target audience: comics may
not be well accepted if people do not come from a culture that is used to reading

comics, and adults may think that comics are for children.

1.7.3.7 The photo novella format: Photo novellas
(photo stories) are often more appealing than comics because of the use of
photographs. People relate to the characters and environments more closely because
the photographs depict situations in a more lifelike manner. The photo novella also
offers the possibility of using well-known, popular characters. The major disadvantage

of photo novellas is that they are relatively expensive to produce.

1.7.3.8 The poster format: Posters are useful for
getting across broad messages, and can reach more people per unit than other print
media. If you decide to use posters, do not clutter them with detail, or nobody will

read them

1.7.4 Choose the most appropriate formats for the

medium/media: The tables below show popular media and formats frequently used.
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Table 5 Popular media and formats frequently used for large-scale edutainment,

at regional and national level (90)

Medium Format

Television and Radio Drama/comedies
Soap operas
New programs
Sport
Music

Game shows

Radio Talk shows (Phone-ins)

Print media

Well-written, well illustrated Comic strips
Newspaper and magazine articles Photo novellas
The Internet Informative, up-to-date web sites

Chat-lines
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Table 6 Popular media and formats frequently used for small-scale, community level

edutainment (90)

Medium Format
Living Performances Drama/comedy by the local
(including puppet shows and street theatre) theatre group
Dance

Performances by local storytellers

Game shows/quizzes

Community Radio Talk shows
Drama/comedy
Music (folk songs, pop or rap
music performed by local musicians)
Poetry (composed and performed
by the community poet)

Print Media Local/community newspaper
(illustrated articles)
Comics

Photo novellas

Posters
Video Tape Documentaries
Drama/comedy
Audiocassettes Music (folk songs, pop or rap

music performed by local musicians)
Talks

Drama/comedy
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1.8 Developing a total communication strategy: The diagram

below illustrates how a well-planned broader communication strategy can enable you

to take advantage of the range of opportunities that edutainment presents (90).

Direct Impact
(No further activities
or material required)
- Change in audience’s
knowledge, attitudes,
and practices \
- Creation of a
supportive
the environment
Research- edutail.lment Achieving
based vehicle the
deVelOpment project’s
process Potential objectives
\ Opportunities
(Requires further
activities or materials)
- Educational
packages
Promote - Using characters as
and advocates
popularise - Brand Name-lending
popularity and
credibility to other
initiatives
| i | | |
Figure 2 The cycle continuous if using an ongoing vehicle
1.9 Raising funds for development, production,

implementation and evaluation: - Approaching donor organizations and governments

- Approaching the media

- Approaching commercial donors
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Phase 2: Development

2.1 Developing the messages and the story line:

Information from
literature

Information from
topic experts

Information from
target audiences

N

Message design
workshop

e

¥

Project management
team writes message
brief

¥

Creative workshop

v

Creative team writes
draft story outlines

v

Pre-test the story
outlines

¥

Write the draft
scripts or materials

Y

Pre-test the draft
scripts or materials

Finalise the scripts or
materials for production

Figure 3 Overview of the edutainment development process (90).
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Table 7 Summary of the Edutainment Development Process (90)

Step

Activity Who is involved

1. Message design

workshop

This involves discussing the - Project management team

information that you have - Creative team
gathered from the target - Topic experts
audience, the topic experts - Researcher

and the literature, and

designing messages.

2.Project management

team

This is done after the - Project management team
message design workshop.

It involves deciding how

much detail goes with each

message, deciding which

media should carry which

messages, and writing the

final message brief for the

creative team.

3. Creative workshop

This involves generating - Project management team
ideas about how to integrate - Creative team

the messages into the story. - Mandated topic experts

4. Creative team writes

draft story outlines

As a result of the creative - Creative team
workshop, the creative team

drafts the story outlines
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2.2 Pre-testing the edutainment: The step involved in the
pre-testing process follow on from the steps involved in designing the message, and

are as follows:

Pre-test the story

Step 5 outlines
Write the draft
Step 6 scripts or materials

v

Pre-test the draft

Step 7 scripts or materials
Step 8 Finalise the scripts or
tep materials for

production

Figure 4 Overview of the Pre-testing process (90).
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Step

Activity

Who is involved

5. Pre-test the story

outlines

Focus group sessions are held
with people from the target
audiences to discuss the story
outlines.

The story outlines are also
discussed by the project
management team and the topic

experts

- Researcher

- Project management team

- Selected members of the
target audience

- Mandated topic expert

6. Write the draft

scripts or materials

The project management team
shares the feedback from the
pre-testing with the creative
team. The creative team writes
the first draft, based on the
original story outlines, and
incorporating any changes that
are necessary in the light of the

feed back.

- Project management team

- Creative team

7. Pre-test the scripts

or materials

Go through the same procedure

as in Step 5.

As in Step 5.

8. Finalise the scripts
or materials for

production

Implement final changes to

the materials.

- Project management team

- Creative team
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2.3 Developing and pre-test an educational package:
Educational- packages are an optional supplement to the edutainment vehicle. They
are the best way to reinforce the messages, and extend the impact, of the edutainment
vehicle.

Different educational packages can be produced for the
different groupings within your target audiences. Educational packages build on the
credibility and popularity of the edutainment, so they are likely to be more popular and
credible than the equivalent educational materials that are not based on edutainment.

The starting point for developing an educational package
is the final scripts or materials that have been developed for the edutainment vehicle. It
is only once these have been finalized that we can start developing the educational
package. We need to know what the final edutainment vehicle is going to contain so
that we can plan the best way of using it as the starting point for the educational
materials. We will also need the final message brief in order to give guidelines to the
educational materials writer on the information that the educational package should be
cover. We may need to add more detail to the message brief for the educational
materials writers, if we want the educational package to deal with certain topics in
more detail than the edutainment did.

2.3.1 Developing an educational package:

As  with edutainment, the accompanying
educational material will only achieving its maximum impact if it is as good as, or
better than, any other educational packages that the audience is exposed to. For this

reason, we should use the best people and resources available.
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The development process for a typical edutainment educational

package is as follows:

Identify the main audiences for an educational
package

V

Source educational materials developers

¥

Decide on the contents of the educational package

V

Plan to meet the facilitators’ training and support
needs

V

Plan early for distribution

Figure 5 Overview of the development process of typical edutainment educational

package (90).

2.3.2 Pre-testing an educational package:

2.3.2.1 Pre-testing of pilot material: We can test the
material with members of our target audience in the same way as we tested the
edutainment materials, using focus group technique. We will also need to receive
feedback from the consultants working with us. The purpose of pre-testing the pilot
materials is usually to test the concept, for example, whether a comic is going to be
appealing, rather than to test actual content of the pilot materials.

If the pre-testing indicates that there are problems
with the concept (e.g. people do not like the idea of a comic), we and material
developers will have to go back the drawing board and think of some alternative ideas.
These ideas will also need to be pre-tested.

2.3.2.2 Development of the first draft of the

complete educational package: Once we are sure that our basic concept is acceptable
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to the target audience and our other partners in the project, we can develop the draft of
the complete educational package.

2.3.2.3 Pre-testing the first draft: We need to test
the first draft with our target audience and with topic and education consultant s. Make
sure that every sector of our target audience is involved in the pre-testing.

2.3.2.4 Revision as a result of pre-testing: Pre-
testing of the first draft may lead us to change aspects of the content and style of the
educational materials. The process of pre-testing and revision continues until we are
satisfied with our materials.

2.3.2.5 Production of the final draft: The final draft
can then be produced. The project management team’s role in the production process

is that of quality assurance.

Phase 3: Production
To ensure the quality of production, it is essential that the
project management team maintain control during production of both the edutainment
vehicle and the educational package, to ensure that the messages are not distorted or

lost during the production process.

Phase 4: Implementation and promotion

Promoting, popularizing and getting the most out of the
edutainment during implementation. There are three steps to successful promotion of
the edutainment vehicle;

4.1 Initial marketing and pre-publicity: This is the period just
before the edutainment starts, when we use all the means at our disposal to build an
audience.

4.2 Consolidating the direct impact: Continuing to promote
our edutainment once it begins.

4.3 Capitalizing on the edutainment’s potential opportunities:
It involves capitalizing on the edutainment’s popularity and credibility, by using its

brand name to launch other initiatives.
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Phase 5: Evaluation

This last step can seem daunting, but it helps us to find out
the extent to which our edutainment product is socially useful and has integrity.

Common Evaluation Methodologies: There are two main
methodologies for carrying out evaluation: qualitative and quantitative. We can also
use a combination of these methodologies. They will be described below:

5.1 Quantitative methods: are based on the collection and
interpretation of statistics. Among those often used by edutainment projects are:

5.1.1 Audience ratings: They are used to gauge how
many people we reached and the demographics of our audience. Audience ratings are
relatively easy to obtain. However, we will need to assess their strengths and
limitations in our particular circumstances.

5.1.2 Competition: A good way of gathering
information about the people we are reaching is through games and competitions. If
we include some demographic questions on the entry forms, people will be motivated
to send us the information in the hope of winning the prize.

5.1.3 Telephone responses: If the edutainment is radio-
based, the number of phone calls made to the radio station can give us some idea as to
whether or not our product is having an impact. If there is an existing help-line, which
is used by members of our target audience to get information on topics covered in our
edutainment, the number of calls made about specific topics over a period of time can
be counted. An increase these types of calls during the edutainment can then usually
be considered as evidence of success. However, the usefulness of phone -call
information depends on what proportion of target audience has access to a phone.

5.1.4 Use of a service related to the topic: If the
edutainment message encourage the use of particular service, an increase in people
using the service can be viewed as a measure of success.. This is especially convincing
if people gave edutainment as a reason for their visit.

5.1.5 Surveys: They can be used to measure changes in
knowledge, attitudes and, sometimes, behavior. They give the most useful information
if they are carried out both before and after an edutainment intervention, although it

can also be helpful to have just one survey after the program, using a control group.
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Effective surveying depends on the researchers being
very clear on what we need to find out, the researchers communicating appropriately
with our audience, and the researchers selecting the right sample of people to answer
their questions. If we hire an organization to conduct a survey, we need to
communicate clearly about our needs and objectives.

5.2 Qualitative methods: are primarily based on the target
audience’s own perception of the value of the edutainment, rather than measurement
by statistics. They are particularly useful when members of the target audience
themselves make the connection between their own attitudinal or behavior shifts, or
new knowledge gained, and our edutainment materials. Typical qualitative methods
include as follow:

5.2.1 In-depth interviews

5.2.2 Observation of the edutainment’s target audience
actually viewing/listening to/ engaging with the edutainment materials

5.2.3 Focus-group discussions

5.2.4 Participatory appraisal in rural communities

5.2.5 Organizational analysis or process evaluation

There may also be other ways of carrying out
qualitative evaluation, depending on our context. For instance, if listeners to our radio
edutainment send us letters, we can analyze what they say, or, if we have a question-
and-answer session after a live performance, we can record the audience’s questions
and comments and analyze them afterwards.

5.3 Using a combination of Quantitative and Qualitative
methods: For complex projects, it is often best to use a variety of methods that
complement one another, such as surveys, audience ratings, focus groups and in-depth

interviews to get more complete evaluation.
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Part 3 Measurement of the educational tools, particularly the booklets as printed
health materials and the researches related to measurement of the printed health

materials

Measurement of the educational tools was the means for developing, monitoring,
and evaluating the educational tools. For the booklets, these could range from
formative to summative measures. Formative measures are generally used to solve the
appropriated reasons for formative a media intervention such as market segmentation,
target audience selection, and description. Summative measures are usually involved
in assessing the outcome or evaluation of the intervention for example, changes in
attitudes, knowledge and behaviors. Adequate strategy development research, pre-
testing and pilot testing of campaign materials did not only increase the chances that
the campaign is successful, but also assist in assessment if the campaign do not meet
its objectives (95). Hence formative measures should be operated in this study that
aimed to develop and evaluate the educational tool model as booklet and photographic
food card game. This model was a kind of printed health material that could be a

useful way of reaching the community with health messages.

3.1 Evaluated components of printed materials
Evaluation of printed materials aims to make sure the quality of the material
is high, the printing is clear, the paper is durable and pleasant to handle, and the
illustrations and design are appropriate and attractive (90). Finally, their quality is
mostly determined by content, format, readability, comprehensibility, layout,

illustration, and pilot testing (96).

3.1.1 Content
The content of health printed materials should be accurate and up-to-
date to ensure that patients get the right messages (96). Getting the right message is a
necessary condition for success. Determining the right message begin with a clear
understanding of the campaign’s objectives. The campaign’s objectives contain
information, motivation or persuasion, advocacy related objectives, and public

announcement (95).
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3.1.2 Format
The format of written materials has also been shown to be important
with content being organized so that patients learn what they need to know and are not
overloaded with less important materials. The characteristics of good writing are
brevity, positive, clarity, personal and conversational style. Conversational narrative
style consisting of short paragraphs, can stimulate and motivate the reader to read the

entire messages (95, 97).

3.1.3 Readability and comprehensibility
Most studies evaluating the usefulness of patient education materials
failed to address the association between readability and comprehensibility variables,
and recall and compliance (96). Readability and comprehensibility of target audiences
are possibly crucial variables, which imply target audience’s background and lifestyle,
for getting the message right (97). Getting the message right means consistency of a
language, style and tone with the message objectives and the target audience’s

background and lifestyle (95).

3.1.4 Layout

Layout could influence the feel of a printed document. It includes
adequate spacing, line length, and space between lines. The use of shorter sentences,
which decrease the number of words, make sentence easier to understand and increase
the likelihood of further reading. Short paragraphs that express only one idea are also
advisable since this enables the reader to concentrate on one message or point at the
time. Moreover style and size of font are also for optimal reading ease. The use of a
summary section to emphasize important points is suggested. The important points in
the material should be underlined or highlighted with boldface type and capital letters
(95-97).

3.1.5 Mlustrations
[lustrations could be important in aiding poor readers to comprehend
health materials. They are also useful for emphasizing main messages, as well as

decoration, motivation and organization to information and entertainment. To ensure
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that the pictures illustrate the intended message: they should be simple, clearly drawn,

and demonstrate one concept (95-96).

3.1.6 Pilot testing
It is important to get feedback from members of the target audience
before the material is in general use. Patients could be asked to provide feedback on
their overall assessment of the material as well as specifics such as content, format,
layout, color, and illustrations. It would also be important to ascertain whether a
sample of readers understood the material, particularly by asking questions concerning

actual knowledge acquired (96, 97).

3.2 Researches related to measurement of the printed health materials

Hunt P. (98), studied to pre-test draft versions of the “Changing what you
eat” resources for primary care. The resources composed the patient booklets and the
professional’s guide. The aims of the field testing were: 1) to find out view s of
patients and professionals about the format and content of the patient booklet, 2) to
assess the perceived usefulness of the patient booklet, by patients and professionals,
for helping with behavior change, and 3) to find out views of professionals about the
suitability of the professional’s guide as a too for use in the primary health care
setting. Thirty-two nurses, from six part of England, were asked to use the booklets
with eight consecutive patients who were at risk of coronary heart disease or
overweight/obese. They had received more training and practice in the use of the
booklets than the other nurses and many had already used them with patients. Of 121
patients, 70 (58%) returned the questionnaires. The majority of nurses’ and the
patients’ general views on the size, color, amount of writing, the illustrations and the
overall length of the patient booklet were significant approved. All nurse mentioned
the booklet’s suitability for patients. Overall the response to both the patient booklet
and the guide for professionals was positive. The training for health professionals had

essential received.
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The study of Besuwan W. (99), evaluated the efficacy of modified method
for self-control of diet and body weight in diabetic patients. Thirty-three diabetic
patients, whose age being 30 to 70 years, were randomly divided into four groups.
Nine patients in group I received a modified dietary brochure only. Eight patients in
group II received the brochure with the verbal explanation according to the brochure.
Eight patients in group III received only the verbal explanation. And in group IV, eight
patients received the standard teaching with food models according to the food
exchange system. The results displayed that fasting plasma glucose levels did not
change throughout study period, but HbAC levels significantly improved all groups at
24-week follow up. In group IV, HbA,C levels significantly decreased at eight-week
follow-up, and body weight significantly reduced at 16-week follow-up. Lipid profiles
of all groups do not change throughout study period. This study suggested that
providing brochure with explanation improved glycemic control.

Anderson et al. (100), studied the tool for evaluating printed nutrition
materials. The objectives of this study were to develop an instrument for evaluation of
readability, stereotyping, instructional aids, format, and content of printed nutrition
education materials and to determine the usefulness of this tool by applying it to
prenatal nutrition materials currently used with pregnant adolescents. A questionnaire
was mailed in New York State to 40 professionals known to the authors to be
responsible for the nutrition component in programs for pregnant teenagers. The
questionnaire also sought to elicit the perceptions of professionals with regard both to
the reading abilities of their client pregnant teenagers and to the reading difficulty of
the materials in use. Of the 40 surveys sent out, 14 were completed and returned with a
total of 82 materials. From this sample, 20 materials were chosen to be evaluated in
this study. A tool for evaluating printed nutrition materials on the basis of readability,
stereotyping, use of instructional aids, format, and content was developed. Very few
materials were judged superior, and most materials were either unacceptable or only
adequate in terms of readability, stereotyping, format, and content, even though
professionals maintained that content and readability were the most important factors
they used in selecting materials. The use of an evaluation instrument in the selection of
materials would assist the educators in considering special client needs while choosing

teaching aids in a systematic, standardized manner.
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Meagher D. et al. (101) studied to test the effectiveness of a 10 minute
videotape and complementary print program guide on the knowledge and attitudes of
junior high school students about blood pressure (BP). A randomized two group pre-
test, post-test and delayed post-test design was used. The experimental group received
an educational session on BP, designed for this study, which consisted of a 40-minute
session, comprised of a 10-minute video presentation and discussion by the teacher on
BP (guided by the program guide). The educational session was effective in improving
student knowledge of BP at one week post-test; however, this positive effect did not
persist at the three month post-test. Student interest in, or knowledge of, their own BP
was not obviously affected by the session. The findings were interpreted in light of
Social Learning Theory (SLT) and the PRECEDE Model of Health Education
(PMHE). In testing the effect of one component of an educational program, i.e., the
videotape and teacher lesson the environmental determinants of behavior change could
not be addressed in this study. The educational session was able, however, to achieve
the desired knowledge change. The 10-minute videotape and complementary print
program guide was shown to be a viable educational tool and can therefore be utilized
as a resource in a broader multi-faceted program of cardiovascular (CV) health
promotion.

Health professionals delivered the printed materials, which had been
widespread used mostly at out-patient section, to clients. Types of materials, which
were generally used, were leaflets (102), brochures (99), complementary print
program guide for certain tool (101) and booklets (78, 98, 103-104). The persons
received the materials with professional’s language by counseling (98-99, 102-104) or
advising (104). According to the study of Besuwan W. (99), it showed that providing
brochure with explanation was more effective than only providing either brochure or
explanation. Scientific evidences (98, 103-104) showed that pre-testing draft versions
was useful consequence to interpret message right for target groups. To get message
right statistically affected to adopted appropriated self-care behaviors. Moreover the
evaluation instrument could also facilitate identification of combinations of materials
and/or supplemental oral and visual presentations and assure that all important topics
are covered (100). These perspicacious persisting in these researches brought much

help in attempting to develop and evaluate printed media as the educational tool model
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included the booklets and photographic food card game for type 1 diabetic
adolescents. This model should be used for diabetes care to get usefulness in treatment

plan following MNT.



Chintana Chaturawit Materials and Methods / 66

CHAPTER 4
MATERIALS AND METHODS

This study was designed to develop and evaluate the effectiveness of the
educational tool model for self-help meal planning in type 1 diabetic adolescents using
carbohydrate counting concept. A trial study was later conducted in a group of type 1
diabetic adolescents to determine; 1) the patient’s knowledge and understanding of
meal planning using carbohydrate counting, 2) the accuracy in patient’s perception and
conceptualization in carbohydrate counting using the developed educational tool

model, and 3) the patient’s satisfaction with the developed educational tool model.

Phase 1: Development of the educational tool model
This phase was designed to construct educational tool model that easily to learn
and understand in carbohydrate counting technique, in order to help patients planning

their own menus for meal planning using carbohydrate counting correctly.

The issues that were developed as content areas of educational tool model:

1. Information on diabetes care, particular on dietary therapy

2. Principle and goals/benefits of meal planning using level 1 carbohydrate
counting

3. Food groups which contain carbohydrate

4. Food items for carbohydrate counting

5. Methods of calculation and counting carbohydrate

6. Methods of increasing skill by weighing and measuring foods, estimating
portions, figuring carbohydrate grams or choices using food labels and an appropriate
reference for carbohydrate counting

7. Steps in self- help meal planning using carbohydrate counting
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Steps in this phase:

Step 1 Choose appropriate format and media for development of
educational tool model: depended on Edutainment and Counseling approach which
was CBT was chosen for this study. The aim was to build patient’s learning for
behavior modification.

Set of educational tool model comprised 2 tools:

1) The booklets of carbohydrate counting as a colorful comic book
which was a set of 2 books. One was the self-help guidelines for meal planning using
carbohydrate counting for type 1 diabetic adolescents, to give patients knowledge
emphasized on carbohydrate counting concept, in addition, it contained also a part of
general information about diabetes to prepare patients for learning in carbohydrate
counting. The another one was the book of food exchange lists for counting
carbohydrate, in order to provide dietary information to patients regarding to
carbohydrate values in variety of foods or food items for carbohydrate counting.

2) The game of carbohydrate counting as the photographic food card
game, depended on Edutainment approach. Because of the booklet was rather one-way
communication; so, interactive session as game would help patients to learn more
effectively.

Step 2 Study the characteristics and food habits of the target group:

By using the validated questionnaires for: (see appendix A)

1) Demographic data

2) Meal patterns and favorite foods

3) Food-frequency questionnaire

4) 4-day food record

All data from this step were important as the baseline information to

develop the educational tool model.
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Step 3 Construct the educational tool model
3.1 Construct the booklets of carbohydrate counting

3.1.1 The contents of diabetes management were reviewed in
details including therapeutic options particularly dietary therapy as carbohydrate
counting technique which was a new approach for Thais.

3.1.2 These booklets were modified from the educational booklets
of Daly A, et al. (13, 41-42) including “Carbohydrate counting (Getting started: level
1)”, “Carbohydrate counting (Moving on: level 2)” and “Carbohydrate counting
(Using carbohydrate/insulin ratios: level 3)”

3.1.3 Contents in the booklets

The booklets were designed for type 1 diabetic
adolescents, who have taken insulin and were willing to learn how to manage food
intake for controlling glycemic levels. Managing food intake or meal planning
approach in this study focused only carbohydrate counting concept in level 1.

3.1.3.1 The self-help guidelines for meal planning using
carbohydrate counting for type 1 diabetic adolescents: the contents of this book were
divided into 2 parts;

In the first part was general information about diabetes. It
composed of nutrition assessment in term of weight for height, diabetes overview,
diabetes care, risks for poor control, and dietary therapy for improving diabetic control
which were based on Thai Food Based Dietary Guidelines, Nutritional flag, and Thai
food exchange lists.

In the second part, focused on level 1 carbohydrate
counting or the basic level. It composed of principles and goals/benefits of meal
planning using level 1 carbohydrate counting, methods of calculation and counting
carbohydrate, the easy steps in self- help meal planning using carbohydrate counting.
Moreover, methods of increasing skill including weighed and measured foods,
estimated portions, figured carbohydrate grams or choices using food labels and an

appropriate reference for carbohydrate counting were provided in this book as well.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Food and Nutrition for Development) / 69

3.1.3.2 The book of food exchange lists for counting
carbohydrate: the contents of this book focused on food groups which contain
carbohydrate. Food items and carbohydrate values were taken from: a) Thai Food
Exchange Lists, Thai Dietetic Association, b) Thai Food Composition Tables, Institute
of Nutrition, Mahidol University, ¢) Nutritional values of Thai foods, Nutrition
Division, Department of Health, Ministry of Public Health, d) Research related to
nutritional values of Thai foods, ) Brochures or websites of Fast Food Guide, f) Food
labeling of several food products, g) Food habits of target group, which were collected
in step 2 of this phase as mentioned above.

They were then categorized into 12 food groups; starch,
fruit, milk, vegetable, fast-foods, one-plate dishes, set-plate dishes, salads, snacks,
local dessert, other dessert/miscellaneous, and, ready-to-eat foods and condiments.
The books additionally included free-foods, very low energy density foods and some
foods that should be avoided.

3.1.4 The messages of the booklets were drafted to translate all of
contents for type 1 diabetic adolescents management into practice.
3.1.5 Appearances of the booklets:
The booklets were very well illustrated by illustrator. They
were also designed to promote the willingness of reading for adolescents.
3.1.5.1 The self-help guidelines for meal planning using
carbohydrate counting for type 1 diabetic adolescents: Size of this booklet was 13 cm
in width and 20 cm in length. Fifty-two pages were composed of covers, preface,
contents, references, and appendix. The font type was colorful PSL-Passanun size 18
bold for heading, size 16 bold for emphasis and colorful PSL-text size 16 normal for
detail. Space between each line was single spacing. The function of illustrations was to
decorate and to easily read. To inform the message simple language was used for clear
understanding and to motivate or persuade to practice according to the guidelines.
3.1.5.2 The book of food exchange lists for counting
carbohydrate: Size of this booklet was 10 cm in width and 14 cm in length. Thirty-six
pages were composed of covers, preface, list of contents, contents, and references. The
font type was colorful PSL-text size 18 bold for heading, size 14 bold for emphasis

and size 14 normal for detail. Space between each line was single spacing. The
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function of illustrations was to decorate and to easily find out carbohydrate values of
each food items or food groups for counting carbohydrate.

3.1.6 Content validity of draft of both booklets were proved in
order to getting the right message. Four experts in the field of nutrition and dietetics
and one expert in the field of illustration or illustrator, whose names were listed in
appendix I, reviewed the completed content and wording, as well as the illustrations.
All experts suggested the content should be adjusted and tailored to individual target
group. In addition, sequence of contents and few words were advised to change in
order to encourage health promotion behaviors. Moreover, the wording was positive,
brevity, and clarity to support the reading ease and interest. Then the content was
developed to correct the information for diabetes care especially meal planning using
level 1 carbohydrate counting concept.

3.1.7 The righteousness of the message as well as the consistency
of language and illustration of the two improved booklets were justified by five type 1
diabetic adolescents, whose characteristics were similar to participants. This step
aimed to confirm the understandability, creditability, and relevance of the message
before the actual booklets were produced. Five type 1 diabetic adolescents read the
whole booklets from the first page to the end. The consistency of the illustration with
message was agreed. All of the patients agreed positively with the booklets and had a

few comments on some parts.

3.2 Construct the photographic food card as the game of
carbohydrate counting
3.2.1 Collection of food frequency, food preference data and food
habits of subjects which were collected in step 2 of this phase as mentioned above.
3.2.2 Selection of appropriate food items for making the food
photograph. The food items selected to be included in the photograph series were
considered under the following criteria; must be common foods in the Thai diet,
available in markets, and, available in data base of nutritional values particularly
carbohydrate, protein, and fat . All food items were categorized into 10 food groups;
starch, fruit, vegetable, fast-food, one-plate dishes & snacks, local desserts, other

desserts/miscellaneous, milk and ready-to-eat foods, meat, and fat.
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3.2.3 Identification of portion sizes of the selected food items.
Food items and portion sizes of them were taken, i.e., a half of one serving, one
serving, and two or three serving which were judged to be representative of the range
of portions commonly and actually consumed, based on Thai food exchange lists.

3.2.4 Preparation of photographs. For each food, -color
photographs of a variety of their portion sizes were made by a professional
photographer under highly controlled conditions of light and presentation of dishes.
All dried foods items except some ready-to-eat foods were photographed on a white 6
in. diameter serving plate. For porridge rice was photographed in a pink 3.5 in.
diameter serving bowl and placed on a pink 8 in. diameter serving plate. The portions
of liquid local desserts were photographed in a white 3 in. diameter serving bowl.
Most of one-plate dishes were photographed in a pink 8 in. diameter serving plate,
except noodle soup which was photographed in a pink 6.5 in. diameter serving bowl.
All beverages were photographed in a clear 2.5 in. diameter serving glass.

All photographs were printed in the landscape orientation in color
and in one size (approximately 10.5 cm. x 15 cm.). The photographs, all of portion
sizes for all of food items were of reduced size (3.5 cm. x 5 cm.) after placing on a
photographic paper size 2P (120 gram).

3.2.5 All food photographs were developed to be photographic
food card. Each food photograph was addressed their name and portion size by
sticking a label on their surface. Then it was put into a proper size of clear thick plastic
bag and was categorized into 10 groups by 10 color papers, in order to convenient for
storing, packaging and using. List of photographic food cards shown in appendix H.

3.2.6 Photographic food cards were checked for the righteousness
of the messages and format by five experts. Then all photographic food cards were
adjusted according to recommendations.

3.2.7 Five type 1 diabetic adolescents, whose characteristics were
similar to participants, justified the format and presentation of the improved card
game. This step aimed to confirm the understandability, creditability, and relevance of
the format and presentation before the actual photographic food cards were produced.
In addition, to check their perception and satisfaction, these five type 1 diabetic

adolescents were asked to set their meal plan by using the photographic food cards for
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counting carbohydrate. The consistency of the format and presentation were agreed.
All of the patients agreed positively with the photographic food card game and had a

few comments on some aspects.

Phase 2: Evaluation of the effectiveness of the educational tool model
The purposes of this phase:

1) To assess the patient’s knowledge and understanding of meal planning
using carbohydrate counting: accomplished by using Pre-test and Post-test
questionnaire, the score of game playing and exercises

2) To assess the accuracy in patient’s perception and conceptualization in
carbohydrate counting using the developed educational tool model: accomplished by
testing patient’s ability in estimating foods and count carbohydrate via game playing,
food demonstration, food model, food labeling and individualized 4-day food record

3) To assess the patient’s satisfaction with the developed educational tool

model: accomplished by using validated questionnaire and final interviewing

2.1 Subject selection:
This phase was studied in 20 patients who attended Out-patient Pediatric
Endocrine Clinic at Ramathibodi Hospital.

Inclusion criteria:
1) Type 1 diabetes
2) Age 12- 19 years old, both male and female
3) Ability to learn and assess the value of numerals

4) Willingness to participate in this study

Exclusion criteria:
1) Participants who have ever known and learned carbohydrate
counting

2) Participants as inpatients during the time of process
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2.2 Instruments for data collection
Validated questionnaires were used for collecting data. The questionnaires
were both closed ended and opened ended questions, and the contents of them were
divided into 5 parts as follows;
2.2.1 Knowledge and wunderstanding of meal planning using
carbohydrate counting
This part concerned about knowledge and understanding on goal and
concept of meal planning using carbohydrate counting. Pre-test and Post-test were
conducted in each subject to assess knowledge and understanding of meal planning.
The test comprised 2 parts (see appendix B).
2.2.1.1 The 1% part was the multiple choices questionnaire which was
composed of 15 questions.
2.2.12 The 2™ part was True or False questionnaire which was
composed of 10 questions.
Both parts were assembled to evaluate the scores for assessing the
patient’s knowledge and understanding of meal planning using carbohydrate counting.
The scoring method was:
Right answer score 1 point
Wrong answer score 0 point

Total score 25 points

The scores were classified into 3 levels as follows:
Scoring <13 points or <50% identified as low knowledge level
Scoring 14-19 points or 51-75% identified as moderate knowledge level
Scoring 20-25 points or >75% identified as high knowledge level
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2.2.2 Exercise for increasing skill by weighing and measuring foods,
estimating portions, figuring carbohydrate grams or carbohydrate choices
This questionnaire was used in the class practice. Food items
used were divided into 3 groups based on their characteristics (see appendix C), in
order to practice for increasing skill of patients in estimating portion sizes of various
food. Subjects were asked to estimate food weight, measure portions which they
should learn how much carbohydrate is in a serving. This questionnaire composed of 3
parts according to three food groups. All parts had the same details which included
food items, estimated portion and grams carbohydrate, actual portion and actual grams
of carbohydrate. Three food groups composed of;
2.2.2.1 Starch, vegetable, and fruit (Total score was 10 points)
2.2.2.2 Beverage, milk, and dessert (Total score was 7 points)
2.2.2.3 One-plate dishes (Total score was 3 points)
Total score was accumulated from all 3 parts which was
20 points.
The scores were classified into 3 levels as following:
Scoring <10 points or <50% identified as low knowledge level
Scoring 11-15 points or 51-75% identified as moderate knowledge level
Scoring 16-20 points or >75% identified as high knowledge level

2.2.3 Exercise for practicing in counting carbohydrate
The questionnaires were used for assigned homework. It comprised 3

parts; (see appendix D).

2.2.3.1 The 1* part was opened ended question which was
composed of 15 questions (1 point in each question with total score of 15 points). This
part was designed to learn portion sizes, aimed to improve skill for counting
carbohydrate by learning portion sizes in various foods using the book of food
exchange lists for counting carbohydrate.

2.2.3.2 The 2™ part was opened ended question which was
composed of 4 questions with total score of 5 points. This part was aimed to improve
skill for counting carbohydrates which focused on understanding nutrition label

information.
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2.2.3.3 The 3" part was 4-day food record to count and record

unit of carbohydrate consumed. It was used to monitor patient’s diet compliance and

to assess patient’s carbohydrate consumption. The details included meal time, food

item and ingredients, portion sizes, and amount of carbohydrate in gram and unit or

choice of carbohydrate. In addition, carbohydrate consumption corresponded to

carbohydrate goal was also evaluated. The scoring method of this part was considered

under the following criteria;

1) Responsibility in 4-day food record

(Total score was 10 points)
Record 4 days completely
Record 3 days
Record 2 days
Record 1 day

Not record

10 points
8 points
5 points
3 points
0 point

2) Usual carbohydrate intake corresponded to carbohydrate

goal (Total score was 10 points).

3) Accuracy in counting carbohydrates

(Total score was 10 points).

The scoring method for 2) and 3) was as following by minus

1 point (-1) every 5 grams of Under/Over the goal or incorrect counting.

Under/Over the goal or incorrect counting  0-4 grams
Under/Over the goal or incorrect counting ~ 5-9 grams
Under/over the goal or incorrect counting 10-14 grams
Under/over the goal or incorrect counting 15-19 grams
Under/over the goal or incorrect counting 20-24 grams
Under/over the goal or incorrect counting 25-29 grams
Under/over the goal or incorrect counting 30-34 grams
Under/over the goal or incorrect counting 35-39 grams
Under/over the goal or incorrect counting 40-44 grams
Under/over the goal or incorrect counting 45-49 grams

Under/over the goal or incorrect counting  >50 grams

get-0  get 10 points

get-1  get
get-2  get
get-3  get
get-4  get
get-5  get
get-6  get
get-7  get
get-8  get
get-9  get
get-10 get

9 points
8 points
7 points
6 points
5 points
4 points
3 points
2 points
1 point

0 point
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However, eventually the total score of exercise for
practicing in carbohydrate counting was 50 points (10 points from the 1* part, 5 points
from the 2™ part, and 30 points from the 3™ part).

The scores were classified into 3 levels as follows:
Scoring <25 points or <50% identified as low knowledge level
Scoring 26-38 points or 51-75% identified as moderate knowledge level
Scoring 39-50 points or >75% identified as high knowledge level

2.2.4 Accuracy in perception and conceptualization in carbohydrate
counting using the developed educational tool model
The questionnaires were used in the class practice as interactive
session, to assess the accuracy in patient’s perception and conceptualization in
carbohydrate counting using photographic food card game. The questionnaires (see
appendix E) composed of 2 parts as follows;
2.2.4.1 The 1* part was opened ended questions, designed to record
patient’s meal plans set by themselves using photographic food cards for counting
carbohydrate. The details included meal time, carbohydrate goal (grams), food items
and ingredients, portion sizes, and quantity of carbohydrate (grams, and units or
choices). The scoring method of this part was considered under the following criteria;
1) Amount of carbohydrate derived from the patient’s meal
planning corresponded to carbohydrate goal (Total score of 10 points).
2) Accuracy in counting carbohydrates (Total score of 10 points).
Therefore, the total score was 20 points for this 1* part.
2.2.4.2 The 2™ part was also opened ended questions, designed to
record the result of the amount of carbohydrate counted from the test which patients
consumed in the class. Patients had to count carbohydrate by using photographic food
card, to recall portions they took. The lists of test meal, see appendix F. The details
included food items and ingredients, portion sizes, and quantity of carbohydrate
(grams, and units or choices). The scoring method of this part was only considered the

accuracy in counting carbohydrate (Total score of 10 points).
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However, eventually the total score of accuracy in patient’s perception
and conceptualization in carbohydrate counting using photographic food card game
was 30 points (20 points from the 1% part, and 10 points from the ond part)

The scores were classified into 3 levels as follows:
Scoring <15 points or <50% identified as low knowledge level
Scoring 16-23 points or 51-75% identified as moderate knowledge level
Scoring 24-30 points or >75% identified as high knowledge level

2.2.5 Satisfaction with the developed educational tool model

The questionnaire (see appendix G) was divided into 3 parts as follows;

2.2.5.1 Patient’s satisfaction with the self-help guidelines for meal
planning using carbohydrate counting for type 1 diabetic adolescents.

2.2.5.2 Patient’s satisfaction with the book of food exchange lists for
counting carbohydrate

2.2.5.3 Patient’s satisfaction with photographic food card game

The satisfactions were considered from the content and format of each
tool. The content aspect referred to correspond with objectives, languages or wording,
overall length, concise, appropriate to target audience, health promoting. The format
referred to size, font, amount of writing, color, and the illustrations. For the
satisfaction of photographic food card, the quality of food photographs were also
evaluated. With 4 levels of the closed ended questions were used to measuring, the
comments of patients were collected as well.

Levels of measurement were;

Very good 4  scores
Good 3 scores
Fair 2 scores

Need improvement 1 score
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2.3 Helpful carbohydrate counting teaching tools:
- Measuring equipment to teach portion size and the importance of portion
size control
- Calculator
- Foods and/or food models to demonstrate and to identify portions
- Food packages with nutrition facts of commonly purchased food items and

convenience or ready-to-eat foods to demonstrate use of carbohydrate information

2.4 Validity and reliability of research instruments
All the research instruments were validated by experts, then they were
revised according to the recommendations, fulfilled with appropriate contents and
language used for final approving before commencing the research work. Furthermore
reliability was tested as understandability, credibility, and relevance of the message

among type 1 diabetic adolescents, whose characteristics were similar to participants.

2.5 Assessment Procedure
To evaluate the effectiveness of the developed educational tool model which
studied in type 1 diabetic adolescents.

2.5.1 Type 1 diabetic adolescents who met inclusion criteria were
informed the objectives and the study procedure. All participants signed the consent
form to confirm their agreement. For patients who were less than 15 years old, their
primary caregiver signed the consent form for them.

2.5.2 Twenty subjects of type 1 diabetic adolescent were recruited for
the study. To facilitate for advising and learning, subjects were divided into 4 small
groups (5 persons each group) Each group would be advised by the researcher about
carbohydrate counting concept using the developed educational tool model. The

subjects were scheduled for group meeting once a week for 2 weeks.
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At week 0:

(1) The nutritional status of patients was assessed focused on
anthropometric assessment included weight and height.

(2) Pre-test questionnaire was used to assess the patient’s
knowledge and understanding of meal planning using carbohydrate counting.

(3) Patients were provided a set of developed educational tool
model included; the self-help guidelines for meal planning using carbohydrate
counting for type 1 diabetic adolescents and the book of food exchange lists for
counting carbohydrate. In addition, they were also provided the calculator, to help
them in figuring carbohydrate.

(4) Main content of the booklets, method of usage, and usefulness
of the booklets were introduced.

(5) Patients learned the concept of carbohydrate counting from the
self-help guidelines for meal planning using carbohydrate counting and they also
learned the amount of carbohydrate in each food groups and also in serving sizes from
the two booklets, particularly the book of food exchange lists.

(6) Patients practiced in the class for increasing skill in estimating
portion size, measuring foods, and counting carbohydrate in grams/choices in various
foods.

(7) Patients were assigned homework to practice counting
carbohydrate at home with set of measuring cups and spoons. The assignment had
three parts, emphasizing portion sizes, food labeling and patient’s diet compliance. All

parts were clearly described by the investigator.

At week 1:
(1) Assigned homework was collected by the investigator.
(2) The accuracy in patient’s perception and conceptualization
in carbohydrate counting using the developed photographic food card game were
assessed. At the 1% step, Patients were assigned to set their own meal plans
appropriated to their carbohydrate goal, and then they used the photographic food

cards to plan their menus and count carbohydrate for this meal.
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(3) The test lunches or snacks were provided to each patient.

After finished the meal, patient had to count amount of carbohydrate consumed by
using photographic food cards and the investigator checked the accuracy in patient’s
perception and conceptualization from the food left over and also their record.

(4) Post-test questionnaire was used to assess the patient’s
knowledge and understanding of meal planning after used the developed educational
tool model.

(5) Patient’s satisfactions with the developed educational tool
model were assessed. Moreover, patients were interviewed in the term of intention to

use this tool and interested to learn the higher carbohydrate counting levels.

2.6 Data Analysis:
All data were analyzed by using the Statistical Package for the Social
Sciences/Personal Computer (SPSS/PC"), for window Version 11.0:

1. The personal information was determined as percentage, mean,
median, minimum-maximum, and standard deviation.

2. Paired t-test was used to compare the score of the patient’s
knowledge and understanding for carbohydrate counting between
Pre-test and Post-test.

3. The level of accuracy in patient’s perception and conceptualization
in carbohydrate counting were determined as percentage, mean,
median, minimum-maximum, and standard deviation.

4. The patient’s satisfactions of the developed educational tools model
were determined as percentage, mean, median, minimum-

maximum, and standard deviation.
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CHAPTERS
RESULTS

This study, aimed to develop the educational tool model for self-help meal
planning in type 1 diabetic adolescents using carbohydrate counting concept and also
to evaluate the effectiveness of the developed educational tool model. Therefore, the

results of this study were presented according to the sequence of the study.

5.1 The developed educational tool model

This model was validated by five experts, then it was revised according to the
recommendations for final approval before commencing the research work. The
focused group session was held with five type 1 diabetic adolescents, whose
characteristics were similar to participants studied, to test the understandability,
creditability, and relevance of the message and also satisfactions with the educational
tool model.

A set of educational tool model was produced and provided for 20 type 1 diabetic
adolescents. It comprised 2 tools:

1) The booklets of carbohydrate counting as colorful comic books
1.1) The self-help guidelines for meal planning using carbohydrate

counting for type 1 diabetic adolescents, to provided knowledge to patients
emphasizing on carbohydrate counting concept. It had also a part of general

information about diabetes to prepare patients for learning carbohydrate counting.
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Figure 6: The booklets as the self-help guidelines for meal planning using

carbohydrate counting for type 1 diabetic adolescents

1.2) The book of food exchange lists for counting carbohydrate, to
provide patients dietary information regarding to carbohydrate values in variety of

food items for carbohydrate counting.

Figure 7: The book of food exchange lists for counting carbohydrate

2) The game of carbohydrate counting as photographic food card game, to
help patients to learn more effective in carbohydrate counting. Food photographs
which composed of 10 food groups were developed for photographic food cards. A list

and number of foods used to make food photographs was as follows.
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Food group Number of food items
Starch 33 items
Fruit 48 items
Vegetable 22 items
Fast-food 20 items
One-plate dishes and snacks 20 items
Local dessert 21 items
Other dessert/miscellaneous 28 items
Meat p. | items
Fat { items
Milk & ready-to-eat foods 26 items

(For more information, see appendix H)

Figure 8: The example of the photographic food cards

5.2 The effectiveness of the educational tool model
5.2.1 Personal characteristics of the study subjects
The total of 20 type 1 diabetic adolescents, who attended Out-patient

Pediatric Endocrine Clinic at Ramathibodi Hospital were recruited for this study.
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Table 9 The Patient’s characteristics studied (n = 20)

Variables n %
Gender
Male 5 25
Female 15 75

Age in years
12-15 11 55
13-19 9 45
Mean=15.0, SD=235, Median=15.0, Minimum=12.0, Maximum = 19.0

Education level

Primary school 5 25

Secondary school 12 60

University 3 15
Diabetes family history

Not have 8 40

Have 12 60

Number of insulin injections/day (times)

2 14 70

3 6 30
Frequency of hypoglycemic episodes

1-2 times/week 12 60

3-4 times/week 6 30

> 4 times/week 2 10

Physical activity

Not exercise 5 25
Exercise 1-2 times/week 7 35
3-5 times/week 6 30
> 5 times/week 2 10

Majority of the subjects were female with 15 females and 5 males. Their
average age was 15 years old. All subjects were Buddhism. Most subjects (60%)
studied at secondary school. Nearly half had not diabetes family history. Half of them
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were diagnosed diabetes for 6-10 years. Most subjects had controlled their diet for
diabetes control which derived mainly from the doctors, nurses, and dietitians.
Besides, most of them had injected insulin 2 times/day, had hypoglycemic episodes

1-2 times/week, and did some exercises for healthy (Table 9).

Table 10 The baseline nutritional status of 20 diabetic adolescents

Variables n %

Anthropometric assessment: *Weight for Height

Wasting 1 5
Underweight 1 5
Normal 13 65
Overweight 2 10
Obesity 3 15
Fasting blood glucose (mg/dl)

<130 15 75
130-150 1 5

> 150 4 20

Mean=116.2, SD=54.50 Median = 90.0, Minimum = 58.0, Maximum = 277.0
Postprandial blood glucose (mg/dl)

< 180 6 30
180-200 6 30
> 200 8 40

Mean = 181.6, SD = 66.63, Median = 199.0, Minimum = 50.0, Maximum = 269.0
Glycosylated hemoglobin (HbA;C)

<7.5% 7 35
7.5-8.5% 4 20
>8.5% 9 45

Mean=28.5, SD=1.87, Median=28.3, Minimum=5.7, Maximum= 12.9

*Weight for Height: Classified by Percentile System, < P3 as Wasting, P3 - < P10 as
Underweight, P10- P90 as Normal, > P90- P97 as Overweight, and > P97 as Obesity.

Data source: National Growth References for Children Under 20 Years of Age, 1999.
Nutrition Division, Department of Health, Ministry of Public Health, Thailand.
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Table 10 The baseline nutritional status of 20 diabetic adolescents (Cont.)

Variables n %

Number of meals/day

2 1 5
3 12 60
4 3 15
5 ] 5
6 3 15
Food preparation
Parent/relative 14 70
Caregiver 1 5
Food shops 5 25
Frequency of outside eating
1-2 times/month 15 75
3-4 times/month 5 25

Difference of eating between school days and holidays
No difference 1 55
Difference 9 45

Anthropometric assessment using Standard Curve of Weight for Height of
Department of Health, Ministry of Public Health indicated that more than half (65%)
were normal. Their average fasting blood glucose was 116 mg/dl, average postprandial
blood glucose was 182 mg/dl, and average glycosylated hemoglobin (HbA;C) was
8.5%, which was primary poor glycemic control (Table 10).

Their food consumption patterns were evidenced by meal patterns and
favorite foods questionnaire, food-frequency questionnaire, and 4-day food record
before providing the educational tool model. Most subjects had 3 meals/day, few of
them had 4-6 meals/day, their parents or relative prepared food for them, frequency of
outside eating was 1-2 times/month. Difference of eating between school days and
holidays, nearly half of them (45%) reported the difference and trended to eat more
during the holidays. Their food patterns were mainly rice, fried food recipes with lean

meat and vegetable oil.
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Most subjects always consumed green-leaf vegetables, drank some milks
especially low fat milk, but seldom ate fruits especially high sweetened fruits. Most
subjects did not consume refined sugar, i.e., sweetened beverage, fruit juice,
confectionery, snack with caramel, but they took snacks with high salt content and
also fast foods quite often. However, most subjects did not take fermented foods,

canned foods, herbs, and any food supplements.

5.2.2 Patient’s knowledge and understanding of meal planning using
carbohydrate counting

The assessment of the patient’s knowledge and understanding of meal

planning using carbohydrate counting were performed by using Pre-test and Post-test

questionnaire, the score of game playing and exercises (both in class and homework).

5.2.2.1 Patient’s knowledge and understanding of meal planning
using carbohydrate counting before and after using the developed educational
tool model (Pre-test VS Post-test): (Table 11-12)

Before using the developed educational tool model, it was found that
most patients (65%) had moderate knowledge level. Twenty percentages (4 persons)
of patients had high knowledge level, whereas 15% of patients had low knowledge
level.

After using the developed educational tool model, patient’s
knowledge and understanding of meal planning were improved. Seventy percentages
of patients had high knowledge level while twenty-five percentages of patients had
moderate knowledge level, however, five percentages of patients still had low
knowledge level

Comparison the score of patient’s knowledge and understanding of
meal planning using carbohydrate counting between Pre-test and Post-test. It was
found that there were significant different between the score of patient’s knowledge
and understanding in carbohydrate counting before and after using the developed
educational tool model. The score of patient’s knowledge and understanding in
carbohydrate counting before using the educational tool model were lower than the

score of those after using the educational tool model. (Table 12)
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Table 11 Number and percentage of Patient’s knowledge and understanding of meal
planning using carbohydrate counting before and after used the developed educational

tool model (Pre-test VS Post-test)

Knowledge level Pre-test Post-test

n % n %
Low 3 15 1 5
Moderate 13 65 5 25
High 4 20 14 70
Total 20 100 20 100

Table 12 Comparison the score of Patient’s knowledge and understanding of meal

planning using carbohydrate (Pre-test and Post-test)

Knowledge score Pre-test Post-test Paired t-test
p-value

Mean 16.0 22.0 <0.05

SD 0.31 0.59

Median 16.0 22.0

Minimum 10.0 11.0

Maximum 22.0 25.0

5.2.2.2 Exercise for increasing skill including weigh and measure
foods, estimate portions, figure carbohydrate grams or choices for practicing in
counting carbohydrate in class practice

The results of patient’s knowledge and understanding of meal
planning using carbohydrate counting were also assessed from the score of exercise in
class practice.

Selected food items used were divided into 3 groups based on their
characteristics, in order to practice for increasing patient’s skill in estimating portion
sizes of various foods. Subjects were assigned to estimate, to weigh or measure
selected food item displayed, in addition, they also estimated the amount of

carbohydrate in a serving portion.
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The specific results of patient’s knowledge and understanding of
meal planning using carbohydrate counting in the class practice in terms of correct or
incorrect answers according to three food groups, showed that food group 1; All
patients (100%) got the correct answer in counting carbohydrate of apple, bread, and
boiled kale. Fifty percentages of patients got the correct answer of pineapple and
boiled rice noodles whereas 65-75% of patients got the correct answer of orange, rice,
boiled mungbean, and boiled cabbage. (Table 13)

For food group 2; All patients (100%) got the correct answer of milk,
orange juice, and sandwich and 40-45% of patients got the correct answer of Jam, Met
khanun, Pa tong gho and cookies had the 50%, 45%, 40%, and 40% of correct answer,
respectively. (Table 13)

For food group 3; Ninety five percentages of patients got the correct
answer of Khao rat na kai phat bai kaprao kai dow (Rice with fried chicken and Holy
Basil leaves with fried egg), 65% of patients got the correct answer of Khao niao mu
ping (Glutinous rice with roasted pork) and only 40% of patients got the correct

answer of Sen mi luk chin nam (Thin rice noodles soup with ball). (Table 13)

Table 13 Number and percentage of correct and incorrect answers in each food item

of 3 food groups

Food items Correct Incorrect

Starch, vegetable and fruit

Rice 12 60 8 40
Bread 20 100 - -
Boiled thin rice noodles 16 80 4 20
Boiled mungbean 11 55 9 45
Boiled kale 20 100 - -
Boiled cabbage 12 60 8 40
Orange 15 75 5 25
Apple 20 100 - -
Grape, green 7 35 13 65

Pineapple 16 80 4 20
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Table 13 Number and percentage of correct and incorrect answers in each food item

of 3 food groups (Cont.)

Food items Correct Incorrect

n % n %

Milk, beverage and dessert

Milk 20 100 - -
Orange juice 20 100 - -
Pa tong gho 8 40 12 60
Cookies 8 40 2 60
Sandwich 20 100 - -
Met khanun 2 45 11 55
Jam 10 50 10 50
One- plate dish

Sen mi luk chin nam 8 40 1 60

(Thin rice noodles soup with ball)

Khao rat na kai phat bai kaprao- 19 95 1 5
kai dow (Rice with fried chicken

and Holy Basil leaves with fried egg)

Khao niao mu ping 13 65 y 35

(Glutinous rice with roasted pork)

Eventually, the results of the average score of this exercise, showed
that most patients (55%) had moderate knowledge level, nearly one-third of patients
(35%) had high knowledge level while 10% of patients were in low knowledge level.
(Table 14)

Table 14 Number and percentage of Patient’s knowledge and understanding of meal

planning using carbohydrate counting assessed by the score of exercise, class practice

Knowledge level n %
Low 2 10
Moderate 11 55
High 7 35

Total 20 100
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5.2.2.3 Exercise for practicing in counting carbohydrate:

The results of patient’s knowledge and understanding of meal
planning using carbohydrate counting were also assessed from the score of exercise as
assigned homework.

The assigned homework composed of 3 parts; the 1% part that
focused on practice for learning portion sizes from carbohydrate resource book, the 2™
part that focused on understanding in nutrition label information, and the 3™ part that
focused on doing 4-day food record in order to 1) assess these compliance or
responsibility for recording, 2) evaluate the accuracy of counting carbohydrate, and 3)
determine whether their carbohydrate consumption corresponded to carbohydrate goal
or not. The result showed that more than half of patients (60%) had moderate
knowledge level. One-forth of patients (25%) had high knowledge level. While at least
group was in low knowledge level. (Table 15)

Table 15 Number and percentage of Patient’s knowledge and understanding of meal

planning using carbohydrate counting assessed by the score of exercise as homework

Knowledge level n %
Low 3 15
Moderate 12 60
High 5 25
Total 20 100

The specific results of the average score of the 3™ part exercise of
4-day food record which were evaluated in three different aspects as mentioned above,
the results showed that the responsibility for recording had the highest average score
(9.5 points), the accuracy in counting CHO had the moderate average score (6.9
points), and corresponding to CHO goal had the lowest average point (1.4 points)
(Table 16). Most patients (95%) had usual carbohydrate intake less than carbohydrate
goal. Only one of them (5%) had usual carbohydrate intake more than carbohydrate
goal.
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Table 16 Comparison of the average point of 4-day food record (the 3™ part exercise)

between three evaluated aspects

Evaluated aspects Mean SD Median Minimum Maximum
Responsibility for recording 9.5 1.28 10.0 5.0 10.0
Corresponding to CHO goal 1.4 2.01 0.0 0.0 6.0
Accuracy in counting CHO 6.9 3.36 8.0 0.0 10.0

5.2.3 Accuracy in Patient’s perception and conceptualization in
carbohydrate counting using the developed educational tool model

The assessment of accuracy in patient’s perception and conceptualization in
carbohydrate counting using the developed educational tool model had accomplished
by testing patient’s ability in estimate foods and count carbohydrate via game playing,
food demonstration, food model, food labeling and individualized 4-day food record.
However, accuracy in patient’s perception and conceptualization in carbohydrate
counting using photographic food card game was the main assessment.

It composed of 2 parts; the 1% part, patients had to record their own meal
planning using photographic food card for counting carbohydrate. The 2™ part,
patients had to record the amount of carbohydrates consumed from the test meal which
patients derived in the class.

The specific results of the 1% part assessment which were evaluated in two
different aspects, showed that for corresponding to CHO goal; nearly half of patients
(40%) had CHO intake corresponded to CHO goal, nearly one-third of patients (35%)
had over-goal of CHO intake, one-forth of patients (25%) had under-goal CHO intake
in their meal plan (Table 18). For accuracy in counting carbohydrates, it was found
that more than half of patients (55%) could count CHO correctly, nearly one-third of
patients (30%) counted were under-actual CHO count, while at least group (15%) was

patients who counted to be over-actual CHO count (Table 17).
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Table 17 Number and percentage of Accuracy in patient’s perception and
conceptualization in carbohydrate counting in term of deviation from CHO goal and

actual CHO for the 1% part assessment

Deviations n %
CHO goal

Under-goal 5 25
Actual 8 40
Over-goal 7 35
Total 20 100
Actual CHO

Under-actual CHO 6 30
Actual 11 55
Over-actual CHO 3 15
Total 20 100

The 2™ part assessment was only considered the accuracy in counting
carbohydrates, the results revealed that nearly half of patients (45%) counted CHO
correctly, nearly one-third of patients (35%) were over-actual CHO count, while at

least group of patients (20%) were under-actual CHO count (Table 18).

Table 18 Number and percentage of Accuracy in patient’s perception and
conceptualization in carbohydrate counting in term of deviation from actual CHO for

the 2™ part assessment

Deviations n %
Under-actual CHO 4 20
Actual 9 45
Over-actual CHO 7 35

Total 20 100
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Eventually, the results of the accuracy in patient’s perception and
conceptualization in carbohydrate counting using the developed educational tool
model, showed that most patients (80%) had high knowledge level, nearly one-forth of
patients (20%) had moderate knowledge level while no patient had low knowledge

level. (Table 19)

Table 19 Number and percentage of Accuracy in patient’s perception and

conceptualization in carbohydrate counting using the developed photographic food

card game

Knowledge level n %
Low - -
Moderate 4 20
High 16 80
Total 20 100

5.3 Patient’s satisfaction with the developed educational tool model

The patient’s satisfaction was considered from the content aspect and also
format of each tool. The content aspect referred to correspond to objectives, languages
or wording, overall length , concise, appropriate to target audience, health promoting.
The format referred to size, font, color, and the illustrations. Additionally, the quality
of food photographs were also evaluated. The closed ended questions of rating scale
with 4 levels of measurement were used and also the comments of patients were
collected as well. The patients responded positively as shown in Table 20-22.

The self-help guidelines for meal planning using carbohydrate counting for
type 1 diabetic adolescents, most patients satisfied with overall assessment. Most
criteria of the content and format aspect were assessed to be very good, few patients
assessed them to be fair, and nobody assessed them to need improvement.

Although most criteria were assessed to be very good more than good,
however, some criteria were assessed to be good more than very good which included
learning the importance of practice in weighing or measuring foods for getting correct
portion sizes, assessing and setting self- appropriate weight goal, Overall length

appropriately, and also attractive cover (Table 20).
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Table 20 Satisfaction assessment of the self-help guidelines for meal planning using

carbohydrate counting for type 1 diabetic adolescents

*Opinion
Assessment aspects 4 3 2 1 Mean SD
n n n n

(o) () (%) (%)

1.Content:

1.1 Corresponding to objectives

- Learn the goal of 18 2 - - 3.90 0.31
meal planning (90%) (10%)

- Understand the role of 16 4 - - 3.80 0.41
nutrients which (80%) (20%)

affect blood glucose

- Learn principle and 17 3 - - 3.85 0.37
rationale of CHO counting (85%) (15%)

- Understand the meaning 16 4 - - 3.80 0.41
and method of (80%) (20%)

CHO counting

- Learn food groups 17 3 - - 3.85 0.37
which contain CHO (85%) (15%)

- Learn appropriate 12 8 - - 3.60 0.50
references of CHO (60%) (40%)

value for counting CHO

- Learn the importance 9 11 - - 3.45 0.51
of practice in weighing (45%) (55%)

or measuring foods for getting

correct portion sizes

- Understand and enjoy 11 9 - - 3.55 0.51
using CHO counting (55%)  (45%)
- Figure or count CHO 15 5 - - 3.75 0.44
correctly (75%)  (25%)

*Opinion ; 4 = Very good, 3 = Good, 2 = Fair, 1 = Need improvement
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Table 20 Satisfaction assessment of the self-help guidelines for meal planning using

carbohydrate counting for type 1 diabetic adolescents (Cont.)

*Opinion
Assessment aspects 4 3 2 1 Mean SD
n n n n
(o) (%) () (%)
- Assess and set self- 7 13 - - 3.35 0.49
appropriate weight goal (35%)  (65%)
- Set self-appropriate 11 9 - - o 5 0.51
meal plan (55%) (45%)
1.2 Language, easy to learn 18 2 - - 3.90 0.31
(90%)  (10%)
1.3 Content presentation, 12 8 - - 3.60 0.50
precise and attract to (60%) (40%)
follow
1.4 Overall length, 9 11 - - 3.45 0.51
appropriately (45%) (55%)
1.5 Appropriate knowledge W, > - - 3.75 0.44
to adolescents with (75%) (25%)
12-19 yrs.
1.6 Story sequences, 16 4 - - 3.80 0.41
appropriately (80%)  (20%)
1.7 Health promoting 16 3 1 - 3.75 0.55
(80%)  (15%) (5%)
Total, Content aspect: 3.85 0.37

*Opinion ; 4 = Very good, 3 = Good, 2 = Fair, 1 = Need improvement
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Table 20 Satisfaction assessment of the self-help guidelines for meal planning using

carbohydrate counting for type 1 diabetic adolescents (Cont.)

*Opinion
Assessment aspects 4 3 2 1 Mean SD
n n n n
(%) (%) () (%)
2. Format:
2.1 Appropriate size 19 1 - - 3.95 0.22
95%)  (5%)
2.2 Attractive cover 7 13 - - 8 5 0.49
(35%)  (65%)
2.3 Page and illustration- 11 9 - - 3.55 0.51
arrangement (55%) (45%)
2.4 Attractive illustration 19 | - - 3.95 0.22
(95%)  (5%)
2.5 Ilustration increase 16 4 - - 3.80 0.41
understanding (80%)  (20%)
2.6 Font and its size, 18 2 - - 3.90 0.31
easy to read (90%) (10%)
2.7 Appropriate text- 16 4 - - 3.80 0.41
emphasis (80%)  (20%)
Total, Format aspect: 4.00 0.00
Total 3.90 0.31

*Opinion ; 4 = Very good, 3 = Good, 2 = Fair, 1 = Need improvement

The book of food exchange lists for counting carbohydrate, most patients

were satisfied with overall assessment for this tool. Most criteria in the content aspect

were assessed to be very good and nobody assessed them to be fair or need

improvement.

While most criteria in the format aspect were assessed to be good which

included attractive cover, page and illustration arrangement, and font and its size, easy

to read. Nobody assessed them to be fair or need improvement (Table 21).
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Table 21 Satisfaction assessment of the book of food exchange lists for counting CHO

*Opinion
Assessment aspects 4 3 2 1 Mean SD
n n n n

o) (o) () (%)

1.Content:

1.1 Corresponding to objectives

- Learn food groups which 18 2 - - 3.90 0.31
contained CHO (90%) (10%)
- Learn nutritional value each 18 2 - - 3.90 0.31
food item, particularly CHO (90%) (10%)
1.2 Content covers most 11 9 - - 3.55 0.51
common foods adolescents (55%) (45%)
consumed
1.3 Content presentation, 14 6 - - 3.70 0.47
food grouping, easy to learn (70%)  (30%)
1.4 Learning promoting in 17 ) - - 3.85 0.37
CHO counting (85%) (15%)
Total, Content aspect: 3.95 0.22
2. Format:
2.1 Appropriate size 17 3 - - 3.85 0.37
(85%) (15%)
2.2 Attractive cover b i - - 3.25 0.44
(25%)  (75%)
2.3 Page and illustration- 9 11 - - 3.45 0.51
arrangement (45%)  (55%)
2.4 Font and its size, 8 12 - - 3.40 0.50
easy to read (40%)  (60%)
2.5 Appropriate text- 18 2 - - 3.90 0.31
emphasis (90%)  (10%)
Total, Format aspect: 3.95 0.22
Total 3.95 0.22

*Opinion ; 4 = Very good, 3 = Good, 2 = Fair, 1 = Need improvement
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Photographic food card game, most patients were satisfied with overall
assessment for this tool. Most criteria in the content were assessed to be very good,
some patient assessed them to be good. Moreover, all criteria were assessed to be very
good more than good, few patients assessed them to be fair, and nobody assessed them
to need improvement.

While all criteria in the photograph aspect were assessed to be good more
than very good, few patients assessed them to be fair, and nobody assessed them to
need improvement. On the contrary, all criteria in the format aspect were assessed to
be very good more than good, but few patients assessed them to be fair, and nobody

assessed them to need improvement (Table 22).

Table 22 Satisfaction assessment of photographic food card game

*Opinion
Assessment aspects 4 3 2 1 Mean SD
n n n n

) () (B (%)

1.Content:

1.1 Corresponding to objectives

- Learn nutritional value for 17 3 - - 3.85 0.37
counting CHO (85%)  (15%)
- Correct nutritional value, 17 3 - - 3.85 0.37
correspond to food- (85%)  (15%)
photographic card
1.2 Food items cover 13 6 1 - 3.85 0.37
most common foods (65%) (30%) (5%)
adolescents consumed
1.3 Learning promoting 19 1 - - 3.85 0.37
in CHO counting (95%) (5%

Total, Content aspect: 3.90 0.31

*Opinion ; 4 = Very good, 3 = Good, 2 = Fair, 1 = Need improvement
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*Opinion
Assessment aspects 4 3 2 1 Mean SD
n n n n
(%) (%) () (%)
2. Photograph:
2.1 Clear and bright 8 11 1 - 3.35 0.59
(40%)  (55%) (5%)

2.2 Reflect on actual food 8 10 2 - 3.30 0.66
portion sizes (40%) (50%) (10%)

Total, Photograph aspect: 3.40 0.68
3. Format:
3.1 Appropriate size 13 6 1 - 3.60 0.60

(65%)  (30%) (5%)
3.2 Font and its size, 16 3 1 - 3.75 0.55
easy to read (80%) (15%) (5%)
3.3 Appropriate text- 18 v - - 3.90 0.31
emphasis (90%) (10%)
3.4 endurance 18 1 1 - 3.85 0.49
(90%)  (5%) (5%
3.5 Attractive presentation 12 8 - - 3.60 0.50
(60%)  (40%)
Total, Format aspect: 3.90 0.45
Total 3.90 0.45

*Opinion ; 4 = Very good, 3 = Good, 2 = Fair, 1 = Need improvement

Most patients were satisfied with the developed educational tool model,

however, there were some comments from interviewing about the difficulty in

counting carbohydrate. Most patients said that mixed foods or combinations food such

as fast food, cake, dessert, and one-plate dishes were difficult for them to assess, fruit

and milk were easy food groups for counting carbohydrate, starches were still difficult
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because they didn’t know portion sizes correctly, vegetables were still difficult
because they couldn’t remember what kind of vegetables didn’t need count
carbohydrate.

Moreover, patients were also asked about the intention to use these tools of
level 1 carbohydrate counting and their interest to learn the higher carbohydrate
counting levels. All patients intended to use these tools continuously and were also
interested to learn the higher carbohydrate counting levels. All patients wanted to be
provided these educational tools, and also they wanted to attend the group meeting for
further learning carbohydrate counting continuously. They said that they enjoyed
estimating, weighing, measuring, and also counting carbohydrate in various foods in
the class. And carbohydrate counting allowed for variability of food choices and
flexibility for their lifestyle and would make them improve their self-care for diabetic

control.
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CHAPTER 6
DISCUSSION

The main objectives of the study were to develop and evaluate the effectiveness
of the educational tool model for self-help meal planning in type 1 diabetic
adolescents by using carbohydrate counting concept. This chapter discussed the results

according to the sequence of the study as the same way in chapter 5.

6.1 The developed educational tool model

Edutainment and Counseling approach which was Cognitive Behavior Therapy
(CBT) as the important aspects for developing educational tool model. The
educational emphasis of CBT has an additional benefit, it leads tolong term
results. When people understand how and why they are doing well, they can continue
doing what they are doing to make themselves well (79). However, type 1 diabetic
children and adolescents have not appreciated traditional learning methods since they
rarely contain the elements of fun and interactivity (105). Besuwan W. discussed that
nutrition printed material was also less complicated than intensive education, which
might cause confusion to the clients from too much information and poor compliance
overtime (99). In this study, not only the booklets as colorful comic books were
developed for adolescents, but also the interactive tool as photographic food card

game was also developed for them to learn more effective in carbohydrate counting.

6.2 The effectiveness of the educational tool model
6.2.1 Personal characteristics of the study subjects
Of this study, the subject characteristics focused on basic demographic for
diabetes; gender, age, anthropometric data, fasting blood glucose (FBG), postprandial
blood glucose (PBG), Glycosylated hemoglobin (HbA;C), education level, diabetes
family history, dietary control, number of insulin injections/day, frequency of

hypoglycemic episodes, physical activity, number of meals/day, food preparation,
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frequency of outside eating, different of eating between working days and holidays.
Their characteristics were relevant to type 1 diabetic population which found by
Sangeam S. (106). Besides, demographic data, food habits were discussed. Most
subjects had 3 meals/day and few of them had 4 -6 meals/day, depended on their
insulin injections. Their food patterns were mainly rice, fried foods with lean meat and
vegetable oil. Most subjects had always consumed green-leaf vegetables, some milk
especially low fat milk, but seldom consumed fruits especially high sweetened fruit.
Most subjects did not take refined sugar, i.e., sweetened beverage, fruit juice,
confectionery, snack with caramel, but they often consumed snacks with high salt
content and fast foods. The result indicated that most of Thai diabetic adolescents in
this study were only aware of the type of food they consumed. Their awareness neither
met concept of adequacy along with balance diet nor the nutrition recommendations
particularly in carbohydrate counting concept (5). Moreover, the result agreed with
Viboolyanont S. (107) who has suggested that adolescents with type 1 diabetes begin
to neglect dietary management which they had well controlled in childhood because of
peer pressure, they prefer fast foods and junk foods like other adolescents and trend to
consume more calories and high fat intake as corresponding to the number of
overweight and obese patients (5 of 20 persons) reported in our subjects. In addition,
they also had poor diabetic control. However, most subjects did not consume any

fermented foods, canned foods, herbs, and food supplements.

6.2.2 Patient’s knowledge and understanding of meal planning using
carbohydrate counting
6.2.2.1 Patient’s knowledge and understanding of meal planning using
carbohydrate counting before and after using the developed educational tool
model (Pre-test VS Post-test):

Before using the developed educational tool model (Pre-test), most
patients (65%) had moderate knowledge level, and after used, the result from Post-test
showed that most patients improved their knowledge and understanding with high
knowledge level.

When we compared the score of patient’s knowledge and

understanding of meal planning using carbohydrate counting between Pre-test and
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Post-test, there were significant different between the score of patient’s knowledge
and understanding in carbohydrate counting before and after used the developed
educational tool model.

The score of patient’s knowledge and understanding in carbohydrate
counting before used the developed educational tool model were lower than the score
of those after used the developed educational tool model (p<0.05). This result
indicated that this developed educational tool model was able to increase patient’s

knowledge and understanding of meal planning using carbohydrate counting.

6.2.2.2 Exercise for increasing skill including weigh and measure foods,
estimate portions, figure carbohydrate grams or choices for practicing in
counting carbohydrate in class practice:

A critical step in teaching carbohydrate counting is to convince the
client of the value of developing accurate portion control skills (12). In this study,
three food groups based on their characteristics were used to practice for increasing
skill of patients in estimating portion sizes and counting carbohydrates in various
foods. This result found that most patients (55%) had moderate knowledge level,
nearly one-third of patients (35%) had high knowledge level while at least group
(10%) was low knowledge level. This result showed that most patients had a moderate
skill in practice for weighing and measuring foods, estimating portions, and figuring or
counting carbohydrate grams or choices. The specific results related to correct or
incorrect answer according to three food groups, showed that most patients correctly
estimated as 75%, 70%, and 65% of food group 1 (Starch, vegetable, and fruit), food
group 2 (Milk, beverage and dessert), and food group 3 (One-plate dishes),
respectively.

Food group 1; All patients (100%) got the correct answer in counting
carbohydrate of apple, bread, and boiled kale. Fifty percentages of patients got the
correct answer of pineapple and boiled rice noodles whereas 65-75% of patients got
the correct answer of orange, rice, boiled mungbean, and boiled cabbage.

Food group 2; All patients (100%) got the correct answer of milk,

orange juice, and sandwich and 40-45% of patients got the correct answer of Jam, Met
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khanun, Pa tong gho and cookies had the 50%, 45%, 40%, and 40% of correct answer,
respectively.

Food group 3; Ninety five percentages of patients got the correct
answer of Khao rat na kai phat bai kaprao kai dow (Rice with fried chicken and Holy
Basil leaves with fried egg), 65% of patients got the correct answer of Khao niao mu
ping (Glutinous rice with roasted pork) and only 40% of patients got the correct
answer of Sen mi luk chin nam (Thin rice noodles soup with ball).

Our result was consistent with Weber J. et al. (108) which demonstrated
that accuracy of estimation varied by type or appearance of the foods, the following

observations suggested that visual aspects of the foods do have a significant impact.

6.2.2.3 Exercise for practicing in counting carbohydrate:

As assigned homework, more than half (60%) of patients had moderate
knowledge level. One-forth (25%) of patients had high knowledge level. While at least
group (15%) was in low knowledge level. This result showed that most patients had a
moderate skill on practice for finding information of portion sizes from carbohydrate
resource book as the book of food exchange lists for carbohydrate counting and on
understanding nutrition label information which was the basic of level 1 carbohydrate
counting (12). The specific result of the average score of the 3™ part exercise which
was 4-day food record and were evaluated in the three different aspects, showed that
responsibility for recording had the highest average score (9.5 points or 95% of the
score), accuracy in counting CHO had the moderate average score (6.9 points or 69%
of the score), and corresponding to CHO goal had the lowest average score (1.4 points
or 14% of the score).

This result showed that most patients complied with carbohydrate
counting concept which patients were encouraged to keep food records and to identify
portion sizes that they usually consume by weighing and measuring amounts (12).
Unfortunately, up to now there is no information available on the carbohydrate intake
for Thai diabetic adolescents. Only a mention of Bandini LG. et al. that overweight
adolescents tend to understate their own energy intake which may reflect the fact that
subjects have larger portion on average and are therefore likely to under-report the

amount (109). However, most subjects in this study were normal, only one-forth of
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subjects (5 of 20 persons) tended to be obese (overweight & obese); so this might
exactly indicated that most diabetic adolescents in our study had usual carbohydrate

intake less than carbohydrate goal.

6.2.3 Accuracy in Patient’s perception and conceptualization in
carbohydrate counting using the developed educational tool model

Photographic food card game was the main educational tool which used to
assess the accuracy in patient’s perception and conceptualization in carbohydrate
counting.

Patients were assigned to set their own meal plans appropriated to their
carbohydrate goals by using photographic food cards. In addition, they had to figure or
count carbohydrates from meal which they derived in the class (counted carbohydrate
in only actually portions intake by using photographic food cards to help them recalled
portions they ate). This result found that most patients (80%) had high knowledge
level, nearly one-forth of patients (20%) had moderate knowledge level while group of
low knowledge level was none. Our result indicated that most patients had high
perception and conceptualization in carbohydrate counting which was consistent with
the increasing of knowledge and understanding after used the developed educational
tool model (Post-test).

The result of individualized meal plan using photographic food cards to help
them in estimating and counting carbohydrates which were evaluated in the two
different aspects, for corresponding to CHO goal; nearly half of patients (40%) had
CHO intake corresponded to CHO goal, nearly one-third of patients (35%) had over-
goal CHO intake, one-forth of patients (25%) had under-goal CHO intake in their meal
plan. This might have also a little effect from photographic food cards that they
selected, portion size of foods in the cards were fixed and might be inadequate for
patients to make good judgment of food portion for their meal plan. However, we
attempted to develop two or three portion sizes of each food to cover these effects.

For accuracy in counting carbohydrates, more than half of patients (55%)
counted CHO correctly (to meet Actual CHO), nearly one-third of patients (30%) were
under-actual CHO count, while at least group of patients (15%) were over-actual CHO

count. This result was independent from the result of CHO goal correspondence
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because when patients selected photographic food cards for their meal plan, they can
learn the correct portion shown in each card. Our result showed that most patients had
high perception and conceptualization in carbohydrate counting.

The result of counting actual carbohydrates intake from Lunch or Snack by
using photographic food cards to recall portion size they took, showed that nearly half
of patients (45%) were count CHO correctly (met Actual CHO), nearly one-third of
patients (35%) were over-actual CHO count, while at least group of patients (20%)
were under-actual CHO count. The result showed that memory of patients might have

also affected to this result.

6.2.4 Patient’s satisfaction with the developed educational tool model

Type 1 diabetic children and adolescents have not appreciated traditional
learning methods since they rarely contain the elements of fun and interactivity (105).
In this study we developed educational tool model which depended on Cognitive
behavior therapy and Edutainment approach (79-94). Set of developed educational
tool model comprised; 1)The self-help guidelines for meal planning using
carbohydrate counting for type 1 diabetic adolescents, 2) The book of food exchange
lists for counting carbohydrate, and 3) Photographic food card game. Most patients
were satisfied with overall criteria for all tools. Most criteria for all tools were
assessed to be very good in both content and format aspects, some patient assessed
them to be good, few patients assessed them to be fair, and nobody assessed to need
improvement.

Although most criteria were assessed to be very good more than good, on
the contrary, some criteria were assessed to be good more than very good which
included concern the important of practicing in weigh or measure foods for correct
portion sizes, to assess and set self-appropriate weight goal, Overall length
appropriately, and attractive cover. Particularly in the 2™ tool and the 3™ tool; For the
2" tool, most criteria in the format aspect were assessed to be good more than very
good which included attractive cover, page and illustration arrangement, and font and
its size, easy to read. For the 3™ tool which was photographic food card game, all
criteria in the photograph aspect included clear & bright and reflect on actual food

portion sizes were assessed to be good more than very good, little patient assessed
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them to be fair. While format aspect tended to be very good. Those criteria which were
assessed to be fair and good more than very good should be regarded to improve
quality of educational tool in order to provide the effective educational tools for
diabetes care.

The study of Wibunrattanasri N. (78), which developed the self-help
guidelines for meal planning using carbohydrate counting for adults with type 2
diabetes, the style of illustrations (simple black- and white line drawings) were
simplified to view for those patients. Most patients were satisfied with that tool.
However, some patients commented that color should be included in the guidelines,
which agreed with the results of Ruud J., et al.(102). Format planned to please target
readers got better and better the acceptability of printed materials, since design was
one of crucial factor in determining whether resources were read or were disposed of
by the potential reader. Therefore style of presentation and format could also have an
effect of the functionally literate adolescent’s ability and desired to read message. Our
study, the style of illustrations was colorful line drawings which different from the
study of Wibunrattanasri N. and the style trend to be popular among children and
adolescents group. The content of educational tools aspect was also crucial factor.
Silverstein J., et al. stated that education is best provided with sensitivity to the age
and developmental stage of the child, with regard to both the educational approach and
the content of the material delivered (14). In this study, most patients were satisfied
with the contents of all developed educational tools. The contents of this tool might be
to encourage patients in changing behavior. Most of our subjects were in preparation
stage which in the middle stage of Transtheoretical model; individuals intended to take
action, to learning in carbohydrate counting such as food record keeping, they had
attempted to take action to keep food records and practice the exercise. If we further
modify to use higher level of carbohydrate counting, they might be able to change to
action, maintenance, or habituation stage, respectively if they were sure that
carbohydrate counting approach help them success in diabetes control. However, it
also depended on individualized characteristics or their lifestyle, their family and also
environments (14).

Most patients were satisfied with the developed educational tool model,

however, there was some comments about the difficulty in counting carbohydrate from
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interviewing. Most patients said that mixed foods or combinations food such as fast
food, cake, dessert, and one-plate dishes were difficult for them to assess, fruit and
milk were easy food groups for counting carbohydrate, starches were still difficult
because they didn’t know portion sizes correctly, vegetables were still difficult
because they couldn’t remember what kind of vegetables didn’t need count
carbohydrate. The results showed that they were able to count carbohydrates correctly
if they learn the correct portions. In addition, it showed that patients need to increase
skill in weighing, measuring, and counting carbohydrates as well as using
carbohydrate resource references. This result was also consistent with Weber J., et al.
(108) which demonstrated that accuracy of estimation varied by type or appearance of
the foods.

Moreover, patients were also asked about the intention to use these tools of
level 1 carbohydrate counting and their interest to learn the higher carbohydrate
counting levels. All patients intended to use these tools continuously and were also
interested to learn the higher carbohydrate counting levels. All patients wanted to be
provided these educational tools, and also they wanted to attend the group meeting for
further learning carbohydrate counting continuously. They said that they enjoyed
estimating, weighing, measuring, and also counting carbohydrate in various foods in
the class. And carbohydrate counting allowed for variability of food choices and
flexibility for their lifestyle and would make them improve their self-care for diabetic.
Our result was consistent with the study of Hissa AS., et al. (77) which studied to
evaluate the degree of satisfaction of carbohydrate counting approach in patients
treated by intensive insulin therapy. It was concluded that carbohydrate counting was a
very well accepted procedure and allowed a better lifestyle.

Our results indicated that the developed educational tool model was
acceptable as attractive learning tools for typel diabetic adolescent. One of the
important factors of the effectiveness of our educational tool model was the
combination of a set of booklets and the photographic food card game which was in
the process of interactive learning, which depended on Cognitive behavior therapy and
Edutainment approaches. This would lessen the effect of one-way communication of

booklets.
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CHAPTER 7
CONCLUSION

In this study, we have developed and evaluated the effectiveness of the
educational tool model for self-help meal planning in type 1 diabetic adolescents using
carbohydrate counting concept. A set of educational tool model comprised; the
booklets of carbohydrate counting as a colorful comic book including the self-help
guidelines for meal planning using carbohydrate counting for type 1 diabetic
adolescents, the book of food exchange lists for counting carbohydrate, and the game
of carbohydrate counting as photographic food card game. Our results were agreed
positively with the developed educational tool model.

The evidence from this study demonstrated that patients could increase
knowledge and understanding of meal planning using carbohydrate counting with the
developed educational tool model. Majority of the patients understood carbohydrate
counting concept at high level and they had high perception and conceptualization in
this approach; besides, they were satisfied with the developed educational tool model
and intended to use these tools continuously. Moreover, they were interested to learn
the higher carbohydrate counting levels, in order to get usefulness in treatment plan
following Medical Nutrition Therapy. With all reasons, our educational tool model is
acceptable as attractive learning tools for type 1 diabetic adolescents. However, the
success of the subjects in the study also depended on the practice via class practice and

homework exercise as well.

As a practical suggestion, although the educational tool model was developed to
provide basic knowledge and understanding of carbohydrate counting that focused on
self-help meal planning using carbohydrate counting concept, family and health care
professionals should maintain some guidance and supervision in the management of

diabetes for children and adolescents. In addition, in order to provide appropriate
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interventions with effective educational tools, group meeting or telephone contact as

available are still needed to be ongoing.

Recommendations for the further study

1. Development of photographic food card will be able to modify for patients
who have mastered portion control skill training, it does not need to be addressed with
correct portion size of foods, in order to increase their perception and conceptualized
in the amount or portion of foods by food photographs.

2. For subjects of this study, carbohydrate counting at higher level can be applied
to them, in order to get usefulness in carbohydrate counting approach. Development of
educational tools for level 2 and level 3 carbohydrate counting may be needed.

3. Although subject’s basic characteristics were not different from general type 1
diabetic adolescent population, classes of education and category of hospital were not
varied. Therefore further study should include a comparative study using sample
groups in the other category of hospital, such as private hospital with various class of
education.

4. This educational tool model may be applied to study in adults who have
type 1, type 2, and gestational diabetes, in order to deliver effective educational

materials to diabetic patients, widely.
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Ausuiinsglniwanmsdrusuinudnisiunisaaisiulamss

(Photographic Food Card Game)

= a
snaaziaan luniglszidiu

=
ANIN
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ho))]
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AT sULge*
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1. AULHaM

1.1 Wen A mNdnnLszasn

- Widayaansaunananiudiniiinig

Tuudng sy lanem

- 123A81789113YNFBY ABAARDNTIL

s

1.2 I ﬂﬁ?;l:'ﬂ'ﬁﬂ’]ﬁ‘ﬂﬁ"ﬂ‘]_lﬂ@u@qﬁﬂﬁﬁﬂﬂﬁﬂi

[ %

ﬁqmjﬂmmﬂmﬁuﬂ?:mu
1.3 dudiunnsFuuimatianistiuvio
pslulaman
2. Augdan
2.1 s mandn
2.2 gﬂmw?ﬁiﬂﬁwmmmmmm@mmmm
GRIZMFLEN
3. mMun1sangluuy
3.1 IUIATBINIWHANHINNNZAN
3.2 PUIAUBIFI AN B INBILTIUTALAL
3.3 MawiudamnuiAENzaN
3.4 ManngtuuuiingiacuAmuning

3.5 gtuuunisiauetiiauls

uaneme *A5Usulgs ; nsnlinaazipanludeiauauus
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£ a < d a a o o
4. TarduanuzLazANNAnIuaY 9 Tumslsulgeinsglawaimsdmsuinad

msuundlaasiulaimsnasiulawmsn (Photographic Food Card Game)

URUBLNTEAUNNVINU
mﬁmmaqmsﬂwﬂlumsmuLmuﬂsuﬁuma AUNINA L]
Tumsldiasasiiadanisaa
UNRIAUAUN ARTINE

UnAneUTyynin
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APPENDIX H

51819101 mgﬂmwmme (Photographic Food Cards)

1. naud1auile 33 s1enns

Yninaims Funaumsiulainsm
318N19I1UNS (NSN) Tuanus (N5N)

\NAASTYWT/NA A AU NANN S YN

1) d19g98 1 N 55 18
2) 419498 2 NN 110 36
3) 41anaed 1 nR 55 18
4) 4190884 2 ANA 110 36
5) drwidleinile 1/2 i 35 18
6) 419#u (mwwmﬁ@%’m) 2 NN / 18
7) 4198 (L@W’]:Lﬁ@%’w) 4 N 5 36
8) Tanuy 1 daemaq - 18
9) Tanuy 2 daemag i 36
10) LEULANAIN 2/3 BR8IAg (1 IWA) - 18
11) ﬁqmﬁmtﬁuﬁlmg 1 9NN 60 18
12) ﬁqmﬁmtﬁuﬁlmg 1 9NN 120 36
13) duniianaaan 3/4 daama - 18
14) Uguiiaan 3/4 daamag (1 Aaw) - 18
15) Judugn 2/3 tiaemaa (1 vini) - 18
16) sinnzlstign 2/3 tiaemag - 18
17) sinnglatign 1 1/3 dogieng - 36
18) aunau 1 aulvny 90 18
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vndnaims Funaumsiulaimsn
F18N19R1UNG (nsw) Tuanus (nu)

LRSI/ WA AAURAN S YN (i)

19) Lsviidautia 1 709 60 54
20) auniledaus 1 W 25 18
21) aunilalaadn 1 e 25 18
22) WATNNAFNAN 4 Lel1 40 36
23) 419 INATNIUNZLNRR 1/2 DREIRL - 18
24) 412 TN AR BIWNZINAA1/2 B8R - 18
25) 419Tnawmang 1/2 £n 65 18
26) 419Tnawaned 1 dn 150 36
27) wanuilzfing 3 daulf 40 18
28) ﬁl/fJLLmZﬁﬂ 1/2 GR8IR [ 18
29) ﬁl/fsﬁf;l%ﬁﬂ 1/2 BeRn9 - 18
30) SunAsN 1 v luny 65 18
31) UNARN 3 WILaN 65 18
32) Wanfu 3 Waan 65 18
33) Wan-sTufd 6 Wan 130 36
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2. nguualal 48 578015

Wwminams aumsiulainsn
518N1921UNS (N5H) (N54)

Nalaian

1) W1E 2 Nalugy 40 8
2) NN 4 ualnny 85 15
3) ndneldl 1 nanana 45 15
4) N&Engn 1 Hanang 45 15
5) NAEIAN 1 WA DY 100 30
6) azHA 1 HA 80 15
7) AZHA 2 WA 160 30
8) taanin 1/2 naluay 70 15
9) e 1 wa'luey 140 30
10) ATy 1 Ny 120 15
11) ANLES 1 NANANS 120 15
12) &ula 2 naulvny 130 15
13) AU 2 EWNAUIANAN 60 15
14) WU 4 LWNIUIANAN 120 30
15) wiagang 10 Fumn 115 15
16) NelWNGN 1 HANANY 160 30
17) Nealwmu 1 walugy 200 30
18) y)iaIu 1 ANATN 40 15
19) y)igen 1 1Wn gy 80 30
20) wAuANgLl 1/4 (A 200 15
21) weld 10 Fusn 285 15
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2. nqauualal 48 5780195 (sa)
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vuinanns uumslulansn
$18N19A1US (NSN) (NN)

NALNAR (5iD)

22) Hxa¥Negn 5-8 Fusn 115 15
23) duilzem 4 Fusn 60 8
24) dulzm 8 Fus 125 15
25) duilzam 1 Fusn 125 15
26) 1153 1/2 NANANS 120 15
27) ueuitlaiden 1 ua 120 15
28) uaLIHALAT 1 Ha 100 15
29) mﬁlwau 1 H| 135 15
30) @4 1 ualny 240 30
31) aNY 2 e ey 250 15
32) auilien 12 Nanaa 60 8
33) a4uilien 20 NANATN 120 15
34) ﬂ\juLLﬁ\‘]u@ﬂ (1aN) 16 NA 100 15
35) mmfam@ﬁ: 6 HA 90 8
36)51&;3'6&1@ 110 15
37) anlel 6-7 ua 55 15
38) anNNDY 7-8 WA 90 15
39) W4AM 4 KA 80 15
NA L AULAIBTINTR

40) gNWIL 3 NANAY - 15
41) gNWTL 6 NANAN - 30
42) gNNTU 9 HANAN - 45
43) gninm 2 Faulfe - 15
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2. naNRALN 48 571805 (Fle)

Ywinanwns Usaumsiulaimsn
§181N1521MS GLXY) (N5)

NAbNALWIAIESTNINR (Aa)

44) gninm 4 Faulfs - 30
45) NZUNNUNW 4 BN 40 30
vnalsl

46) tndufu 1/2 Haemng 120 T 15
47) Pndui 1 faema 240 G 30
48) azngndau 1 daenag 240 @i 45
3. NQNEN 22 $18N15

Wnnaims Faumsiulaimsn
$18N198TUNS (N5) (N5%)

An7ldnasulas

1) fn1fs (gn) - TadeTay
2) fnN1Ae19 (Au) - TadvTy
3) ENNAE9 (4N) A TadvTy
4) FINN"98 (4n) = advTy
5) nevianila (4n) - advTy
6) LAINQN (AL) - advTy
7) Aniaien (Au) - Tadiu
8) pannzuan (4n) - Tadviu
9) Ul (gn) - Tadvin
10) NZ@ABWA (FL) - TadvTay
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3. NANHN 22 51819 (5i8)
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Ywinanns Faaumsiulainsn
§181N1521MS GLXY) (N5u)

A7 MAWAIIIUNIN

11) EnAzn (4n) 1 Wi 2 5
12) 13aniAd (4n) 1 Wi 5 5
13) wideldelsa (Fu) 1 Saemaq ! 5
14) wAsan (gn) 1 ini - 5
15) manvialun) 1 ind 50 5
16) WNNag 1 9w 45 5
17) daTnagaw (gn) 1 Wi - 5
18) fhilnens (A) 1 daemag s 5
19) fa&ium (Fu) 1 Haema y 5
20) HEAZNDAL 1 DIERA99 z 5
21) uzilia (Au) 2 WA 60 5
22) NIYAL (AL) 2 i 100 5
4. nguamsiszianvhanina 20 s1ams

Ywinanwns Wsuaumsiulaimsm
518N1921UNS (N5%) (NFH)

unAlAUuAA

1) wefinesuy 1 T - 31
2) "WALHA 3 u - 7
3) 1AL 6 Ty - 14
4) Wsugnsg 1 A (an) - 27
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4. n@:ummsﬂ%mw\haﬁﬁum 20 518N (5iD)

UINUNDIWS Wuaumsiulaimsm
518N192IUNS (N5W) (NFH)

WALANT

5) lAwsy (Uaaan) 2 T - 18
6) Tnuu(1edian) 3 T y 27
7) Inlsidinszgn 2 Fu - 18
8) Inlusinszan 3 u - 27
9) Tnuey 2 i+ Tddngzgn 1 T - 27
10) Iruzw 1 T+ alfinszqn 2 3w - 27
11) Inivs (andulu) 1 u - 18
12) Triwg 1+ ‘rivdat 1 T - 27
13) ilaifinszgn i+l + iusut g - 36
14) adnlnaaan 1 MG (1&n) . 18
15) sfunm 1 AE (6n) g 18
16) 48R LARAR T+ NULA T A (an) = 36
17) wesinaslinsay 1 u . 36
au

18) auntlansziiies 2 u (1/2 W) - 9
19) aunTnszIe 434 (1 Lhid1) - 18
20) Wetein 1 1y - 27
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5. NANBIUITANULAL 20 §18N1T
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Yuwinanns aaumsilulaimsm
518N1921UNS (NFH) (NFH)
1) damanzinald + liana 1 A - 59
2) ﬂ’mi’if]w?ﬂﬂ@’mmwam 1 A5 - 59
3) diinaud3in 1 FE J 54
4) drapgnnel 1 A = 64
5) drvunlinen 1 Ta - 59
6) 419Nt 1 AR - 64
7) 491y 1 FaAM - 64
8) 41l 1 Tas - 59
9) d1anyua 1 AR ] 59
10) 4hamynsayl 1 @ 4 59
11) ﬁqmﬁmﬁm%?gqmﬂ 1 A \ 64
12) AnsiAensningldld 1 Tasw / 64
13) TusAWNEn 1 TR . 51
14) Fudnlne 1 1135 . 13
15) ﬁqmﬁﬂfnmuﬁ%ﬁu&maj 1 fasl - 46
16) T UYWAY 1 A . 36
17) ﬁfsmﬁmﬁumﬁﬂ,ﬁﬂ 1 a5 - 36
18) dudnifunntne 1 FEm - 36
19) anplduy 5 qn 80 21
20) 1&n20ndau 1 wyig 100 7
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6. nanuuNlng 21 18

vuinanmns aumslulainsn
518115211 (NSH) (NSN)
1) néaelldiden 4 u (2 ua) 120 53
2) ndaELaTT 1 TAs 100 31
3) Srawilandasn 1 Tias 120 60
4) ndon 1 Ma 130 10
5) tThaee/ldvany 1 7AW 130 41
6) mzlALMa 1 n9eny 50 11
7) aeTAue 2 n9eny 100 21
8) IUNYNAIA 1 Fu 35 17
9) IUNYNAA 2 ’%u 70 34
10) TUNYNTL 4 N 40 20
11) IUNYNTL 6 9N 60 30
12) gundauy 3 fin 100 44
13) &sag 1 WNnnas 1 Fu (1/8 gn) 80 45
14) 411 nan 1 u 60 28
15) NA2ELANNAA 3 u 70 32
16) sfunen 3 Tu 90 43
17) muu%u1 % 40 20
18) NAINLIRA 4 LUA 30 24
19) NAIUEL 2 Aan 35 28
20) nay 5 1le 40 30
21) aunndnszdunsldnzan 1/2 qn 100 60
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7. NANUTUNWIIUAU ] 28 918N1S

Appendix / 176

vwinams uumsiulainsn
518119211 (NFN) (N5H)
1) @18 1 9n - 27
2) AuUNAY 3 u - 14
3) LA 4 TU J 18
4) tviadli 1 4 25 18
5) Uviasln 2 4 50 36
6) Uiasln 1 Funax 25 (&
7) uenlea 1 Fu - 18
8) henlea 2 u - 36
9) @ﬂﬁ 2 %‘u 15 18
10) @ﬂ% 4 %u 30 36
11) WIRAIT, LN 1 u \ 18
12) WHUALT, WEN 2 Tu 4 36
13) UmmasiAn 1 u - 18
14) mwﬁ 1 %u (2x2 f:f;) - 18
15) aunilaldaannan 1 u 2 36
16) aunilylduyueas 1 u . 36
17) aunila &\ len 1 Fu - 36
18) WANNAREINDN 1 u - 27
19) wndeninuam 1 Fu - 36
20) TninneuLAesaa 1 u - 36
21) TntAReLINANg 1 34 - 36
22) Wgduilzsm 1 Fu - 54
23) W4 1 1 (4x5 51) - 18
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7. m\jmuumﬁuﬁuﬁ] 28 §18N15 (5ia)

vwinams Uunaumsiulansm
$18N1981UNS (N5) (NSN)
24) laAnTN 1/2 daeimag - 18
25) lafnan 1 daemag - 36
26) laAnau 1 1/2 Baeimag & 54
27) weinnalsl 1 dauliy 2 15
28) manss 1 Faulle - 15
8. nauLiladnd 21 s18ms
vwinanns Faumslulainsn
518N192IUNS (N5H) (N5N)

1) WaslnReueis 1 u 45 0
2) L‘ﬂ@iﬁzgﬂ 2 daulfe 30 0
3) el (laiFnsia) 1 Fu 30 0
4) L‘ﬂ@m”zgﬂ 15U 30 0
5) vyitlaunagn 2 faulsy 30 0
6) UYLARALIL 6 a1 30 0
7) AUy 6-7 T 30 0
8) @Jﬂ%um 69N - 0
9) NynLad 1/2 AR 15 5
10) ﬂ@’mﬁq 1 AIUIANAN 60 0
11) Uanids 1 T 30 0
12) 14l 1 Wlag - 0
13) laigtu 1 Wag - 0
14) Taia95u 2 Nag - 0
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8. ngNLladnd 21 51805 (sle)
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Wndnaims Fuumsiulamsn
$18IN19RIWS (N5) GLEY!
15) WNARD4, Ui 1/2 Wi 65 0
16) LHNYU19, 801 3/4 Yiaan 100 0
17) veeaegn 15 A 30 0
18) BELATNGN 15 A9 30 0
19) 14 8 5 30 0
20) Uauiingn 2 Faulsiy 30 0
21) l&nsan 1 ui 30 0
9. ngwlusiu 7 510
Yuinanns aumslulainsn
518N1921UNS (N5x) (nFu)
1) Vst 1 Fevm 4 0
2) NNLBGLUE 1 TRUTN : 0
3) adainla 1 Foulse - 0
4) ngi 1 Toulfz . 0
5) WNARADNNIUAZIU 2 Taulfy - 0
6) WanNNNeY 2 Taulfe - 0
7) WAANZHINANNIUE 10 LNAA - 0
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10. NgNUN uazamsdnsagil 26 5183

UIUUNDIUNSG UsuaumsTulansem
518N1521UNS (NFH) (N5W)

1) UNTATULLE (LAY 296 220 12.4
2) UuNIaasiLLe 1 win 240 @ 12

3) BHNIBITULUE 1 U9m 200 12
4) UNWIa9NULLE Calcimex 1 NAB 220 21

5) UNNIBIULE Foremost 1 NABY 250 @i 5]
6) un 33U LARLTUNES 1 290 200 @ ©
7) unlauasudan 1 naad 200 @ 13
8) UNtWARII-188 1 NABY 230 G 14
9) LAARNTAE 1 NABY 300 @ 32
10) Tedanu 1 Naaq 200 @ 30
11) Tenn5m $4899491R 1 D98 150 16
12) Tenfmanansoyny ung 1 dael 150 39
13) Tenfisananquuzndin 1 dog 140 9

14) Teni5m saamIaLLa%T 1 dasl 150 26
15) UNFENATRAR 1 296 120 T 19
16) twatlila pe7UlA 1 naeg 200 @ 26
17) thaduuad aa7idii 1 naed 200 T 29
18) tdnua laaunaniingy 1 naes 200 @ 19
19) TLTe9 FANZUY 1 NABY 250 G 43
20) Pepsi Max 1 ngzilas 325 0

21) Coca Cola Light 1 n3eilas 325 0

22) fland 78U 1 Na8a 27.5 19
23) UanaassA #5n11s 1 aa9 42 22
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10. NRNUN wazaIsdLFagLl 26 518n15 (Fle)
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Yuwinanns Uaumsiulainsn
51811921115 (NFH) (N5H)
24) PR 1 189 30 17
25) 11111571 1 a9 38 22
26) 8NN 1 B89 35 24
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APPENDIX 1

FIEUNNGLTITNY L UNITATIAFDUAMNMINUIBILATRIND

1) 8. 07, U TN
2) 2. a3. e Ulgsinng

3) wWA. 3. 2W&N InANIRNY
4) 3. p9. Uszlwe? A39n3914

5) 0. 537:9NEl g3EUNR NI
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